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Chapter 18 
Recreation and Public Access 

18.1 Affected Environment 

This section describes recreational facilities and opportunities and public access 
in the primary and extended study areas. 

18.1.1 Recreation 

Shasta Lake and Vicinity 
Shasta Lake is the centerpiece of the Shasta Unit of the Whiskeytown-Shasta-
Trinity National Recreation Area (NRA). The Shasta Unit has a total area of 
approximately 123,100 acres, of which 29,500 acres are currently inundated by 
Shasta Lake at full pool, leaving approximately 93,600 acres of land area (USFS 
2014). Figure 18-1 shows the recreation facilities in the Shasta Unit of the 
NRA. 

Recreation Setting and Activities   The USFS, headquartered in Redding, 
manages the Shasta Unit of the NRA to be a showcase recreational area. 
Environmental factors such as a hot summer season, steep terrain, and sparse 
forest cover in some areas favor water-oriented recreation as the main attraction. 
The focal point of recreation in the Shasta Unit is Shasta Lake itself, with its 
large surface area and approximately 420 miles of shoreline (USFS 2014). The 
lake has four major arms; three of the arms are more than 12 miles long at full 
pool, and all are a mile or more wide at their downstream ends. The main basin 
of the lake near the dam is about 2 miles across. 

Because boating is the predominant recreation activity at Shasta Lake, the lake 
attracts all types and sizes of powerboats, including personal watercraft (jet 
skis); runabouts, ski boats, and fishing boats; and larger cabin cruisers, pontoon 
boats, deck boats, and houseboats (Graefe et al. 2005). 

Most fishing at Shasta Lake is done by boat rather than from the shoreline. The 
summer stratification of the lake into an upper warm layer above a deep cold-
water pool provides opportunities for anglers to catch both warm-water and 
cold-water fish species year-round (USFS 1996, 2014). 

Because of the steep terrain around the lake, there are no suitable sites for 
developed beach facilities (USFS 1996, 2014), and most swimming is 
associated with boating. Shasta Lake is also a very popular camping destination. 
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The primary recreation season at Shasta Lake is the period of approximately 
100 days from Memorial Day weekend to Labor Day weekend, although 
recreation uses occur year-round. Daytime high temperatures during the 
summer average in the mid to high 90s and in midwinter average in the mid-
50s. Nearly all of the 30 to 70 inches of precipitation received by the lake area, 
mostly in the form of rain but occasionally as snowfall, occurs during late fall, 
winter, and spring (USFS 1996, 2014). 

The Shasta Unit is bisected by Interstate 5, which provides easy access in 4 
hours or less for more than five million residents of southern Oregon and 
Northern California (USFS 1996). The population of Shasta County was 
estimated to be about 181,000 in 2009 (U.S. Census Bureau 2011). 

This combination of large size and plentiful water-based recreation 
opportunities, favorable climate, and easy access make Shasta Lake one of the 
most visited recreation destinations in the State of California (State) and region. 
The Shasta Unit of the Whiskeytown-Shasta-Trinity NRA received 
approximately 2.4 million recreation visitor days of use in 1994 (USFS 1996). 
Use levels are reduced during low-water years. Boating use levels as high as 
1,400 boats have been recorded on summer weekends in recent years. 
Houseboats have been found to compose 30 percent to 40 percent of boat traffic 
on summer weekends (Graefe et al. 2005). 

Recreation Facilities   The boating, fishing, camping, and other recreation 
activities enjoyed at Shasta Lake are supported by a diverse range of public, 
commercial, and private facilities. Table 18-1 summarizes the major types of 
recreation facilities present. 

Recreational boating on Shasta Lake is dependent on access to the water via 
shoreline facilities such as boat ramps and marinas. Six USFS public boat ramps 
are dispersed around the lake (USFS 2010a). Total parking capacity at the six 
ramps is about 600 vehicles (USFS 2007). The three largest ramps also offer 
accessible boat loading platforms for use by disabled persons (USFS 2010a). 

Several of the public boat ramps close when lake levels are drawn down more 
than 50 feet, while others are moved to different locations or have low-level 
ramps available. There are two public boat ramps that are available when lake 
levels are drawn down between 160 feet and 210 feet (USFS 2010a). Parking is 
on the lake bed, and vault toilets are provided when these ramp are in use. 
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Figure 18-1. Recreation Facilities in the Shasta Unit of the Whiskeytown-Shasta-Trinity National Recreation Area 
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Table 18-1. Summary of Public, Commercial, and Private Recreation Facilities on Shasta 
Lake 

Type of Facility Number Description 

Public Facilities   

Boat ramp 6 

Each provides parking, restrooms, and two to four paved 
launch lanes at full pool; some have low level boat ramps 
with parking on the lake bed when the lake levels are drawn 
down. 

Day-use area 4 Each provides parking, picnic 
restrooms. 

sites with tables and grills, and 

Family or group campground 15 

Twelve family campgrounds with eight to 59 sites per 
campground; all have flush and/or vault toilets, most have 
piped water. Three group campgrounds have water and 
vault toilets. 

Shoreline camping area 5 No designated campsites; all 
some with piped water. 

are provided with vault toilets, 

Boat access campground 4 Eight to 23 sites per campground, accessible only by boat; 
vault toilets are provided. 

Trail/trailhead 12 
Twelve trails from one-third mile to 8 miles in length; several 
trailheads are incorporated into boat ramp or day-use 
parking areas, while others are stand-alone facilities. 

Commercial Facilities   

Marina/marina resort 9 
Wide range of sizes 
gas, groceries, etc.; 
and/or cabins. 

and services; 
some provide 

most provide boat rentals, 
moorage, and campsites 

Nonmarina resort/ 
RV park 7 

Most provide cabins and/or RV and tent sites, moorage, and 
groceries/sundries. (Note: Five of these have shoreline 
infrastructure other than floating docks, two do not; 
additional resorts are nearby but not on the lake shoreline.) 

Organization campground 1 
Operated for members and the general public by California 
Kamloops, Inc.; tent camping, accessible only by boat, and 
boat dock/moorage provided for campers. 

Other commercial facility 2 

Shasta Lake Cavern tour; provides ferry and bus transport to 
caverns, moorage for private boats, and a gift shop. 

Bollibokka Club; offers lodging, meals, and guided trout 
fishing trips on the McCloud River upstream from the lake. 
(Note: This facility is not within the Whiskeytown-Shasta-
Trinity National Recreation Area, but is accessed via a 
USFS road.) 

Private Facilities   

Recreation Residences ~160 Located in four tracts, managed by USFS for individual 
recreation use with restrictions on improvements. 

 

Source: USFS 1996 

Key: 
RV = recreational vehicle 
USFS = U.S. Department of Agriculture, Forest Service 

Nine commercial marinas and marina resorts, all of which operate under USFS 
special-use permits, are distributed around Shasta Lake. All of the marinas offer 
houseboats for rent, providing a combined rental fleet of several hundred 
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houseboats. Some marinas also rent other types of powerboats, personal 
watercraft, and nonpowered boats. The other primary service offered by most of 
the marinas is short- and long-term moorage for private boats. In addition to the 
rental fleets, several hundred private houseboats are moored at these marinas, 
along with many other powerboats. Additional commercial services are offered 
at most marinas/marina resorts, such as boat launching, gas sales, stores, and 
restaurants. Some have tent and recreational vehicle (RV) campsites and cabin 
or motel accommodations (ShastaLake.com 2011). 

Sixteen nonmarina resorts and RV parks are located on or near Shasta Lake. 
These typically provide some combination of tent and/or RV campsites and 
cabins with other ancillary amenities such as stores, game rooms, restaurants, 
and swimming pools (ShastaLake.com 2011). Some of the resorts have 
special-use permits from USFS for use of a segment of shoreline land and/or 
installation of a boat dock. Other resorts are situated a short distance from the 
shoreline but do not provide direct access to the lake. 

Thirteen USFS-constructed and concessionaire-operated and maintained family 
and group campgrounds are located on the lake. These range in size from 8 to 
59 sites and generally provide flush and/or vault restrooms and drinking water. 
Several of the campgrounds are adjacent to a public boat ramp or are served by 
a nearby ramp. Also available to campers are five shoreline camping areas with 
vault toilets but no designated sites; boaters may use one of four boat-access 
campgrounds ranging in size from 8 to 23 sites, each with fire rings, picnic 
tables, and vault toilets (USFS 2010b). Four USFS day-use sites with views of 
the lake provide five to nine picnic sites each, along with restrooms and 
drinking water (USFS 2011). An additional day-use and swim area is at the 
upstream end of the Salt Creek inlet, but is not currently operational. 

Twelve USFS hiking and mountain biking trails, totaling about 25 miles in 
length, are located on or near the shoreline of Shasta Lake. Several of these 
trails are accessed via trailheads located at boat ramp and day-use parking areas, 
while others are served by stand-alone trailheads (USFS 2010c). 

A unique commercial recreation service offered at Shasta Lake is the Shasta 
Caverns Tour. The tour operator uses a parking area, gift shop, and ferry 
boarding facility on the west shore of the McCloud Arm, and a similar staging 
area on the opposite shore, where visitors board buses for the short drive to the 
caverns. 

Four USFS-managed “recreation residence” tracts are located on Shasta Lake, 
with numerous private cabins near the shoreline. USFS policy is to manage 
these facilities for the individual recreation use of the cabin owners and to keep 
the areas in a primarily natural state (USFS 1996, 2014). 

Reservoir Operations and Effects on Recreation   Reclamation manages 
Shasta Lake primarily to provide water supply, which results in an annual cycle 
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of major water level fluctuations at the lake. Such fluctuations affect access to 
water-based recreation facilities and services. In the typical annual cycle, the 
reservoir will reach its highest elevation for the year during late spring, then will 
be gradually drawn down through the summer peak recreation season and into 
fall. Refilling begins with the arrival of substantial winter rains in the watershed 
and continues through spring with additional rain and snowmelt. The highest 
annual reservoir pool level usually occurs between mid-April and mid-May. As 
the reservoir is drawn down during summer and fall, the lowest elevations are 
typically reached in November or December (DWR 2011a). 

Boating facilities on the lake are generally designed to accommodate these 
expected and normal fluctuations in reservoir pool levels. All but one of the six 
primary public boat ramps extend to at least 75 feet below full pool; four extend 
from 95 feet to more than 200 feet below full pool (USFS 2010a). 

Certain boating safety issues are related to pool level fluctuations. Reservoir 
drawdown places rocks, shoals, and islands just below the water surface where 
they may be struck by boats. Conversely, rising water levels may put obstacles 
that were easily seen and avoided one day just beneath the surface the next. 
Because the lake level varies considerably on a seasonal basis, the pattern of 
submerged obstacles varies as well. 

Rising water levels may also increase the amount of floating debris in the lake, 
primarily woody debris that may include large tree limbs and logs. The larger 
debris can present a hazard to boating; even smaller debris can damage props or 
clog water intake ports in boat-engine cooling systems. 

Campers are affected to some degree by falling pool levels because the distance 
from the campsites to the shoreline increases as the pool level decreases. The 
sites nearest the shoreline at most public campgrounds will be within a few 
hundred feet of the water through most summers when the pool level is 
generally high, but they may be considerably farther from the water during the 
off-peak seasons or during the latter portion of the peak season in dry years. 
Because the shoreline terrain is steep in most areas, the drawdown zone is 
difficult for visitors to use. Drawdown of the reservoir also has aesthetic effects 
for lake users, with an expanding band of mostly bare earth and rock exposed as 
the pool level declines. 

Upper Sacramento River (Shasta Dam to Red Bluff) 
The Sacramento River corridor is an important recreation resource for the 
northern California region. Access and facilities are found on both public and 
private land. This section describes existing recreation and public access 
resources in the primary study area, beginning at and including the downstream 
side of Shasta Dam and extending to Red Bluff Pumping Plant that could be 
affected by the project. Figure 18-2 shows the recreation facilities in the upper 
Sacramento River portion of the primary study area. 
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Shasta Dam   Reclamation controls public access at Shasta Dam. For several 
years, access was available only by permit for security reasons; since 2010, 
visitors have been allowed to drive across the dam between 6 a.m. and 10 p.m. 
after producing a valid driver’s license and vehicle registration and subjecting 
their vehicle and any trailer to inspection (Reclamation 2010). 

The area immediately below the dam, where the Shasta Powerplant and 
associated infrastructure is located and where water is released from Shasta 
Dam and the powerplant, is closed to public use for safety and security reasons. 

Shasta Dam to Keswick Dam   Recreation facilities provided along this 
portion of the Sacramento River include the Chappie-Shasta Off-Highway 
Vehicle (OHV) Area, Sacramento River Rail Trail and other trails, Shasta 
Campground, and Keswick Reservoir Boat Ramp. 

Keswick Reservoir occupies nearly the full length of the narrow river gorge that 
stretches 9 miles from Shasta Dam to Keswick Dam. The reservoir has a healthy 
population of wild trout, including German browns and rainbows, and fish are 
occasionally planted by CDFW. 

The Chappie-Shasta OHV Area, managed by the U.S. Department of the 
Interior, Bureau of Land Management (BLM), Redding Field Office, provides 
opportunities for OHV use on 200 miles of roads throughout 52,000 acres of 
land. Two staging areas provide access to OHV roads and trails that are rated 
difficult and moderate. Those roads and trails are open to two-wheeled 
motorcycles, all-terrain vehicles, and four-wheel-drive high-clearance vehicles 
(BLM 2006). The Shasta staging area and campground are situated close to the 
river about 1 mile below Shasta Dam. The campground has 30 campsites for 
tents and RVs. No water or electricity hook-ups are available (USFS 2010b). 

The Sacramento River Rail Trail, a nonmotorized-use National Recreation 
Trail, extends more than 10 miles along an old railroad line and closely follows 
the west side of the river and of the shoreline of Keswick Reservoir. The wide 
and generally flat gravel-surface trail is open year-round to equestrians, hikers, 
and bicyclists. Trailheads are located at the Chappie-Shasta OHV Area, at 
Keswick Boat Ramp and Rock Creek, at the southern terminus of the trail, and 
at a location near the midpoint of the trail. The BLM lands above the east side 
of Keswick Reservoir have more than 20 miles of trails, primarily single-track 
nonmotorized trails with a dirt surface, connecting at the north end to Shasta 
Dam (Healthy Shasta 2009). 
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Figure 18-2. Recreation Facilities in the Upper Sacramento River Portion of the Primary Study Area 
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Keswick Dam to the Red Bluff Pumping Plant   This area encompasses about 
60 miles of the Sacramento River and contains the majority of recreation 
resources and public access sites within the primary study area. Recreational 
activities are numerous within this area and include fishing, boating, hiking, 
horseback riding, biking, hunting, camping, picnicking, wildlife viewing/nature 
observation, viewing historic sites, and enjoying developed urban recreational 
activities such as soccer and baseball. The discussion below provides a brief 
overview of the activities supported by the Sacramento River and riverside 
recreation facilities, followed by additional details about recreation facilities. 

Recreational Setting and Activities   Between Keswick Dam and the Red Bluff 
Pumping Plant, the Sacramento River flows past cities and towns and both private 
and public lands. The riparian forests along the river, the oak woodlands and 
grasslands on higher ground, and riverside bluffs provide a scenic setting for river 
users at riverside recreation facilities and for boaters and anglers on the river. The 
riparian landscape between Redding and Red Bluff is described as the most 
unspoiled of the entire 375-mile river (DBW 2011a). BLM owns and manages 
much of the riverside lands between Balls Ferry and Red Bluff (approximately 
River Mile (RM) 250 to RM 276). 

The climate of the northern Sacramento Valley is hot and dry during the summer, 
with daily high temperatures averaging in the upper 90s Fahrenheit and little or no 
precipitation. Winter climate can be described as moderate but wet, with average 
daily high temperatures in the mid-50s during December and January and an 
average of 4-8 inches of rain per month between November and March. 

River use and recreation opportunities available vary throughout the year with the 
highly variable flow of the river. During the winter and spring, the river may have 
short-term peak flows of 80,000 to 90,000 cubic feet per second (cfs) and is 
usually flowing above 20,000 to 30,000 cfs. Flows are less variable during the 
summer and fall, with typical summer flows of 10,000 to 15,000 cfs and typical 
fall flows of 5,000 to 10,000 cfs (DWR 2011b). BLM identifies flows of 6,000 to 
12,000 cfs as optimal for boating (BLM no date). River temperature is cold year-
round because of the release of water from the deep cold-water layers of Keswick 
Reservoir, and Shasta Lake upstream. Winter water temperatures are in the 40s 
Fahrenheit and summer water temperatures do not rise above the mid-50s. 

The Sacramento River is known for good fishing opportunities. Species such as 
salmon, steelhead, rainbow trout, sunfish, largemouth bass, and striped bass can 
be found within the river. Fly fishing is popular, especially when flows are 5,000 
to 8,000 cfs, which typically occurs during fall and early winter (Fly Fishing 
Connection 2003). 

Boating opportunities are abundant along the Sacramento River from Keswick 
Dam to the Red Bluff Pumping Plant. Eight sites along the river provide public 
boat ramps and two additional sites permit car-top launch and retrieval. 
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Although the Sacramento River is not generally considered a whitewater river, 
there are two easy whitewater runs on this section of the river. The first is from 
Keswick Dam to the Anderson-Cottonwood Irrigation District Diversion Dam in 
Redding. The second run is from Anderson River Park to William B. Ide Adobe 
State Historic Park. This run is 22 miles long and rated Class I to Class II. The 
Class II China Rapid is a few miles upstream from Red Bluff (Tuthill 2005). 

Opportunities for trail activities such as walking, jogging, bicycling, and 
horseback riding are available throughout this stretch of the river. There are 21 
sites with trails or access to trails. The most notable trails along this section of 
river are the Sacramento River Trail and the trails that connect BLM lands below 
Balls Ferry. 

Hunting opportunities are located primarily on BLM land along the Sacramento 
River. The main hunting areas along the river are Inks Creek, Massacre Flat, 
Perry Riffle, Paynes Creek, Bald Hill, and Iron Canyon. Hunting is permitted on 
BLM land unless posted as closed (e.g., along hiking trails and at developed 
recreation areas). Game species found on BLM lands include quail, dove, 
waterfowl, deer, pig, bear, and turkey (BLM 1992). 

Opportunities for developed camping along or near the river are located mainly at 
privately operated RV parks and fishing resorts, and are also provided at the 
public Red Bluff Recreation Area. Most camping opportunities are for RVs, but a 
few tent and group camping sites are available. Primitive camping is available at 
five sites within the BLM Sacramento River Area, between about Battle Creek 
and Payne’s Creek, about 10 miles upstream from the Red Bluff Pumping Plant. 
River visitors may also camp on undeveloped BLM land in the area. The mouth 
of Inks Creek and 0.75 mile above and below the mouth is closed to camping 
(BLM 1992). 

The Sacramento River corridor provides a beautiful setting for picnickers. A total 
of 21 sites along this river reach provide picnicking facilities; these sites include 
municipal parks, RV parks and fishing resorts (private facilities), William B. Ide 
Adobe State Historic Park, boat ramps, and fishing access sites. Generally, 
facilities include picnic tables, shade structures (or trees), and barbeque pits. 

Another recreation opportunity available along the Sacramento River is viewing 
historic sites. Historic sites or historical markers exist at a handful of locations. 

The Sacramento River meanders through the small cities of Redding, Anderson, 
and Red Bluff. The municipal parks along this section of the river provide 
developed urban recreation opportunities such as horseshoes, soccer, and 
baseball, as well as playgrounds and a swimming pool. 

Recreational Facilities   More than 40 recreation/public access sites are available 
along the Sacramento River between Keswick Dam and the Red Bluff Pumping 
Plant. For this analysis, these sites have been categorized by primary use as 
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municipal parks, fishing access/day-use areas, boat launches, trail accesses, RV 
parks, wildlife areas, and undeveloped open space areas. Table 18-2 describes 
these facilities by type. 

Table 18-2. Summary of Recreation Sites along the Sacramento River Between Keswick Dam and 
the Red Bluff Pumping Plant 

Type of Facility Number Description 
Public Facilities   

Municipal park 6 

Managed by the Cities of Redding, Anderson, and Red Bluff. All sites 
provide parking and picnic sites. Most have restrooms and trails. Several 
also have boat ramps and two sites have hand launching. Other amenities 
include horseshoe pits, sports fields, swimming pools, playgrounds, a 
skateboard park, a fish viewing area, and a bike riding area. 

Boat launch 7 

Managed by the City of Redding, Shasta County, Tehama County, the State 
Lands Commission, and the City of Red Bluff. All provide parking and most 
provide restrooms. One site is a Point of Historical Interest and one site 
provides raft rentals. 

Trail access 6 

Managed by Reclamation and the City of Redding. Primarily provide access 
to Sacramento River Trail. All provide parking, two provide picnic sites, and 
one provides restrooms. One site has a historical marker and one has a 
historic powerhouse. 

Fishing access/ day-use 
area 7 

Managed by the City of Redding, BLM, and Shasta County. Most provide 
parking and access to trails. Other amenities include ponds, boat ramps, 
day-use facilities, group camping, and a community garden. 

Wildlife area/ ecological 
reserve 2 Both managed by CDFW. Mouth of Cottonwood Creek Wildlife Area has 

parking facilities. Clover Creek Ecological Preserve has no facilities. 

Open space area 6 
All are managed by BLM. Most have trails, three have parking, and two have 
restrooms. Other amenities include hand launching, picnic sites, walk-in 
camping, fishing pond, and beaches. Three are trail or boat access only. 

Other public park 2 

Red Bluff Recreation Area, administered by USFS, provides river access, 
day-use, and camping facilities; also includes the Sacramento River 
Discovery Center. William B. Ide Adobe State Historic Park is a small State 
Parks unit focused on a historic adobe and related structures. 

Subtotal 35  
Private/Commercial 
Facilities 

  

Educational/nature Park 1 
Turtle Bay Exploration Park; includes a museum, butterfly house, live 
animals, and parking, with access to a scenic pedestrian bridge over the 
river and the Sacramento River Trail. 

RV park 7 

The largest facility provides 174 RV sites, four other facilities provide from 
44 to 85 RV sites; two “fishing resorts” provide 12 and 20 RV sites. Most 
provide a boat ramp and showers; other amenities include tent sites, 
restaurants, swimming pools, a store, a bar, and a group campground. 

Subtotal 8  
Total – All Facilities 43  

 

Key: 
BLM = U.S. Department of the Interior, Bureau of Land Management 
CDFW = California Department of Fish and Wildlife 
Reclamation = U.S. Department of the Interior, Bureau of Reclamation 
RV = recreational vehicle 
State Parks = California Department of Parks and Recreation 
USFS = U.S. Department of Agriculture, Forest Service 

Municipal Parks   Municipal parks in this river section consist of Lake Redding 
Park, Caldwell Park, and Cascade Community Park (City of Redding); Anderson 
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River Park (City of Anderson); and Samuel Ayer/Dog Island Park and Red Bluff 
City Park (City of Red Bluff) (CSUC 2006, City of Redding 2004, City of 
Anderson 2007). Most of the municipal parks provide facilities such as trails or trail 
access, restrooms, playgrounds, ball fields, swimming pools, horseshoe pits, and 
picnic sites. Lake Redding Park (Lake Redding is created by the Anderson-
Cottonwood Irrigation District Diversion Dam) provides boating facilities, trails, 
picnic facilities, horseshoe pits, and restrooms. Anderson River Park provides a 
similar range of amenities, including a boat ramp. 

Fishing Access and Day-Use Sites   There are four public fishing accesses in this 
reach of the Sacramento River: the Turtle Bay East, Kapusta Property, Deschutes 
Road, and Reading Island fishing accesses. All of the fishing accesses provide 
parking and most provide trails as well. The sites are managed by the City of 
Redding, Shasta County, and BLM (CSUC 2006). Reading Island provides a 
cement boat ramp along a slough leading to the river, but sedimentation and dense 
aquatic vegetation limit use to small car-top boats. Primitive group camping is 
also available at Reading Island, under a special-use permit issued by BLM (BLM 
no date). 

Three day-use sites are available on this stretch of the Sacramento River. These 
sites may provide both fishing and trail access, like that found at Diestlehorst 
Pasture River Access, managed by the City of Redding. Two BLM-managed day-
use sites, Jellys Ferry and Sacramento River Island, are also available (CSUC 
2006). 

Boat Launch Facilities   There are seven sites on this river reach that are primarily 
for boat launching: Turtle Bay Boat Ramp, Caldwell Park Boat Ramp, and South 
Bonnyview Boat Launch, operated by the City of Redding; Balls Ferry Boat 
Ramp, operated by Shasta County; Mouth of Battle Creek Boat Launch, owned 
by the State Lands Commission; Bend Bridge Park Public Access, operated by 
Tehama County; and Red Bluff River Park, operated by the City of Red Bluff. 

Trails and Trail Access Facilities   The Sacramento River Trail is a 13-mile paved 
urban trail system along the riparian corridor on both sides of the river from 
Keswick Dam to Turtle Bay Park in Redding. Two pedestrian bridges cross the 
river to create a loop of about 5 miles. At least six sites provide primary access to 
the trail and a few other sites provide connections to the trail (Healthy Shasta 
2008). 

Unlike the boating and day-use facilities that occur throughout this river reach, 
the trail access sites are primarily on the portion of the river that flows through 
Redding. Six specific Sacramento River Trail access sites and five other sites, all 
provided by the City of Redding, also provide access to the Sacramento River 
Trail. 

RV Parks   There are seven privately operated RV parks along this reach: one in 
Redding (Marina RV Park), three in the Anderson area (JGW RV Park, Balls 



Chapter 18 
Recreation and Public Access 

18-15  Final – December 2014 

Ferry Fishing Resort, and Roosters Landing Fishing Resort), one near the 
community of Bend (Bend RV Park), and two in Red Bluff (Idlewheels RV Park 
and Durango RV Resort). The two largest parks offer 85 and 174 RV sites. Two 
of the parks also offer tent camping, and two parks offer group camping. All of 
the RV parks offer picnic facilities and most offer showers. Three of the parks 
offer boat launches. Two of the parks offer a restaurant and one offers a bar, 
swimming pool, and store. The largest park, a new facility in Red Bluff, offers a 
lap pool and spa, a lodge, two clubhouses for meetings, and 45 acres of 
surrounding land with walking trails (CSUC 2006). 

Wildlife Areas   There is one CDFW-owned and managed area along this river 
reach, the Mouth of Cottonwood Creek Wildlife Area. A parking area is the only 
improvement at the site. The area is excellent habitat for Swainson’s hawk, bald 
eagle, ringtail, and river otter and provides good wildlife viewing, birding, and 
photography opportunities (CDFG 2011). 

Undeveloped Public Lands   There are six areas between Inks Creek and Iron 
Canyon that, for this analysis, are considered undeveloped open space areas: Inks 
Creek, Massacre Flat, Perry Riffle, Paynes Creek, Bald Hill, and Iron Canyon. All 
six areas are managed by the BLM Redding Field Office. Other than parking 
areas, few facilities are available at most of these areas; they are mainly large 
open areas available for general public use and enjoyment (CSUC 2006). 

Other Public and Private Parks   Turtle Bay Exploration Park in Redding is a 
privately operated facility that contains a museum, butterfly house, forest camp 
replica, arboretum, and gardens. The park provides access to the scenic Sundial 
pedestrian bridge over the river, and access to the Sacramento River Trail (Turtle 
Bay Exploration Park 2011). The 3-acre William B. Ide Adobe State Historic 
Park in Red Bluff focuses on several historical elements and provides parking, 
trails, picnic facilities, and restrooms (State Parks 1990). 

Lower Sacramento River and Delta 
Recreation opportunities on the Sacramento River downstream from Red Bluff 
Pumping Plant include hunting, fishing, boating, RV/tent/group camping, birding, 
wildlife viewing, picnicking, hiking, and sports activities (softball, soccer, tennis, 
basketball, and horseshoes). The 100-mile stretch of river down to Colusa 
includes many parcels of public conservation and recreation lands, as well as a 
few privately owned commercial recreation sites. There are two primary 
landowners on the river: the USFWS, with more than two dozen units of the 
Sacramento River National Wildlife Refuge totaling more than 10,300 acres 
(many of which are closed to the public) (USFWS 2005); and CDFW, with more 
than 15 units of the Sacramento River Wildlife Area totaling more than 3,700 
acres (most open to the public but accessible only by boat) (CDFG 2004). The 
California Department of Parks and Recreation (State Parks) operates three park 
units (one State park and two State recreation areas) on the river between Red 
Bluff and Colusa–one each near Corning (RM 218), Hamilton City (RM 193 to 
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RM 200), and Colusa (RM 145) (CSUC 2006). An additional State recreation 
area is located on the Sacramento River in the Delta. 

Recreation facilities are located primarily between Red Bluff and the Bidwell-
Sacramento River State Park near Hamilton City, about 50 river miles 
downstream, because of the availability of the State park facilities and privately 
owned RV parks and resorts. Downstream from Bidwell-Sacramento River State 
Park, the variety and density of facilities are reduced. Facilities vary from boat 
ramps and marinas to campgrounds, picnic sites, and trails (CSUC 2006). Beyond 
the Red Bluff Pumping Plant, recreation and public access would not likely be 
affected with implementation of the project; therefore, an in-depth review of 
recreation activities and facilities south of the Red Bluff Pumping Plant is not 
presented in this analysis. 

CVP/SWP Service Areas 
CVP and SWP facilities and service areas are widespread throughout much of 
California. Facilities include multiple dams, reservoirs, and canals that provide 
substantial water-based recreational activities. Releases from dams on major 
tributaries to the Sacramento River provide numerous recreational opportunities, 
especially boating and fishing. Reservoirs such as Folsom, Oroville, and New 
Melones provide boating, fishing, camping, and other recreational activities. 

18.2 Regulatory Framework 

18.2.1 Federal 

U.S. Forest Service 
Shasta Lake and the surrounding Federal lands compose the Shasta Unit of the 
Whiskeytown-Shasta-Trinity NRA, established by Congress in November 1965 to 
provide for public outdoor recreation use and enjoyment, among other purposes. 
Both the Shasta and Trinity units of the NRA are within the Shasta-Trinity 
National Forest (STNF) and are administered by USFS. The act establishing the 
NRA specified that it was to be administered in a manner coordinated with other 
purposes of the CVP. Reclamation retained management of lands and waters 
needed for operating the CVP, and controls operation of Shasta Dam and 
reservoir pool levels. The lake surface and surrounding lands are administered by 
USFS (an exception is the area in the immediate vicinity of the dam, which is 
administered by Reclamation). 

USFS manages recreation within the Shasta Unit under the authority of the 1987 
Master Interagency Agreement between Reclamation and USFS. Administration 
of the Shasta Unit of the NRA is coordinated with the administration and 
purposes of the CVP through a memorandum of agreement between Reclamation 
and USFS established December 31, 1986. The management of Shasta Lake is 
guided by the 1995 Shasta-Trinity National Forest Land and Resource 
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Management Plan (STNF LRMP) and the Management Guide: Shasta and 
Trinity Units of the Whiskeytown-Shasta-Trinity NRA (USFS 2014).  

Shasta-Trinity National Forest Land and Resource Management Plan (1995)   
The STNF LRMP (USFS 1995a) guides management of both the Shasta and 
Trinity national forests with the goals of integrating a mixture of management 
activities that protect forest resources and allow use, fulfill guiding legislation, 
and address local, regional, and national issues. The project is located within two 
management units–the Shasta Unit of the Whiskeytown-Shasta-Trinity NRA, 
which includes Shasta Lake and surrounding lands, and the Front Unit, which 
includes USFS lands south of the lake. As stated in the STNF LRMP, the Shasta 
Unit is managed according to the current NRA Management Guide. The portion 
of the Front Unit located within the primary study area (south of the lake) is 
managed under Matrix Prescription III, Roaded Recreation. This prescription 
“emphasizes recreational opportunities associated with developed road systems 
and dispersed and developed campsites” (USFS 1995a). The STNF LRMP states 
that this prescription is also the primary prescription for the Shasta Unit of the 
NRA. The plan provides relevant recreation-related standards and guidelines to 
ensure road, trail, and facility development and management activities consistent 
with a Roaded Natural setting. 

Shasta-Trinity National Recreation Area Management Guide (2014)   The 
Shasta-Trinity National Recreation Area Management Guide (USFS 2014) 
integrates management of the NRA with and implements the direction in the 
STNF LRMP. The guide addresses key management concerns related to 
recreation and other resource management, such as the types and amounts of 
commercial and USFS recreation facilities to be provided. Desired future 
conditions for Shasta Lake are described, and management recommendations 
aimed at implementing the STNF LRMP and achieving desired future conditions 
are detailed for both lake and land-based recreation and for commercial recreation 
operations within the NRA. 

Mendocino National Forest Land and Resource Management Plan (1995)   
The Mendocino National Forest Land and Resource Management Plan 
(Mendocino National Forest LRMP) (USFS 1995b) guides management of the 
Mendocino National Forest with the goals of integrating a mixture of 
management activities that protect forest resources and allow use, fulfill guiding 
legislation, and address local, regional, and national issues. Management Area 
#38, Red Bluff Recreation Area, is at the extreme downstream end of the primary 
study area. (The Red Bluff Recreation Area was transferred from Reclamation 
ownership in the late 1980s and is isolated from the rest of the National Forest; all 
other lands are well to the west of the study area.) 

The Mendocino National Forest LRMP states that management and development 
should conform to the record of decision for the Final EIS for the Red Bluff 
Recreational Development. Relevant recreation-related major aspects of this 
decision include a management direction emphasizing supplying quality water-
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oriented recreation experiences for the public, maintaining a safe setting for 
recreational users, and providing educational and interpretive opportunities. The 
management area is also managed under the Recreation Area prescription, which 
“provides direction for maintaining attractive landscapes and recreation quality 
around major lakes and within other areas of concentrated recreation use” (USFS 
1995b). The area is to be managed to maintain a Recreation Opportunity 
Spectrum (ROS) class of “Roaded Natural.” 

U.S. Bureau of Land Management 
Overview   BLM administers most of the public lands along the Sacramento 
River between Shasta Dam and Keswick Dam, and additional lands between 
Keswick Dam and the City of Redding, as part of the 23,000-acre Interlakes 
Special Recreation Management Area. BLM administers the Chappie-Shasta 
OHV Area, which encompasses 52,000 acres and 250 miles of roads and trails 
between the Sacramento River and Clear Creek. BLM also administers more than 
17,000 acres of public lands on both sides of the river within the Sacramento 
River Management Area, which extends from just downstream from Redding 
downstream to the Tehama County/Glenn County boundary, about 25 miles south 
of Red Bluff. Most of the BLM lands are concentrated above Red Bluff, between 
Jellys Ferry and Iron Canyon. A few hundred additional acres of BLM lands are 
at two island parcels downstream from Red Bluff. 

Proposed Redding Resource Management Plan and Final EIS (1992)   The 
proposed resource management plan (RMP) and Final EIS (BLM 1992) for the 
Redding Resource Area (BLM 1992) identifies proposed management direction 
for BLM-administered public lands within the Redding Resource Area, totaling 
approximately 250,000 acres of land in north-central California. The RMP 
focuses on resolving four main issues: land tenure adjustment, recreation 
management, access, and forest management. BLM selected a preferred 
alternative for each of the seven management areas; collectively these preferred 
alternatives compose the proposed action of the RMP. The project is located 
within the Shasta and Sacramento River management areas. The Shasta 
Management Area includes the lands southwest of Shasta Lake within the 
Interlakes Special Recreation Management Area. General recreation management 
direction for the entire Redding Resource Area is also provided within the RMP 
and focuses on ROS designations and guidelines, camping limits, OHV 
designations, and wild and scenic rivers. 

Recreation-related management direction for the Interlakes Special Recreation 
Management Area includes objectives to provide a regional opportunity for 
motorized recreation with a focus within the Gene Chappie-Shasta OHV Area and 
to enhance nonmotorized recreation opportunities within the area via a greenway 
connecting Redding to Shasta Dam along the Sacramento River. Motorized 
vehicle use is limited to designated roads and trails that may be closed between 
November 15 and April 15 to protect the wintering deer herd. The area is 
managed as Semi-Primitive, Non-Motorized, Semi-Urban, Semi-Primitive 
Motorized, and Roaded Natural (ROS classes). 
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The Sacramento River Management Area includes the Sacramento Island area, 
between Redding and Anderson, a large block of contiguous parcels along the 
river between Balls Ferry (RM 276) and Iron Canyon (RM 250), and two islands 
downstream from Red Bluff. Recreation-related management direction for these 
areas includes management within the Semi-Primitive Motorized ROS class, 
closure to motorized vehicles, and an emphasis on boat-in access and use. 
Because of the special value of the Valley oak riparian forest at Sacramento 
Island, the area has been designated as a Research Natural Area/Area of Critical 
Environmental Concern, with special management plans to protect and improve 
the plant communities and habitat there. 

The 25 miles of the Sacramento River between Balls Ferry and Iron Canyon have 
been determined to be eligible for inclusion in the National Wild and Scenic 
Rivers System, with recreational, scenic, and wild classifications for various 
segments. All public lands within one-quarter mile of normal high water will be 
managed to protect the outstandingly remarkable values and free-flowing 
character that led to their determination of eligibility. 

18.2.2 State 

California Department of Fish and Wildlife 
CDFW manages the ecological reserve and the wildlife areas within the study 
area under Title 14 of the California Code of Regulations and the California Fish 
and Game Code. The regulations provide for various types of public uses in the 
wildlife areas. However, fish and wildlife protection and enhancement are the 
primary management purposes of the wildlife areas; recreation and public use is 
secondary to habitat preservation. Ecological reserves are established to provide 
rare, threatened, or endangered plants and wildlife and special habitat types; 
public entry may be restricted to protect wildlife or habitat. 

The CDFW-administered wildlife areas on the Sacramento River within the 
primary and extended study areas are designated by the California Fish and Game 
Code as “Type C” areas, which generally have no or minimal developed facilities. 
A “Type C” area designation does not require hunters to have a permit or pass 
(other than a valid California hunting license and any required stamps) for most 
areas. General “Type C” area regulations apply to all of the wildlife areas within 
the study area; special regulations for each area prohibit camping and establish 
other restrictions on hunting and other uses (see Title 14 of the California Code of 
Regulations). 

CDFW interacts with other management agencies in the study area to ensure that 
hunting and fishing regulations are enforced on public and private lands and 
maintains authority over all activities that have the potential to affect wildlife or 
wildlife habitat. CDFW administers the waterfowl hunting program on a number 
of Federal wildlife refuges, including the Sacramento River National Wildlife 
Refuge. 
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California Department of Parks and Recreation 
The California Department of Parks and Recreation (State Parks) manages the 
State park and recreation areas within the study area under Title 14 of the 
California Code of Regulations and the California Public Resources Code. 
Specific management direction and guidance is provided by general plans for 
individual parks. A preliminary draft general plan was completed for the Bidwell-
Sacramento River State Recreation Area in 2003 (a final plan was approved by 
the California Park and Recreation Commission in 2006 but has not been 
published). The plan provides specific goals and guidelines for a range of issues 
related to environmental resources, visitor use and opportunities, and park 
administration and operations. Additional direction for facility development at 
each of the park’s four subunits is also provided. The management 
recommendations in the 1990 general plan for William B. Ide Adobe State 
Historic Park focus on protecting the historic integrity that is the primary value of 
the 3-acre site, and on protecting the riparian forest in the riverbank area (State 
Parks 1990). No current park management plans were available for the two other 
small State Parks units on the river. 

18.2.3 Regional and Local 

Shasta County 
The Open Space and Recreation Element of the Shasta County General Plan 
(Shasta County 2004) is intended to preserve open space for the economy, 
enjoyment of scenic beauty, recreation, and use of natural resources. The Open 
Space and Recreation Element addresses recreation as it relates to the tourist 
industry and recreation at the countywide level. Recreation is considered the 
active use of open space land. “Recreational areas are essentially open space lands 
which are designed to accommodate recreational activities such as hiking, 
picnicking, or camping” (Shasta County 2004). Several sites that fall under the 
recreation analysis herein are included under Shasta County’s Open Space 
Inventory: the STNF, BLM holdings, Balls Ferry Fishing Access, Anderson River 
Park and Fishing Access, Lake Redding-Caldwell Memorial Park, Turtle Bay 
Regional Park, Turtle Bay East, privately owned and operated recreational 
facilities such as resorts and RV parks, and historic landmarks and points of 
interest (Shasta County 2004). 

The Open Space and Recreation Element describes goals and objectives for 
protection of open space and recreation resources including the following (Shasta 
County 2004): 

• Protection of open space through certain land-use classifications 

• Coordination of parks and recreation systems planning, acquisition, 
development, and operation among Federal, State, county, and city 
governments 
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• Using the National Resource Protection-Recreation Resources land use 
designation to protect the quality of recreation resource values of national 
parks and recreation areas, wilderness areas, and State parks 

• Permitting commercial recreation uses 

• Requirement of public access and easements provided by the Subdivision 
Map Act along the Sacramento River (Keswick Dam to the county line) 
and Battle Creek (downstream from Coleman Powerhouse) 

• Provision of public access and easements for recreation if riparian habitat 
is not significantly affected, public access is not available within a 
reasonable distance, or the corridor is located near urban, town, and rural 
community centers 

The Public Facilities Element contains a discussion of recreation at the 
community level. The element states that the “community recreation needs of 
Shasta County residents and the degree to which these needs are met by County 
government vary with the type of community in which they live” (Shasta County 
2004). Recreation needs in urban areas are primarily for publicly owned 
parklands. The element identifies that “recreation officials in the unincorporated 
urban areas of the County indicate that a substantial portion of the recreation 
needs of the residents of these communities is not being met” (Shasta County 
2004). 

An increase in recreational demand is expected as a result of the growth of urban 
areas over the 20-year planning period. County policy “will rely upon interagency 
planning efforts and providing long-term protection of resource and open space 
lands and features that exhibit future recreation potential” (Shasta County 2004). 

The objective in the Public Facilities Element related to recreation describes 
developing a land use pattern that adequately serves for community recreation. 
The policy that supports this objective relates to designation of the locations of 
existing and proposed large-scale community recreation facilities as Natural 
Resources Protection Parklands (Shasta County 2004). 

Tehama County 
The Open Space and Conservation Element of the Tehama County General Plan 
Update 2009 – 2029 (March 2009) (Tehama County 2009) addresses several 
resource areas, including Natural Resource Land and Recreation. The element 
includes a brief description of national forests located within the county, Lassen 
Volcanic National Park, BLM lands, State parks, Black Butte Lake (USACE), and 
county parks. The element states one overarching Natural Resource Land and 
Recreation goal (Goal OS-9): “To protect and enhance resource lands in the 
County for the continued benefit of agriculture, timber, grazing, recreation, 
wildlife habitat, and quality of life” (Tehama County 2009). Supporting policies 
aim to do all of the following: 
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• Protect and enhance resource lands 

• Protect reasonable access to resource lands and not unreasonably deprive 
users of enjoyment of previously accessible areas through closure 

• Coordinate natural resource practices and recreation plans of different 
jurisdictions and assure cooperation 

• Promote recreation opportunities including agritourism, nature tourism, 
and environmental learning tourism 

The Public Services Element of the general plan includes goals and policies 
related to recreation facilities. The goals and policies aim to develop local 
services that meet local needs in a cost-effective manner, including supporting 
enhanced recreation services for existing and future residents, and obtaining 
dedicated lands for new schools, libraries, and recreational facilities when 
existing facilities are not adequate. 

City of Redding 
The Recreation Element of the City of Redding’s general plan (City of Redding 
2000) contains goals, objectives, and policies addressing natural and scenic open 
areas, development of a regional river parkway, archaeological and historic 
resources related to park and recreation sites, park planning and development, 
compatibility with adjacent land uses, facility funding and management, 
recreation programs, a citywide trail system, and vandalism and user safety. The 
plan specifically recognizes the Sacramento River as “the backbone of the City’s 
park system.” Policies are established in the plan for a regional river parkway and 
for trails along the river, including continued development of the Sacramento 
River Trail. 

The City of Redding Parks, Trails, and Open Space Master Plan (City of Redding 
2004) includes as part of its parks strategy Goal PK4, “The Sacramento River and 
its major tributary streams will continue to be the focus and the organizing 
principle of the park, trail, and open space system.” In addition, the plan 
establishes Goal TB1 within the Trails and Bikeway Strategy, “Promote and 
facilitate the development of a Citywide Trail System.” A subgoal is to “continue 
development of the Sacramento River Trail to establish a common and continuous 
thread along the river corridor.” 

City of Anderson 
The Recreation Element of the City of Anderson’s general plan “addresses parks 
and recreation facilities throughout the Anderson Planning Area, including both 
those owned and maintained by the City of Anderson and those under the purview 
of other agencies or, selectively, private entities” (City of Anderson 2007). The 
element describes the city’s parks, park classifications and standards, park issues, 
and the recreation trails network. One of the identified additional park needs is to 
extend, enlarge, and protect Anderson River Park, which is located within the 
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primary study area. Relevant recreation-related policies contained with the 
element aim to do all of the following: 

• Allow for expanded and diverse recreational programs, areas, and 
opportunities 

• Facilitate community and cultural opportunities 

• Formalize and enhance walking trails in existing city parks 

• Provide nonmotorized linkages between parks and open spaces 

• Develop and promote community trails to provide health benefits for all 
residents 

• Update the Parks and Recreation System Master Plan, incorporating 
appropriate provisions of the general plan (including the Trails-Sidewalks 
Network Concept Plan) into the master plan, and establish clear priorities 
and phasing plans as part of the master plan process 

18.3 Environmental Consequences and Mitigation Measures 

18.3.1 Methods and Assumptions 
The project could affect recreation and public access resources through a variety 
of impact mechanisms. Primary effects on recreation facilities and recreation 
activities at Shasta Lake would be tied directly to the increased full pool 
elevation. Additional impacts could result from changes in reservoir operations 
that alter the magnitude, rate, or timing of reservoir drawdown; and from 
construction-related disruption of recreation access and activities at and near 
Shasta Dam. Primary conflicts with the use of recreation facilities and recreation-
related activities on the Sacramento River and tributaries would be tied directly to 
the changes in flow regime of the rivers and the seasonal timing of those changes. 

More specifically, this chapter evaluates the potential impacts on recreation and 
public access facilities and recreation activities resulting from the following 
mechanisms: 

• Construction-related disruption of recreation access and activities at and 
near Shasta Dam 

• Seasonal inundation of reservoir recreation facilities and shoreline access 
sites 

• Changes in the magnitude, rate, or timing of reservoir drawdown 

• Seasonal inundation of river recreation facilities or access sites 
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• Increased or decreased river flows during particular recreation use 
periods 

• Disruption of recreation access and boating, or changes in river 
characteristics related to boating, caused by gravel deposition activities 

The evaluation of impacts on Shasta Lake recreation facilities was based on 
several existing information sources. During previous phases of the project, a 
detailed inventory was prepared and mapping based on high-resolution aerial 
photographs was completed for all recreation facilities on or near the shoreline of 
Shasta Lake. The inventory data included descriptions and elevations for the 
features of each facility–buildings, paved and unpaved roads, paved and unpaved 
areas, and miscellaneous objects–up to an elevation 30 feet above the current full 
pool elevation of 1,067 feet above mean sea level. The inventory data included 
the lowest and highest elevations at which each feature would be affected 
(buildings excepted; only the lowest elevation was recorded for buildings). The 
inventory did not include buried infrastructure such as electric and water lines and 
septic systems. However, nearly all developed facilities on the lake are known to 
include these types of improvements, and these would also be among the features 
affected at most locations. 

The SLWRI 2012 CalSim-II computer model was used to aid in the evaluation of 
potential impacts of the project on water-related resources, including recreation 
resources. This computer modeling used historical California hydrology data to 
represent the variety of weather and hydrologic patterns, including wet periods 
and droughts, under which the project would be operated. Each model run 
represented a constant level of development (2005 for the existing case and 2030 
for the future case), so that the performance of the No-Action Alternative and 
other alternatives could be evaluated under both existing and future conditions. 

For statements based on CalSim-II modeling results (e.g., statements regarding 
project impacts on mean monthly flow), “existing conditions” refers to modeling 
runs with 2005 facilities and demands; “future conditions” refers to modeling runs 
with forecasted 2030 demands and reasonably foreseeable future projects and 
facilities. The existing and future base cases are the without-project conditions in 
2005 and 2030, respectively. The No-Action Alternative represents future 
conditions in 2030, including other reasonably foreseeable future projects and 
facilities. 

The results of the CalSim-II modeling provide information about the seasonal 
changes in Shasta Lake pool elevation associated with each dam-raise height. 
This information was used in combination with the inventory data described 
above to determine impacts of the alternatives on recreation facilities and 
activities. 

The CalSim-II results also describe flow characteristics for the Sacramento River 
downstream from Shasta Dam, and for other rivers downstream from reservoirs 
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within the CVP and SWP service areas whose operations may be affected by the 
project. These data were used to determine potential impacts on recreation and 
public access on the Sacramento River downstream from Shasta Dam and on 
tributary rivers and reservoirs within the CVP and SWP service areas. Both 
average increases and decreases in monthly pool elevation and mean monthly 
flows were considered with respect to impacts evaluated in this section. 
Preliminary assessments of impacts on public and commercial recreation facilities 
at Shasta Lake were reviewed by USFS and revised based on comments received. 

A detailed description of the CalSim-II model, the modeling methodology used to 
evaluate this project, and key assumptions is provided in the Modeling Appendix. 
Summaries of the analysis and modeling results are provided in Chapter 6, 
“Hydraulics, Hydrology, and Water Management.” 

18.3.2 Criteria for Determining Significance of Effects 
An environmental document prepared to comply with NEPA must consider the 
context and intensity of the environmental effects that would be caused by, or 
result from, the proposed action. Under NEPA, the significance of an effect is 
used solely to determine whether an EIS must be prepared. An environmental 
document prepared to comply with CEQA must identify the potentially 
significant environmental effects of a proposed project. A “[s]ignificant effect on 
the environment” means a substantial, or potentially substantial, adverse change 
in any of the physical conditions within the area affected by the project (State 
CEQA Guidelines, Section 15382). CEQA also requires that the environmental 
document propose feasible measures to avoid or substantially reduce significant 
environmental effects (State CEQA Guidelines, Section 15126.4(a)). 

The following significance criteria were developed based on guidance provided 
by the State CEQA Guidelines, and consider the context and intensity of the 
environmental effects as required under NEPA. Impacts of an alternative on 
recreation and public access would be significant if project implementation would 
do any of the following: 

• Substantially affect the operability or seasonal use of or otherwise affect 
reservoir and river recreation facilities and access sites as a result of 
water level changes or flow regime modifications 

• Substantially increase recreation use such that existing facilities would be 
used beyond their capacity and degraded 

• Substantially reduce recreational opportunities or substantially degrade 
recreational experiences 

• Create hazardous or unusual conditions for boaters, swimmers, waders, 
or other water-contact activities as a result of increased or decreased 
water levels related to flow regime modifications associated with the 
action alternatives 
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Significance statements are relative to both existing conditions (2005) and future 
conditions (2030) unless stated otherwise. 

18.3.3 Topics Eliminated from Further Consideration 
No topics related to recreation and public access that are included in the 
significance criteria listed above were eliminated from further consideration. 
All relevant topics are analyzed below. 

18.3.4 Direct and Indirect Effects 

No-Action Alternative 
Under the No-Action Alternative, the existing Shasta Dam would be operated 
in the same manner as under current operations. Changes to the reservoir flow 
regime caused by changes in demand and other factors would be small, with a 
reduction in Shasta Lake storage of 2 percent to 4 percent during the fall of some 
years. Relative to existing conditions, the change in Shasta Lake storage under the 
No-Action Alternative would be minimal, ranging between -2 percent and 1 
percent at most times. Also, no new project-related recreation facilities would be 
constructed and no existing facilities would be altered, expanded, or demolished. 

If the project alternatives were not implemented, CVP and SWP operations would 
likely continue under existing regulatory requirements. Analysis of flow modeling 
indicates that there would be no significant changes in flows with the potential to 
affect recreation between existing conditions and future No-Action Alternative 
conditions. 

Under the No-Action Alternative, changes to the flow regime of the upper 
Sacramento River caused by changes in demand and other factors would be small; 
mean monthly flows in the Sacramento River would be within ±5 percent of flows 
under existing conditions at most times. (Flows could increase by a greater 
amount during late summer and early fall of below-normal, dry, and critical water 
years1.) Also, no new recreation facilities would be constructed and no existing 
facilities would be altered, expanded, or demolished. 

Under the No-Action Alternative, the flow regime in the lower Sacramento River 
and Delta and in the CVP/SWP service areas would not change as a result of 
Shasta Lake operations. 

Shasta Lake and Vicinity 
Impact Rec-1 (No-Action): Increased Use of Shasta Lake Recreation Facilities 
and Demand for Recreation Opportunities on Shasta Lake and in the Vicinity   
Demand for recreation facilities at Shasta Lake and in the vicinity is expected to 
increase, but recreation opportunities would still be extensive and varied. This 
impact would be less than significant. 

                                                 
1 Throughout this document, water year types are defined according to the Sacramento Valley Index Water Year 

Hydrologic Classification unless specified otherwise. 
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Recreational use at Shasta Lake and in the vicinity is expected to increase in the 
future simply based on population growth in Northern California and southern 
Oregon from now until 2030. The resulting increase in demands on all 
recreational facilities and opportunities could affect the quality of the recreational 
activity. Recreational opportunities would still be extensive and varied in the area; 
however, and USFS management of the Shasta Unit of the Whiskeytown-Shasta-
Trinity NRA would continue to respond to changing recreation needs. Because no 
substantial hydrologic changes are anticipated under the No-Action Alternative, 
this impact would be less than significant. Mitigation is not required for the No-
Action Alternative. 

Upper Sacramento River (Shasta Dam to Red Bluff) 
Impact Rec-2 (No-Action): Increased Use and Demand for Recreation 
Opportunities on the Upper Sacramento River   Demand for recreation facilities 
along the upper Sacramento River is expected to increase, but recreation 
opportunities would still be extensive and varied. This impact would be less than 
significant. 

Recreational use in the upper Sacramento River portion of the primary study area 
is expected to increase in the future simply based on population growth in 
Northern California from now until 2030. The resulting increase in demands on 
all recreational facilities and opportunities could affect the quality of the 
recreational activity. Recreational opportunities would still be extensive and 
varied in the area, however. Because no substantial hydrologic changes are 
anticipated under the No-Action Alternative, this impact would be less than 
significant. Mitigation is not required for the No-Action Alternative. 

Lower Sacramento River and Delta 
Impact Rec-3 (No-Action): Increased Use and Demand for Recreation 
Opportunities on the Lower Sacramento River and in the Delta   Demand for 
recreation facilities along the lower Sacramento River and in the Delta is expected 
to increase, but recreation opportunities would still be extensive and varied. This 
impact would be less than significant. 

Recreational use in the lower Sacramento River and Delta portions of the 
extended study area is expected to increase in the future simply based on 
population growth in Northern and Central California from now until 2030. The 
resulting increase in demands on all recreational facilities and opportunities could 
affect the quality of the recreational activity. Recreational opportunities would 
still be extensive and varied in the area, however. Because no substantial 
hydrologic changes are anticipated under the No-Action Alternative, this impact 
would be less than significant. Mitigation is not required for the No-Action 
Alternative. 

CVP/SWP Service Areas 
Impact Rec-4 (No-Action): Increased Use and Demand for Recreation 
Opportunities in the CVP and SWP Service Areas   Demand for recreation 
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facilities in the CVP/SWP service areas is expected to increase, but recreation 
opportunities in the CVP/SWP service areas would still be extensive and varied. 
This impact would be less than significant. 

Recreational use in the CVP/SWP service areas within the extended study area is 
expected to increase in the future simply based on population growth in California 
from now until 2030. The resulting increase in demands on all recreational 
facilities and opportunities could affect the quality of the recreational activity. 
Recreational opportunities would still be extensive and varied in the area, 
however. Because no substantial hydrologic changes are anticipated under the 
No-Action Alternative, this impact would be less than significant. Mitigation is 
not required for the No-Action Alternative. 

CP1 – 6.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
By increasing storage at Shasta Lake, this alternative would change the full pool 
elevation and seasonal pool elevations at Shasta Lake, and the flow regime 
downstream in the Sacramento River and potentially several other reservoirs and 
downstream waterways. In turn, these alterations to reservoir pool elevations and 
river flows could affect the usability of several types of recreation facilities on 
Shasta Lake and the downstream reservoirs and waterways, particularly marinas, 
boat ramps, and nearshore campgrounds and day-use areas. These alterations 
could also affect the ability of recreationists to use the reservoirs and waterways 
for boating, camping, fishing, and similar activities. 

The full pool elevation of Shasta Lake would increase by 8.5 feet and the pool 
elevation would average as much as 6 to 10 feet higher than under existing (2005) 
and No-Action Alternative (2030) conditions at various times of the year. The 
greatest change would occur during the wettest years. The surface area of the 
reservoir at full pool would increase by about 1,100 acres (4 percent) with a 6.5-
foot dam raise. The width of the water body would not increase substantially in 
most areas, and much of the increase would occur during spring rather than 
during the high-traffic summer boating period. 

At most times, average flows for all year types in the upper Sacramento River 
within the primary study area (between Shasta Dam and the Red Bluff Pumping 
Plant) under CP1 would be within about ±5 percent of flows under existing 
(2005) and No-Action Alternative (2030) conditions. 

Reservoir- and river-based recreation facilities and activities are similar in the 
primary and extended study areas downstream from Shasta Lake; thus, potential 
effects on reservoir and river recreation would be similar. However, changes to 
the flow regime affecting reservoirs and rivers in the extended study area would 
be increasingly attenuated by flows from tributary waterways and other water 
sources and diversions that are unaffected by the project, reducing the level of 
effects downstream. 
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Shasta Lake and Vicinity 
Impact Rec-1 (CP1): Seasonal Inundation of Shasta Lake Recreation Facilities or 
Portions of Recreation Facilities and Public Access at Pool Elevations Above the 
Current Full Pool Elevation   The 8.5-foot increase in full pool elevation 
associated with a 6.5-foot dam raise would cause seasonal inundation of 
recreation facilities or portions of facilities surrounding Shasta Lake. In many 
years, the reservoir would fill to an elevation greater than the current full pool 
elevation of 1,067 feet; in some years, it would fill to the new full pool elevation 
of 1,075.5 feet. In each case, portions of existing recreation facilities on the 
shoreline would be inundated, resulting in substantial effects. However, the 
affected recreation facilities would be relocated during construction and before 
inundation. As described in Chapter 2, “Alternatives,” the replacement facilities 
would be of equivalent overall capacity and quality to the affected facilities; 
would provide comparable shoreline access, where applicable; and would comply 
with Americans with Disabilities Act (ADA) and Architectural Barriers Act 
(ABA) guidelines. Therefore, this impact would be less than significant. 

Within each of the three arms of Shasta Lake with recreation development, effects 
of implementing CP1 on individual recreation facilities would vary. These effects 
would range from no effect to effects on several of the facilities’ inventoried and 
mapped features (e.g., roads, parking, and restrooms or other buildings) and on 
features not specifically inventoried (e.g., campsites and picnic sites). Table 18-3 
shows the anticipated effects of CP1 on inventoried and mapped (developed) 
recreation facilities. 

Table 18-3. Effects of CP1 on Developed Recreation Facilities at Shasta Lake 

Facility Name Explanation of Effects on Facility at Full Pool 
Elevation 

Sacramento Arm  

Boat Ramps  

1. Antlers Public Boat Ramp Boat ramp length reduced but ramp usable; parking lot and 
restroom unaffected 

2. Centimudi Public Boat Ramp Boat ramp entirely affected, most of lower parking lot affected, 
access road to ramp and parking partly affected 

Campgrounds  
1. Antlers Campground No effect–all features are above full pool elevation 
2. Gregory Creek Campground One restroom affected and shoreline campsites affected 

3. Lakeshore East Campground One restroom, lower portion of access road, and some 
campsites affected; access substantially affected 

4. Nelson Point Campground Campground access road and possibly some campsites 
affected 

5. Oak Grove Campground No effect–all features are above full pool elevation 
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Table 18-3. Effects of CP1 on Developed Recreation Facilities at Shasta Lake 
(contd.) 

Facility Name Explanation of Effects on Facility at Full Pool 
Elevation 

Boat-in Campgrounds  
1. Gooseneck Cove Boat-in 

Campground Some shoreline campsites likely affected 

Day-Use Areas  
1. Fisherman’s Point Day Use 

Area 
Access road, parking, and restroom unaffected, but part of use 
area affected 

2. Salt Creek Swim Area 
(nonoperational) Restroom and portion of paved pathway affected 

Marinas  
1. Antlers Resort and Marina One building affected, boat ramp partially affected 

2. Digger Bay Marina Bottom portion of marina road/ramp affected, but effects 
appear minor  

3. Shasta Marina Resort Office and equipment shed affected, parking and access roads 
partially affected 

4. Sugarloaf Resort and Marina Electrical service building and associated structures affected, 
boat ramp and unpaved parking areas partially affected 

Resorts (Nonmarina)  

1. Lakeshore Inn and RV Park Shoreline campsites and walkway may be affected; access 
substantially affected 

2. Lakeshore Villa RV Park No effect–entire facility is above full pool elevation 
3. Salt Creek Resort and RV 

Park 
Resort unaffected; lower part of old road bed used as boat 
ramp affected, but usable 

4. Shasta Lake RV Resort No effect–entire facility is above full pool elevation; access 
substantially affected 

5. Sugarloaf Cottages Resort Unpaved shoreline access roads affected but usable 

6. Tsasdi Resort Entrance and exit roads connecting to Lakeshore Drive 
affected; resort cabins appear to be unaffected 

Trails1  

1. Dry Fork Creek Trail  Trailhead and portion of trail along shoreline affected  
2. Fisherman’s Point Trail Portion of trail along shoreline affected 

Other Facilities  

 USFS Lakeshore Fire Station Five buildings affected, entrance road partially affected; access 
substantially affected 

 Salt Creek Recreation Residence 
Tract Cabins No effect–all cabins are above full pool elevation 

McCloud Arm  

Boat Ramps  
1. Bailey Cove Boat Ramp and 

Day Use Area 
Boat ramp entirely affected, parking area, day-use area, and 
access road partially affected  

2. Hirz Bay Public Boat Ramp Boat ramp entirely affected; some of lower parking area likely 
to be affected 
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Table 18-3. Effects of CP1 on Developed Recreation Facilities at Shasta Lake 
(contd.) 

Facility Name Explanation of Effects on Facility at Full Pool 
Elevation 

Campgrounds  
1. Bailey Cove Campground Campsites appear unaffected; access road may be affected 

2. Dekkas Rock Campground Lower part of loop road affected; possibly a portion of group 
camp affected 

3. Ellery Creek Campground Lower portion of loop road and shoreline campsites affected  
4. Hirz Bay Campgrounds No effect–entire facility is above full pool elevation 
5. Kamloop Camp (private 

organization) No effect–entire facility is above full pool elevation 

6. McCloud Bridge Campground Portion of access road affected; some campsites likely affected 
7. Moore Creek Campground Lower portion of loop road and shoreline campsites affected 
8. Pine Point Campground No effect–entire facility is above full pool elevation  

Boat-in Campgrounds  
1. Greens Creek Boat-in 

Campground Some shoreline campsites likely affected 

Day-Use Areas  
1. Dekkas Rock Day Use Area Lower portion of loop road and some parking affected 
2. McCloud Bridge Day Use 

Area Part of use area affected (no permanent infrastructure present) 

Marinas  

 1. Holiday Harbor Marina 
Two marina buildings and boat ramp affected, overflow parking 
partially affected; RV park/campground likely to be partially 
affected  

Trails1  

1. Bailey Cove Trail Portion of trail along shoreline affected 
2. Hirz Bay Trail Portion of trail along shoreline affected 
3. Samwel Cave Nature Trail Portion of trail along shoreline affected 

Other Facilities  
1. Bollibokka Club No effect–entire facility is above full pool elevation 
2. Campbell Creek Residence 

Tract cabins  At least four cabins affected, possibly others also affected 

3. Shasta Caverns ferry landing Access roads serving east and west shore landings partially 
affected; parking and building unaffected  

4. USFS Station (Turntable Bay) Four buildings affected and access road affected 

Squaw Arm  

Other Facilities  
1. Didallis Recreation Residence 

Tract cabins  At least one cabin affected; possibly others also affected 
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Table 18-3. Effects of CP1 on Developed Recreation Facilities at Shasta Lake 
(contd.) 

Facility Name Explanation of Effects on Facility at Full Pool 
Elevation 

Pit Arm  

Boat Ramps  
1. Jones Valley Public Boat 

Ramp 
Boat ramp entirely affected, access road from parking area 
partially affected 

2. Packers Bay Public Boat 
Ramp 

Boat ramp and information shelter affected, parking partially 
affected 

Campgrounds  
1. Lower Jones Valley 
Campground 

Footbridge associated with trail affected; culverts and creek 
may back up into campground during high-water periods 

2. Upper Jones Valley 
Campground No effect–entire facility is above full pool elevation 

3. Mariners Point Campground  Some shoreline campsites likely affected  

Boat-in Campgrounds  
1. Ski Island Boat-in 
Campground Some shoreline campsites likely affected 

2. Arbuckle Flat Boat-in 
Campground Some shoreline campsites likely affected 

Marinas  
1. Bridge Bay Resort and Marina Seven buildings, boat ramp, parking lots, and roads affected 

2. Jones Valley Resort Three buildings and access road affected, parking area and 
resort roads partially affected 

3. Packers Bay Marina Boat ramp partially affected but usable 

4. Silverthorn Resort Parking and ramp mostly affected, shoreline road partially 
affected 

Trails1  

1. Clikapudi Trail Portion of trail along shoreline affected 
2. Packers Bay Trails Portion of trails (3 out of 4 trails) along shoreline affected 

Other Facilities  
1. Silverthorn Recreation 
Residence Tract cabins No effect–all cabins are above full pool elevation 

 

Source: Reclamation 2003 

Note: 
1  For some trails, trailheads are integrated into other recreation facilities. Alternative effects identified for 
standalone trailheads only. 

Key: 
CP = Comprehensive Plan  
RV = recreational vehicle 
USFS = U.S. Forest Service 

On the Sacramento Arm, one of the two boat ramps, two of the five campgrounds, 
and one of the four marinas would be subjected to effects on several features or a 
substantial portion of the facility’s use area. Access to three resorts in the 
Lakeshore area would be substantially affected due to accessibility despite minor 
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direct impacts to facilities. Other facilities that would be subject to major effects 
are the USFS Lakeshore Fire Station, Dry Fork Creek trail and trailhead, and 
Fisherman’s Point trail. The only operational day-use area, one campground, and 
one boat-in campground would be subject to a somewhat lesser but still 
substantial effects, while several additional facilities would be subject to 
relatively minor effects. 

On the McCloud Arm, the one marina and both boat ramps would be subject to 
major effects, as would the USFS station at Turntable Cove, and Bailey Cove 
trail. At least four of the cabins in the recreation residence tract at Campbell 
Creek would be affected. Effects would be less, but still substantial at four of the 
seven public campgrounds and one of the two day-use areas. The other day-use 
area, boat-in campground, and other two trails would have less-than-substantial 
effects. 

On the Squaw Creek Arm, one private cabin in the Didallis recreation residence 
tract would be affected. On the Pit Arm, both of the boat ramps, three of the four 
marinas, and Clikapudi and Packers Bay trails would be subject to major effects, 
whereas one campground and two boat-in campgrounds would experience a lesser 
effect. 

Although they are not included in the table because of a lack of permanent 
infrastructure, shoreline camping areas at Beehive Point (Sacramento Arm), 
Gregory Beach (Sacramento Arm), Lower Salt Creek (Sacramento Arm), and 
Jones Valley Inlet (Pit Arm) would also be subject to substantial effects with the 
inundation of access roads and use areas. Although Mariner’s Point (Pit Arm) has 
no permanent restroom facility, minor infrastructure such as picnic tables and fire 
pits are provided. 

It is important to note that effects on roads and bridges that are outside of the 
recreation facilities themselves but are used to access the facilities would also 
affect recreation at Shasta Lake. (Effects on roads and bridges are discussed in 
more detail in Chapter 20, “Transportation and Traffic.”) A prominent example is 
the effect on a long stretch of Lakeshore Drive, the primary route on the west side 
of the Sacramento Arm providing visitors access to several commercial recreation 
facilities (marinas and nonmarina resorts) and a campground. Effects on the road 
would begin at a small segment near the north end of the Doney Creek Bridge and 
extend about 2 miles south to the Sugarloaf area. Two major bridges over inlets of 
the lake would be affected as well. (These roads and bridges are also used to 
access private homes and nonrecreation businesses.) Numerous segments of 
Shasta County and USFS roads that provide access to facilities or the shoreline on 
each of the lake’s arms would also be affected. 

In summary, the most prominent direct effects on recreation facilities and public 
access at Shasta Lake and in the vicinity from the 6.5-foot dam raise would be the 
major effects on five of six boat ramps, six of 15 family and group campgrounds, 
five of nine commercial marinas, three of six resorts, two of four recreation 
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residence tracts, and USFS stations on both the Sacramento and McCloud arms. A 
lesser effect would occur at several day-use areas, campgrounds, and boat-in 
campgrounds, and minor effects would occur at several additional facilities. Table 
18-4 summarizes the number of recreation facilities of specific types substantially 
affected. 

Table 18-4. Summary of Shasta Lake Recreation Facilities Substantially Affected 
by CP1 

Type of Facility Number of Facilities Affected 
Boat ramp 5 

Marina 5 
Resorts 3 

Campground (family and group) 6 
Day-use area 1 

USFS operations 2 
Trailhead/Trails 1/5 

Recreation residence tract 2 
 

Source: Reclamation 2003 

Key: 
USFS = U.S. Department of Agriculture, Forest Service 

Figure 18-3 depicts the total number of inventoried Shasta Lake recreation facility 
items, at all recreation facilities combined, that would be affected by inundation 
under CP1. A total of 99 facility and infrastructure elements would be affected, 
with nearly three-fourths of those being buildings and segments of paved roads. A 
lesser number of unpaved road segments, paved and unpaved areas (usually 
parking areas), tanks, and miscellaneous objects would also be affected. 

 
Source: Reclamation 2003 
Figure 18-3. Number of Recreation Facility Infrastructure Items Affected by a 6.5-
Foot Dam Raise Under CP1 
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As described in Chapter 2, “Alternatives,” Section 2.3.8, “Comprehensive Plan 
Construction Activities,” affected recreation facilities would be relocated as part 
of the construction activities for all action alternatives. This could include 
relocation of affected portions of facilities within existing use areas, in adjacent 
undeveloped areas, or at new sites in the general vicinity of the lake. While the 
preference will be to replace all recreation facilities in the immediate vicinity of 
the existing facilities, consolidation is possible due to institutional requirements 
and limitations. Because of the possible consolidation of facilities, the total 
number of facilities of specific types may be reduced. However, all affected 
recreation capacity would be replaced. Replacement facilities would be of 
equivalent overall capacity and quality to affected facilities and would provide 
comparable shoreline access, where applicable. With the relocation of affected 
facilities, this impact would be less than significant. Mitigation for this impact is 
not needed, and thus not proposed. 

Impact Rec-2 (CP1): Temporary Construction-Related Disruption of Recreation 
Access and Activities at and near Shasta Dam   Construction activity that would 
be necessary to raise Shasta Dam and complete related modifications would 
prevent recreation visitors from crossing the dam, and thus could affect other 
recreation activities in the area. These effects are expected only during the 
construction period. However, this impact would be potentially significant. 

One of the primary routes used by recreation visitors to the Chappie-Shasta OHV 
Area, situated below Shasta Dam on the west side of Keswick Reservoir, crosses 
Shasta Dam. It is assumed that public access to the road crossing the dam would 
be temporarily suspended during the construction phase of the project. An 
alternative route to the Chappie-Shasta OHV Area from the south exists; 
however, that route requires several more miles of travel on unpaved roads than 
the route across the dam, and it may not be suitable for some visitors to the OHV 
area who bring OHVs to the area on trailers. 

The road across the dam is also the primary access route to the Dry Fork Creek 
trailhead near the west end of Shasta Dam, used by hikers and anglers to access 
the Dry Fork Creek Trail, which follows the shoreline of Shasta Lake. Access to 
this trailhead and trail would be disrupted during the project construction period. 
(As noted under Impact Rec-1 (CP1) above, the trailhead itself would be 
destroyed by modifications to the dam and portions of the trail would be affected 
by the increased reservoir elevation.) 

Construction at Shasta Dam would also result in a temporary cessation of 
Reclamation’s public tours of the dam and powerhouse. In addition, noise, dust, 
and aesthetic changes would disturb recreation visits to the Shasta Dam Visitor 
Center (situated just below the east end of the dam). 

For the reasons described above, this impact would be potentially significant. 
Mitigation for this impact is proposed in Section 18.3.5, “Mitigation Measures.” 
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Impact Rec-3 (CP1): Effects on Boating and Other Recreation Use and 
Enjoyment of Shasta Lake as a Result of Changes in the Annual Drawdown of the 
Reservoir   An increase in the magnitude or rate or changes in the timing of the 
annual summer and fall drawdown of Shasta Lake could adversely affect boating 
enjoyment and safety on the reservoir. Conversely, a reduced or slower drawdown 
could have beneficial effects. However, under CP1, reservoir operations would be 
similar to existing operations, except during dry and critical water years. Little 
change would occur in the annual magnitude, rate, or timing of reservoir 
drawdown associated with any water year type. Therefore, this impact would be 
less than significant. 

Over the past decade, Shasta Lake has had an average drawdown of about 67 feet 
from the annual high pool. (The annual high pool is typically reached in April or 
May; the reservoir is drawn down during summer and fall, before the winter rains 
arrive.) During most of those years, the drawdown has been in the range of 50 to 
85 feet, but it has been as much as 108 feet and as little as 38 feet. Total 
drawdown, as compared to the full pool elevation of 1,067 feet (which the 
reservoir does not reach every year), has averaged about 77 feet and has been as 
great as 130 feet. 

Both public launch ramps and commercial recreation facilities such as marinas 
and shoreline resorts on the lake are designed and operated to remain functional at 
a wide range of pool elevations, although some facilities are closed or have 
restricted use below certain pool elevations. Table 18-5 shows simulated 
exceedences for public boat ramp availability for selected months. Boaters 
familiar with the lake generally know to expect a substantial annual drawdown 
and are aware of the effects of drawdown on facilities and navigation on the lake. 
Signs at boat ramps and marinas warn boaters of the potential for rapidly 
changing conditions on the lake as a result of regular seasonal drawdowns. 

Table 18-5. Simulated Percent Exceedence of Shasta Lake Boat Ramp Availability 
for Future Conditions 

May 
Minimum 

Boat Ramp Ramp 
Elevation No-Action CP1 CP2 CP3 CP4 CP4A CP5 

(feet) 
Antlers 991 90% 90% 90% 90% 93% 90% 90% 
Bailey Cove 1013 86% 87% 87% 88% 90% 89% 87% 
Centimudi  844 100% 100% 100% 100% 100% 100% 100% 
Hirz Bay 920 99% 99% 99% 99% 99% 99% 99% 
Jones Valley  852 100% 100% 100% 100% 100% 100% 100% 
Packers Bay 947 96% 98% 98% 98% 99% 98% 98% 
Sugarloaf  914 99% 99% 99% 99% 99% 99% 99% 
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Table 18-5. Simulated Percent Exceedence of Shasta Lake Boat Ramp Availability 
for Future Conditions (contd.) 

July 
Minimum 

Boat Ramp Ramp 
Elevation No-Action CP1 CP2 CP3 CP4 CP4A CP5 

(feet) 
Antlers 991 81% 81% 82% 82% 88% 86% 83% 
Bailey Cove 1013 63% 66% 68% 73% 79% 76% 73% 
Centimudi  844 99% 99% 100% 99% 100% 100% 100% 
Hirz Bay  920 94% 94% 94% 94% 96% 95% 94% 
Jones Valley  852 98% 99% 99% 99% 100% 100% 99% 
Packers Bay 947 91% 90% 90% 91% 93% 91% 90% 
Sugarloaf  914 95% 95% 94% 95% 97% 95% 94% 

September 
Minimum 

Boat Ramp Ramp 
Elevation No-Action CP1 CP2 CP3 CP4 CP4A CP5 

(feet) 
Antlers 991 63% 70% 71% 73% 80% 80% 74% 
Bailey Cove 1013 32% 46% 55% 60% 64% 64% 60% 
Centimudi  844 96% 96% 97% 97% 100% 100% 97% 
Hirz Bay  920 91% 91% 91% 91% 92% 92% 90% 
Jones Valley  852 96% 96% 95% 96% 100% 100% 95% 
Packers Bay 947 86% 87% 88% 88% 91% 91% 88% 
Sugarloaf  914 91% 91% 91% 91% 93% 93% 91% 

 

Key: 
% = percent 
CP = Comprehensive Plan 

Potential adverse effects of an increase in the magnitude or rate of drawdown 
include an increase in seasonally exposed shoals and other boating hazards, and 
increased navigation challenges compared to what boaters have typically 
experienced in past years. Other potential adverse effects of such changes in 
drawdown include a need to more frequently adjust docks and moorings at boat 
launches and marinas and other locations, and an increase in the distance between 
developed shoreline campsites and day-use areas and the water’s edge. Facilities 
that operate only above a certain pool level would be usable for a shorter period 
of time each year. Aesthetically, an increased drawdown would result in a less 
appealing recreation setting characterized by a wider unvegetated inundation 
zone. 

Conversely, a reduced drawdown or slower drawdown during the primary 
summer boating season could have beneficial effects by reducing the adverse 
effects described above, which normally occur to some degree each year under 
existing conditions and would continue under the No-Action Alternative. 
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The increase in full pool elevation during the late spring could have adverse 
effects on houseboat traffic passing underneath the Pit River Bridge due to the 
possible decrease in clearance height. For the 6.5-foot, 12.5-foot, and 18.5-foot 
raise, the maximum clearance is 26.5 feet, 20.5 feet, and 14.5 feet respectively. 
The temporary reduction in clearance underneath the Pit River Bridge would limit 
houseboat traffic from passing but smaller water craft would still be able to pass 
underneath the bridge. 

Under CP1, storage would increase but reservoir operations would be similar to 
existing operations, except during dry and critical water years; therefore, the 
character of the annual reservoir drawdown would not be expected to change 
greatly in most years. This conclusion is confirmed by CalSim-II modeling 
results, which indicate that the reservoir elevation would be as much as 10 feet 
higher at various points in the year, but that the magnitude, rate, and timing of the 
annual drawdown would be essentially unchanged relative to the existing (2005) 
and No-Action Alternative (2030) conditions. As a result, no effects related to 
drawdown changes are expected under CP1. This impact would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-4 (CP1): Increased Hazards to Boaters and Other Recreationists at 
Shasta Lake from Standing Timber and Stumps Remaining in Untreated Areas of 
the Inundation Zone   At full pool, the increased pool elevation would result in 
approximately 730 acres of newly inundated area where the existing trees and 
other vegetation would not be removed. Anglers would generally benefit from the 
associated enhancement of fish habitat; however, the standing trees and stumps 
remaining in these areas would increase the number of areas and total acreage 
where this type of hazard to boaters and other recreation visitors would exist. 
Therefore, this impact would be significant. 

Approximately 730 acres (66 percent) of the 1,100 acres of newly inundated area 
that would result from the 6.5-foot dam raise at full pool would receive no 
vegetation treatment (no vegetation removed), to maximize the habitat benefits of 
inundated and residual vegetation. The remaining 370 acres would be subject to 
either complete vegetation removal or overstory removal. In areas of overstory 
removal, all trees greater than 10 inches in diameter at breast height would be 
removed, with stumps cut to within 24 inches of the ground surface. The intent of 
these treatments would be to minimize the risk to boaters and other visitors from 
snags and water hazards. However, stumps would be left in place to reduce 
shoreline erosion. These treatments would be targeted for areas adjacent to 
developed recreation sites and houseboat mooring areas, and other areas where 
snags pose the greatest risk to boaters. 

Because no vegetation would be removed from portions of the newly inundated 
area, the area at Shasta Lake where boaters would be exposed to potential hazards 
from standing timber and stumps would increase. The hazards may increase as the 
trees die and decay, leaving stumps that may be at or just below the water surface. 
The hazard represented by the standing timber and stumps would exist only when 
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the reservoir surface elevation is above the current full pool elevation, which 
would occur only during the highest pool elevation period (generally late spring 
and early summer) of wetter-than-normal years. 

Although the number and acreage of areas where this hazard would be present 
would expand, the hazard already exists on portions of the Pit and Squaw Creek 
arms of the lake, where vegetation was not cleared when the reservoir was 
constructed and where numerous inundated trees still exist. The Shasta Lake 
Boating Safety brochure provided to Shasta Lake boaters by USFS warns that 
numerous underwater obstacles (as well as floating debris and shallows) are 
present and not marked, and that responsibility for boating safety rests with each 
individual vessel operator. Also, the Shasta County ordinance that limits boat 
speeds on Shasta Lake to 5 miles per hour within 100 feet of the shoreline would 
serve to reduce the hazard. Finally, the standing timber and other remaining 
vegetation would provide structural diversity that is attractive to fish; therefore, 
these areas are likely to be attractive to anglers, who could benefit from the 
increase in uncleared areas and may consider them a recreation enhancement 
rather than a hindrance. 

Despite these factors, the untreated areas of the new inundation zone would 
represent an increased hazard to boaters and potentially other types of 
recreationists. For this reason, this impact would be significant. Mitigation for this 
impact is proposed in Section 18.3.5, “Mitigation Measures.” 

Upper Sacramento River (Shasta Dam to Red Bluff) 
Impact Rec-5 (CP1): Seasonal Inundation of Portions of Recreation Facilities or 
Informal River Access Sites as a Result of Increased River Flows   Within the 
upper Sacramento River portion of the primary study area, increased mean 
monthly river flows associated with project implementation and operation could 
inundate recreation facilities or portions of recreation facilities, such as boat 
launch ramps and unimproved riverbank sites used for boat launching and other 
activities. In general, the flow increases that would occur in some years would be 
expected to be small (6 percent or less); likewise, only a small additional area 
would be inundated relative to the area inundated under existing conditions or the 
No-Action Alternative. As a result, the adverse effects are unlikely to be 
substantial. This impact would be less than significant. 

Increased river flows associated with project implementation could temporarily 
inundate portions of developed recreation facilities used by boaters, anglers, and 
other recreationists to access the upper Sacramento River between Shasta Dam 
and Red Bluff. Any of the more than 15 boat ramps at public and privately 
operated parks on the river would be affected if increased river flows were to 
cause overtopping of the ramps, which are generally designed to be used at a 
range of river elevations. These facilities are often associated with picnic areas, 
shoreline fishing access areas, and similar day-use facilities, as well as 
campgrounds. The portions of these areas nearest to the riverbank could also be 
affected. Many of these facilities are used year-round, but the peak period for 
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boating on the river is late spring through fall (May to November), when river 
flows are most likely to be in the optimum range of 6,000 to 12,000 cfs. Although 
existing average monthly flows are within this range year-round, in most winter 
and spring seasons the river experiences much higher peak flows of 30,000 to 
50,000 cfs or more that may last several weeks. 

Many of the locations that recreationists use to access the river and to 
hand-launch watercraft are informal sites, where conditions such as gradually 
sloping and sandy riverbanks create beaches that are conducive to recreation use. 
Like developed sites, these undeveloped and informal use areas could be affected 
by increased river flows if increased flows were to result in temporary inundation 
of the area. 

CalSim-II model simulations indicate that at nearly all times, Sacramento River 
flows below Keswick Dam under CP1 would be within about ±5 percent of flows 
under existing (2005) and No-Action Alternative (2030) conditions. Regarding 
increases to river stage, the CalSim-II model simulations indicate that mean 
monthly river stage below Keswick Dam would increase by 0.1 to 0.3 foot during 
fall months (September through November) relative to existing (2005) and No-
Action Alternative (2030) conditions. (River stage during the summer below 
Keswick Dam is typically 10 to 11 feet under existing conditions.) The modeling 
results also indicate the potential for lower river levels during winter and spring in 
some years. Effects of decreased river flows are addressed below under Impact 
Rec-7 (CP1). 

River stage information was not assessed for points within the primary study area 
downstream from Keswick Dam. However, the effects of the project on river 
stage at those locations would be expected to be moderated by inflows from 
tributaries, and would therefore be less than the potential changes below Keswick 
Dam. As a result, potential effects of the project on recreation facilities would be 
progressively less as one moves downstream from Keswick Dam. 

Because most recreation facilities are designed to be used well above the highest 
annual river stage elevations that commonly occur during late summer and spring, 
the stage increases cited above would not affect the functionality of those 
facilities. Likewise, the small fall increases in river stage would be unlikely to 
have noticeable adverse effects on informal use sites, because those sites exist at a 
range of elevations and at many river locations. During periods of very high flows 
that may occur during winter and spring, boat ramps and other recreation facilities 
on the river may close, and safety warnings may be issued to boaters to stay off 
the river until the flow subsides. 

It is important to note that for this assessment of environmental consequences, 
specific information was not available regarding how specific river stages affect 
specific recreation facilities. The assessment has also not considered the riverbank 
slope in specific river reaches, which would determine how much increased 
inundation would result from river stage increases at undeveloped recreation sites. 
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Additional analysis would be required to provide accurate projections of effects at 
specific recreation sites or specific stretches of riverbank. Overall, however, the 
hydrologic changes in the Sacramento River’s high flows that would result from 
CP1 would be relatively small and within the variability of flows that already 
occur in the river. 

For the reasons described above, this impact would be less than significant. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-6 (CP1): Increased Difficulty for Boaters in Using the Sacramento 
River as a Result of Increased River Flows   Increased mean monthly flows 
within the primary study area, particularly during summer and fall when boating 
activity is most likely, could result in more difficult conditions for boat launching 
and boating on the Sacramento River. Depending on the time of year and base 
river flows, increased flow may also have beneficial effects. Because the 
magnitude of flow increases associated with CP1 would be small (averaging less 
than 8 percent for any month or water year type), adverse effects on boaters 
within the primary study area are unlikely. This impact would be less than 
significant. 

Increased river flows associated with project implementation could affect boating 
conditions on the upper Sacramento River between Shasta Dam and Red Bluff. 
Increased flows can make boating on the river more difficult, particularly for 
nonmotorized boats such as canoes and dories or “drift boats.” Drift boats are 
controlled by oars; these boats are commonly used by anglers and commercial 
angling guide services, primarily during summer, before lower flows during fall 
make their use more difficult. Canoeing, kayaking, and similar forms of 
nonmotorized boating are also most common on the river during summer, but are 
less affected by low flows than drift boating. Boating activity occurs on the river 
year-round, but the peak period for boating is late spring through fall (May to 
November), when river flows are most likely to be in the optimum range. 

As described above under Impact Rec-5 (CP1), CalSim-II model simulations 
indicate that at nearly all times, Sacramento River flow below Keswick Dam 
under CP1 would be within about ±5 percent of flows under existing (2005) and 
No-Action Alternative (2030) conditions. The CalSim-II model simulations 
indicate that mean monthly river stage below Keswick Dam could increase by as 
much as 0.3 foot relative to existing (2005) and No-Action Alternative (2030) 
conditions during fall months (September through November) of some years. 
Changes in flows farther downstream within the primary study area would be 
expected to be progressively smaller as the influence of tributary streams 
increases. 

The generally small flow increases that would occur as a result of the project in 
some years would be unlikely to adversely affect boating, which occurs primarily 
during summer and fall. These flow increases may have small beneficial effects 
during dry years by reducing exposure of sand bars and shallows and thus 
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increasing navigability on the river. Although boating activity is lower during 
winter, particularly during peak-flow periods when facilities may be closed and 
conditions are hazardous, increased flows during dry years and decreased flows 
during wet years could have similarly minor beneficial effects during those 
months. 

For the reasons described above, this impact would be less than significant. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-7 (CP1): Increased Difficulty for Swimmers and Waders in Using the 
Sacramento River as a Result of Increased River Flows   Increased mean monthly 
flows within the upper Sacramento River, particularly during summer when 
swimming activity is most likely, and during fall and winter nonpeak-flow 
periods when wade angling activity is most likely, could result in more difficult 
swimming and wading conditions. Increased flows can make swimming and 
wading more challenging and potentially more hazardous. The magnitude of flow 
increases associated with CP1 would be small (averaging less than 8 percent for 
any month or water year type), and the timing of the increases would be such that 
adverse effects on angling waders within the primary study area are unlikely. 
Swimming is not a common activity on the main channel of the river because of 
cold-water temperatures. As a result, this impact would be less than significant. 

Increased river flows associated with project implementation could affect 
swimming and wading conditions on the upper Sacramento River between Shasta 
Dam and Red Bluff. Increased flows can make swimming and wading more 
difficult. Because of cold-water temperatures (a maximum of less than 60 degrees 
during summer), swimming is not a major activity on the Sacramento River; 
however, it does occur, particularly in association with other activities like tubing 
and nonmotorized boating. Anglers commonly wade in the river; their use is 
particularly focused on the months of September and October, when flows 
typically decrease substantially from summer levels and the opportunities for 
wading correspondingly increase. 

As described above under Impact Rec-5 (CP1), CalSim-II model simulations 
indicate that at nearly all times, Sacramento River flow below Keswick Dam 
under CP1 would be within about ±5 percent of flows under existing (2005) and 
No-Action Alternative (2030) conditions. However, CalSim-II model simulations 
indicate that mean monthly river stage below Keswick Dam could increase by as 
much as 0.3 foot relative to existing (2005) and No-Action Alternative (2030) 
conditions during fall months (September through November). Changes in flows 
farther downstream within the primary study area would be expected to be 
progressively smaller as the influence of tributary streams increases. 

The small magnitude of river stage increases during the fall peak period for 
wading by anglers indicates that adverse effects of the project on wading anglers 
are unlikely. Likewise, the generally small increases in summer flows throughout 
the primary study area that would occur as a result of the project in some years 
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(generally smaller than the increases in fall flows described above) would be 
unlikely to adversely affect the limited amount of swimming that occurs during 
those months. 

For the reasons described above, this impact would be less than significant. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-8 (CP1): Increased Usability of the Sacramento River for Boating 
and Water-Contact Recreation as a Result of Decreased River Flows   Decreased 
mean monthly flows within the primary study area, particularly during summer 
when boating and swimming activity is most likely and during fall and winter 
low-flow periods when wade angling activity is most likely, could result in 
enhanced boating, swimming, and wading conditions. Decreased flows during 
normally high-flow periods can make boating less challenging and potentially less 
hazardous. The magnitude of flow decreases associated with the project would be 
small (averaging less than 7 percent for any month or water year type), and the 
timing of the decreases (fall and winter months) would be such that effects on 
boaters, swimmers, and waders within the primary study area are unlikely. As a 
result, this impact would be less than significant. 

Decreased river flows associated with project implementation could benefit 
boating conditions on the Sacramento River in the primary study area, between 
Shasta Dam and Red Bluff. Decreased flows can make boating on the river easier, 
particularly for nonmotorized boats such as canoes and dories or “drift boats.” 
BLM has identified an optimum range of 6,000 to 12,000 cfs for boating on the 
Sacramento River in the primary study area. Boating may benefit if the decrease 
in river flows lowers the flows below the high end of the optimum range. Under 
existing conditions, average monthly flows below Keswick Dam and below 
Cottonwood Creek are above the optimum level during midsummer most years 
and during much of the winter and early spring of wet years. 

Decreased river flows associated with project implementation could also benefit 
conditions for swimming and wading, although boating conditions could be 
adversely affected if flows were to fall below the low end of the optimum range 
of 6,000 cfs. Decreased flow could make swimming and wading easier and may 
lengthen the period when these activities are best pursued. For example, wading 
anglers typically concentrate their activity in the fall months, when flows are 
lowest, whereas fishing from a boat is more common in summer, when flows are 
higher. Reduced flows in late summer or early fall may extend the wading season. 

As described above under Impact Rec-5 (CP1), CalSim-II model simulations 
indicate that at nearly all times, Sacramento River flows below Keswick Dam 
under CP1 would be within about ±5 percent of flows under existing (2005) and 
No-Action Alternative (2030) conditions. The CalSim-II model simulations 
indicate that mean monthly river stage below Keswick Dam could decrease by as 
much as 0.5 foot relative to existing (2005) and No-Action Alternative (2030) 
conditions during winter (December through February) of wetter-than-normal 
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years. Again, changes in flows farther downstream within the primary study area 
would be expected to be progressively smaller as the influence of tributary 
streams increases. 

The reduction in mean monthly flows during winter months of wetter-than-
normal years would have minimal effects on boating because the existing mean 
flows during those months are usually within the optimum range. However, the 
decreased flow could have a beneficial effect on boating during the winter months 
of some wet years, when the existing mean flows are above the optimum range. 

The small reduction in flows and corresponding decrease in river stage during 
some spring months during both wetter-than-normal and drier-than-normal years 
could have a beneficial effect on wading. Flows could be reduced to a level that is 
similar to existing fall conditions, when wading by anglers is most popular. 
However, because the spring months are not the period when most wading anglers 
are present, and because swimming activity is low in the spring months, the 
effects are likely to be minimal. 

For the reasons described above, this impact would be less than significant. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-9 (CP1): Enhanced Angling Opportunities in the Upper Sacramento 
River as a Result of Improved Flows and Reduced Water Temperatures   Project 
operation would result in improved flow and water temperature conditions in the 
upper Sacramento River, which would benefit Chinook salmon populations. This 
would result in enhanced populations of these game fish in the river, which would 
provide enhanced sport angling opportunities. This impact would be beneficial. 

Chinook salmon contribute to the popular sport fishery in the upper Sacramento 
River. With increased flows and cooler water temperatures resulting from project 
operation, salmon populations would benefit from reduced mortality. These 
beneficial effects on Chinook salmon could result in enhanced angling 
opportunities on the upper Sacramento River, which would have a beneficial 
effect on recreation. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact Rec-10 (CP1): Disruption of Sacramento River Boating and Access 
Resulting from the Gravel Augmentation Program   The proposed gravel 
augmentation program would not be implemented under CP1. Therefore, no 
impact would occur. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact Rec-11 (CP1): Changes in Usability of Reading Island Fishing Access 
Boat Ramp and Enhanced Recreation at Upper Sacramento River Restoration 
Sites   The proposed restoration of flow through various sites along the upper 
Sacramento River, rehabilitation of the Reading Island boat ramp for use by 
motorized boats, and construction of a handicap fishing access area would not be 
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implemented under CP1. Therefore, no impact would occur. Mitigation for this 
impact is not needed, and thus not proposed. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Impact Rec-12 (CP1): Seasonal Inundation of Portions of River Recreation 
Facilities or Informal River Access Sites on the Lower Sacramento River and 
Rivers Below CVP and SWP Reservoirs as a Result of Increased River Flows   
Within the extended study area, if increased mean monthly river flows were to 
occur in some months of some years as a result of project implementation and 
operation under CP1, the increased flows could inundate recreation facilities or 
portions of recreation facilities, such as boat launch ramps and unimproved 
riverbank sites used for boat launching and other activities. However, even with 
the increases, flows on the Sacramento, American, and Feather rivers would 
remain moderate and well below normal winter and spring high flows. As a result, 
adverse effects on river facilities or informal use areas within the extended study 
area are unlikely. This impact would be less than significant. 

Increases in Sacramento River stage (elevation) within the extended study area 
associated with increased flows under CP1 would be small (averaging less than 
0.3 foot). Likewise, only a small additional area would be inundated relative to the 
area inundated under existing conditions and the No-Action Alternative. On the 
Feather River below Thermalito Afterbay and on the lower American River (at the 
H Street Bridge), the increase in flows would be larger during some months of 
some years, with some increases exceeding 25 percent. However, the largest 
increases on the lower American River would occur during late summer of critical 
water years, when flows are generally low, and the largest increases on the Feather 
River would occur during early fall of dry years, when flows are generally 
moderate. On both rivers, flows would remain well below winter and spring high 
flows experienced in most years. Therefore, adverse effects on river recreation 
facilities and informal use areas appear unlikely. 

For the reasons described above, this impact would be less than significant. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-13 (CP1): Increased Difficulty for Boaters in Using the Lower 
Sacramento River and Rivers Below CVP and SWP Reservoirs as a Result of 
Increased River Flows   Increased mean monthly flows within the extended study 
area, particularly during summer and fall when boating activity is most likely, 
could result in more difficult conditions for boat launching and boating on the 
Sacramento River and other rivers affected by the project. Depending on the time 
of year and base river flows, increased flow may also have beneficial effects on 
boating by reducing shallow bars and riffles, thus improving navigability. 
However, the timing and flow conditions under which the flow increases are 
likely to occur on the Sacramento, Feather, and American rivers under CP1, and 
the continuation of moderate flows even with the increase, suggest that adverse 
effects on boaters within the extended study area are unlikely. This impact would 
be less than significant. 
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CalSim-II modeling results indicate that the magnitude of flow increases in the 
lower Sacramento River associated with CP1 would be generally small, averaging 
less than 6 percent in any month in all water year types. Also, the largest changes 
would occur primarily during fall months (September through November) of dry 
and critical water years, when flows are normally relatively low. Thus, even with 
the flow increases, flows would remain moderate (7,500 to 11,000 cfs at Verona 
and 7,500 to 13,000 cfs below Freeport, on average) during those periods. 

CalSim-II modeling results indicate that the magnitude of flow increases in the 
Feather River below Thermalito Afterbay associated with CP1 may occasionally 
exceed 100 percent. More typically, however, the largest increases would be in 
the range of 20 percent to 30 percent and would occur during mid- and late-
summer and fall and primarily during drier-than-normal years, when flows are 
often lower than average. Flows would remain moderate (1,500 to 4,500 cfs) with 
the increases. CalSim-II modeling results also indicate that flows in the American 
River at the H Street Bridge (below Folsom Lake) would also substantially 
increase during some months of some years, but would remain moderate. 
Although some of the potential flow increases in the Sacramento, Feather, and 
American rivers would be substantial, adverse effects on boating appear to be 
unlikely. 

Hydrologic changes in more distant areas of the CVP and SWP service areas 
resulting from CP1 cannot be accurately predicted but would be small. Such slight 
changes occur on a dynamic and daily basis under existing conditions as water is 
moved throughout California. Other CVP and SWP reservoir elevations, canal 
flows, and flows below the reservoirs could be slightly modified, but any 
resulting effects on recreation would be negligible and speculative. 

For the reasons described above, this impact would be less than significant. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-14 (CP1): Increased Difficulty for Swimmers and Waders in Using 
the Sacramento River and Rivers Below CVP and SWP Reservoirs as a Result of 
Increased River Flows   Increased mean monthly river flows within the extended 
study area during some months of some years, particularly during summer when 
swimming activity is most likely and nonpeak-flow periods when wade angling 
activity is most likely, could result in more difficult swimming and wading 
conditions. These activities could become more hazardous, and thus less attractive 
to river users. However, given the timing of the likely flow increases under CP1, 
the conditions under which such increases would occur, and the continuation of 
moderate flows even with the increase, adverse effects on swimmers and waders 
in the extended study area are unlikely. This impact would be less than 
significant. 

Even during the lowest flow months of late summer and early fall, average flow 
in the more downstream portions of the Sacramento River is around 10,000 cfs; 
average flow is much higher at other times of the year. As a result, swimming and 
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wading are not common activities on the river in much of the extended study area, 
where the most common uses are boating and bank angling. 

CalSim-II modeling results indicate that the magnitude of flow increases in the 
lower Sacramento River associated with CP1 would be generally small, averaging 
less than 6 percent for any month in all water year types. Also, the largest changes 
would occur primarily during fall months (September through November) of dry 
and critical water years, when flows are normally relatively low. Thus, even with 
the flow increases, flows would remain moderate (7,500 to 11,000 cfs at Verona 
and 7.500 to 13,000 cfs below Freeport, on average) during those periods. 

CalSim-II modeling results indicate that the magnitude of flow increases in the 
Feather River below Thermalito Afterbay associated with CP1 exceeds 100 
percent in two Septembers during the simulation period of 1922 to 2003. Flow 
increases occur sporadically, typically during mid- and late-summer and fall, are 
usually in the range of 0 to 20 percent, and primarily occur during drier-than-
normal years when flows are typically lower than average. Flows would remain 
moderate (1,500 to 4,500 cfs) with the increases. CalSim-II modeling results also 
indicate that flows in the American River at the H Street Bridge (below Folsom 
Lake) would increase by more than 100 percent once during the simulation 
period, with flow increases more typically in the range of 0 to 30 percent. Even 
with these increases, flows would remain moderate. While a few of the simulated 
flow increases in the Sacramento, Feather, and American rivers would be 
substantial, adverse effects on swimming and wading appear to be unlikely. 
Therefore, this impact would be less than significant. Mitigation for this impact is 
not needed, and thus not proposed. 

Impact Rec-15 (CP1): Increased Difficulty for Boaters and Anglers in Using the 
Sacramento River and Rivers Below CVP and SWP Reservoirs as a Result of 
Decreased River Flows   Decreased mean monthly flows below CVP and SWP 
reservoirs during fall and winter low-flow periods when wade angling activity is 
most common, and during summer and fall when boating and river floating is 
popular in some areas, could have adverse effects if reduced flows were to reduce 
fishing success or boating navigability. Given the modest flow decreases in the 
Sacramento River associated with CP1 and the timing of the changes, effects on 
these recreation uses of the Sacramento River in the extended study area are 
unlikely. However, given the magnitude and timing of the largest flow decreases 
during some years on the Feather and American rivers below CVP and SWP 
reservoirs in the extended study area, adverse effects may occur. This impact 
would be potentially significant. 

CalSim-II results indicate that the magnitude of mean monthly flow decreases that 
would occur in some years in the Sacramento River below Wilkins Slough, at 
Verona, and below Freeport associated with CP1 would be small (averaging less 
than 2 percent for any month in all water year types) and would equate to 
elevation (stage) decreases of no more than about 6 inches. The occasional larger 
decreases would occur during mid- and late fall and early winter (October through 
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December) rather than in the summer months, when boating activity is highest. 
Wade angling is not common on most of the river in the extended study area 
because of the depth and volume of the river, among other factors. As a result of 
these factors, adverse effects on boating or angling from the flow decreases 
appear to be unlikely. 

CalSim-II results indicate that mean monthly flows in the Feather River below 
Thermalito Afterbay would be reduced in some years by as much as 32 percent 
during mid-summer through mid-fall (June through October), particularly during 
drier-than-normal years. However, the reduction in flow would average 6 percent 
or less in all months of those years, with the exception of the month of June in dry 
years, when the reduction would average 10 percent. The boating and angling 
activity that occurs on the Feather River during summer and fall months could be 
adversely affected if navigability or angling success were to be hampered by 
reduced flow and shallower water. 

CalSim-II results indicate that mean monthly flows in the American River at the 
H Street Bridge (below Folsom Lake) would also be reduced by as much as 20 
percent to 50 percent in some months of some years, primarily during mid-
summer to mid-fall (June through October). Many of these reductions would 
occur during wetter-than-average years, when flows would typically be high, and 
the average reduction in flow would be 10 percent or less for any months in all 
water year types. However, in drier-than-average years, the effect would be to 
reduce flows during periods when the flows are already below average. This may 
adversely affect boating and angling on the river if navigability or angling success 
is hampered by reduced flow and shallower water. 

For the reasons described above, this impact would be potentially significant. 
Mitigation for this impact is proposed in Section 18.3.5, “Mitigation Measures.” 

CP2 – 12.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
Like CP1, CP2 would increase storage at Shasta Lake, thus changing the full pool 
elevation at Shasta Lake, and the seasonal pool elevations and the flow regime in 
the Sacramento River and potentially several other reservoirs and downstream 
waterways. In turn, these alterations to reservoir pool elevations and river flows 
could affect the usability of some types of recreation facilities on the lake and 
downstream waterways, particularly marinas, boat ramps, and nearshore 
campgrounds and day-use areas. These alterations could also affect the ability of 
recreationists to use the reservoirs and waterways for boating, camping, fishing, 
and similar activities. 

The full pool elevation of Shasta Lake would increase by 14.5 feet and the pool 
elevation would average as much as 12 to 17 feet higher than under existing 
(2005) and No-Action Alternative (2030) conditions at various times of the year. 
The greatest change would occur during the wettest years. 
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Raising the dam by 12.5 feet would increase the surface area of the reservoir at 
full pool by about 1,750 acres (6 percent). The width of the water body would not 
increase substantially in most areas, and much of the increase would occur during 
spring rather than during the high-traffic summer boating period. 

In general, the proposed changes in flow and river stage on the upper Sacramento 
River associated with CP2 are similar to but slightly greater than the changes 
associated with CP1, as outlined above. 

Reservoir- and river-based recreation facilities and activities in the primary and 
extended study areas downstream from Shasta Lake are similar; thus, potential 
reservoir and river recreation impacts would be similar. However, changes to the 
flow regime affecting reservoirs and rivers in the extended study area would be 
increasingly attenuated by flows from tributary waterways and other water sources 
and diversions that are unaffected by the project, reducing the level of impacts. 

Shasta Lake and Vicinity 
Impact Rec-1 (CP2): Seasonal Inundation of Shasta Lake Recreation Facilities or 
Portions of Recreation Facilities and Public Access at Pool Elevations Above the 
Current Full Pool Elevation   The 14.5-foot increase in full pool elevation 
associated with a 12.5-foot dam raise would cause seasonal inundation of 
recreation facilities or portions of facilities at Shasta Lake. In many years, the 
reservoir would fill to an elevation greater than the current full pool elevation of 
1,067 feet; in some years, it would fill to the new full pool elevation of 1,081.5 
feet. In each case, portions of existing recreation facilities on the shoreline would 
be inundated, resulting in substantial effects. However, the affected recreation 
facilities would be relocated during construction and before inundation. The 
replacement facilities would be of equivalent overall capacity and quality to the 
affected facilities; would provide comparable shoreline access, where applicable; 
and would comply with ADA and ABA guidelines. Therefore, this impact would 
be less than significant. 

Within each of the three arms of Shasta Lake with recreation development, effects 
of implementing CP2 on individual recreation facilities would vary. These effects 
would range from no effect to effects on several of the facilities’ inventoried and 
mapped features (e.g., roads, parking, and restrooms or other buildings) and on 
features not specifically inventoried (e.g., campsites and picnic sites). Table 18-6 
shows the anticipated effects of CP2 on inventoried and mapped (developed) 
recreation facilities. 
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Table 18-6. Effects of CP2 on Developed Recreation Facilities at Shasta Lake 

Facility Name Explanation of Effects on Facility at Full Pool 
Elevation 

Sacramento Arm  
Boat Ramps  

1. Antlers Public Boat Ramp Boat ramp length shortened but usable; courtesy dock and rail 
would also be affected  

2. Centimudi Public Boat 
Ramp 

Boat ramp and lower parking entirely affected, part of access 
road to ramp and lower parking affected 

Campgrounds  

1. Antlers Campground All features are above full pool elevation; shoreline erosion may 
threaten portions of site 

2. Gregory Creek 
Campground 

One restroom, part of campground road, and shoreline 
campsites affected 

3. Lakeshore East 
Campground 

One restroom, lower half of campground road, and several 
campsites affected; access substantially affected 

4. Nelson Point Campground Campground road and some campsites affected  

5. Oak Grove Campground All features are above full pool elevation; access road affected 
Boat-in Campgrounds  
1. Gooseneck Cove Boat-in 
Campground Some shoreline campsites likely affected 

Day-Use Areas  
1. Fisherman’s Point Day Use 
Area 

Parking and restroom unaffected but most picnic sites affected; 
also loss of access to shoreline trail 

2. Salt Creek Swim Area 
(nonoperational) Restroom and portion of paved pathway affected 

Marinas  

1. Antlers Resort and Marina Generator/pumphouse building and boat ramp/dock access 
road affected 

2. Digger Bay Marina Bottom portion of marina access road/ramp affected, but 
appears to remain usable  

3. Shasta Marina Resort Two buildings (office and equipment shed) affected, most of 
parking and access roads affected 

4. Sugarloaf Resort and 
Marina 

Electrical service building and associated structures affected, 
boat ramp and unpaved parking areas partially affected 

Resorts (Nonmarina)  
1. Lakeshore Inn and RV 
Park 

Shoreline campsites and walkway, and underground septic 
system may be affected; access substantially affected 

2. Lakeshore Villa RV Park No effect–entire facility is above full pool elevation 

3. Salt Creek Resort and RV 
Park 

Resort unaffected; old road bed used as boat ramp (outside 
resort) affected 

4. Shasta Lake RV Resort Entire facility appears to be unaffected; access substantially 
affected 

5. Sugarloaf Cottages Resort Four cottages and large portion of unpaved shoreline access 
roads affected  

6. Tsasdi Resort Three cabins and entrance and exit roads connecting to 
Lakeshore Drive affected  
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Table 18-6. Effects of CP2 on Developed Recreation Facilities at Shasta Lake 
(contd.) 

Facility Name Explanation of Effects on Facility at Full Pool 
Elevation 

Trails1  
1. Dry Fork Creek Trail  Trailhead and portion of trail along shoreline affected  

2. Fisherman’s Point Trail Portion of trail along shoreline affected 
Other Facilities  
1. USFS Lakeshore Fire 
Station Five buildings and entrance road affected (entire facility) 

2. Salt Creek Recreation 
Residence Tract cabins At least one cabin affected; possibly others also affected 

McCloud Arm  
Boat Ramps  
1. Bailey Cove Boat Ramp 
and Day Use Area 

Boat ramp entirely affected, parking area, day-use area, and 
access road partially affected 

2. Hirz Bay Public Boat Ramp Boat ramp and lower parking area, restroom, entirely affected 

Campgrounds  
1. Bailey Cove Campground No effect–entire facility is above full pool elevation 

2. Dekkas Rock Campground Lower part of loop road and portion of group camp affected 

3. Ellery Creek Campground Lower portion of loop road and shoreline campsites affected 

4. Hirz Bay Campgrounds No effect–entire facility is above full pool elevation 

5. Kamloop Camp (private 
organization) No effect–entire facility is above full pool elevation 

6. McCloud Bridge 
Campground 

One restroom, lower part of camp loop and shoreline campsites 
affected  

7. Moore Creek Campground Lower portion of loop road, shoreline campsites likely affected 

8. Pine Point Campground Possible that some shoreline campsites affected 
Boat-in Campgrounds  
1. Greens Creek Boat-in 
Campground Some shoreline campsites likely affected 

Day-Use Areas  
1. Dekkas Rock Day Use 
Area Lower portion of loop road and parking affected 

2. McCloud Bridge Day Use 
Area Most of picnic sites affected 

Marinas  

1. Holiday Harbor Marina Three buildings, boat ramp, and tank affected, some overflow 
parking affected; RV park and road to RV park affected 

Trails1  

Bailey Cove Trail Portion of trail along shoreline affected 

Hirz Bay Trail Portion of trail along shoreline affected 

Samwel Cave Nature Trail Portion of trail along shoreline affected 
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Table 18-6. Effects of CP2 on Developed Recreation Facilities at Shasta Lake 
(contd.) 

Facility Name Explanation of Effects on Facility at Full Pool 
Elevation 

Other Facilities  
1. Bollibokka Club No effect–entire facility is above the full pool elevation 

2. Campbell Creek Residence 
Tract cabins  At least seven cabins affected; possibly others also affected 

3. Shasta Caverns ferry 
landing 

Two buildings at east landing affected, access roads serving 
east and west shore landings partially affected 

4. USFS Station (Turntable 
Bay) Four buildings and access road affected  

Squaw Arm  
Other Facilities  
1. Didallis Recreation 
Residence Tract cabins  At least one cabin affected; possible others also affected 

Pit Arm  
Boat Ramps  
1. Jones Valley Public Boat 
Ramp 

Boat ramp and turnaround area at top of ramp entirely affected, 
access road to parking lot partially affected 

2. Packers Bay Public Boat 
Ramp 

Boat ramp and restroom, information shelter, and pump house 
buildings affected, portion of parking affected  

3. Mariners Point 
Campground  

Some shoreline campsites likely affected  

Campgrounds  
1. Lower Jones Valley 
Campground  

One restroom building and trail footbridge affected, camp loop 
road and campsites partially affected 

2. Upper Jones Valley 
Campground  No effect–entire facility is above full pool elevation 

Boat-in Campgrounds  
1. Ski Island Boat-in 
Campground Some shoreline campsites likely affected 

2. Arbuckle Flat Boat-in 
Campground Some shoreline campsites likely affected 

Marinas  
1. Bridge Bay Resort and 
Marina 

Most of facility–including eight buildings, boat ramp, parking 
lots, and roads–affected 

2. Jones Valley Resort Three buildings, parking area, ramp, and shoreline access 
roads affected 

3. Packers Bay Marina Access road from public ramp affected, boat ramp partially 
affected 

4. Silverthorn Resort Parking and ramp affected, shoreline access road partially 
affected 
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Table 18-6. Effects of CP2 on Developed Recreation Facilities at Shasta Lake 
(contd.) 

Facility Name Explanation of Effects on Facility at Full Pool 
Elevation 

Trails1  

1. Clikapudi Trail Trailhead and portion of trail along shoreline affected 

2. Packers Bay Trails Portion of trails (3 out of 4 trails) along shoreline affected 
Other Facilities  
1. Silverthorn Recreation 
Residence Tract cabins No effect–entire facility is above full pool elevation 

 

Source: Reclamation 2003 

Note: 
1  For some trails, trailheads are integrated into other recreation facilities. Alternative effects identified for 
standalone trailheads only. 

Key: 
CP = Comprehensive Plan 
RV = recreational vehicle 
USFS = U.S. Department of Agriculture, Forest Service 

Under CP2, the recreation facilities on the Sacramento Arm that would be subject 
to effects on several features or a substantial portion of the facility’s use area are 
one of the two boat ramps, three of the five campgrounds, two of the four 
marinas, four of the six nonmarina resorts, and the only operational day-use area. 
The USFS Lakeshore Fire Station, Dry Fork Creek trail and trailhead, 
Fisherman’s Point trail, and at least one private cabin in the Salt Creek recreation 
residence tract would also be subject to major effects. One boat-in campground 
would be subject to a somewhat lesser but still substantial effects, while several 
additional facilities would be subject to relatively minor effects. 

On the McCloud Arm, many of the major facilities would be subject to effects on 
several features or on a substantial portion of the facility’s use area: both public 
boat ramps, both day-use areas, the one marina, four of seven public 
campgrounds, and the one boat-in campground. Other facilities affected to a 
similar degree are the USFS station at Turntable Cove, the Shasta Caverns Tour 
facilities on the east and west shores, Bailey Cove trail, and several of the cabins 
within the recreation residence tract on the east shore at Campbell Creek. 

On the Squaw Creek Arm, one private cabin within the Didallis recreation 
residence tract would be affected. All but one of the public and commercial 
recreation facilities on the Pit Arm would be subject to major effects under CP2–
both boat ramps, all four marinas, one of the two campgrounds, and both boat-in 
campgrounds. 

Although they are not included in the table because of a lack of permanent 
infrastructure, shoreline camping areas at Beehive Point (Sacramento Arm), 
Gregory Beach (Sacramento Arm), Lower Salt Creek (Sacramento Arm), Jones 
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Valley Inlet (Pit Arm), and Mariner’s Point (Pit Arm) would also be subject to 
substantial effects with the inundation of access roads and use areas. 

Thus, the most prominent direct effects on recreation facilities and public access 
at Shasta Lake and in the vicinity under CP2 would be the major effects on five of 
six boat ramps, seven of nine marinas, four of six resorts, eight of 15 family and 
group campgrounds, all four boat-in campgrounds, and three of four day-use 
areas. Other facilities subject to major effects are USFS stations on the 
Sacramento and McCloud arms; trails and trailheads on the Sacramento, 
McCloud, and Pit arms (most located at day-use areas or boat ramps addressed 
above); the Shasta Caverns ferry landing; and several private cabins located 
within recreation residence tracts on the Sacramento, McCloud, and Squaw arms. 
Table 18-7 summarizes the number of recreation facilities of specific types 
substantially affected. 

Table 18-7. Summary of Shasta Lake Recreation Facilities Substantially Affected 
by CP2 

Type of Facility Number of Facilities Affected 
Boat ramp 5 

Marina 7 
Resort 4 

Campground (family and group) 8 
Day-use area 3 

Boat-in campground 4 
USFS operations 2 

Trailhead/trail 2/7 
Recreation residence tract 3 

Commercial tour 1 
 

Source: Reclamation 2003 

Key: 
CP = Comprehensive Plan 
USFS = U.S. Department of the Interior, Forest Service 

Somewhat lesser effects would occur at several campgrounds and one marina. 
Minor effects would occur at additional facilities of several types. 

Figure 18-4 depicts the total number of inventoried Shasta Lake recreation facility 
items, at all recreation facilities combined, that would be affected by inundation 
under CP2. A total of 122 facility and infrastructure elements would be affected, 
with more than three-fourths of those being buildings and segments of paved 
roads. A lesser number of unpaved road segments, paved and unpaved areas 
(usually parking areas), tanks, and miscellaneous objects would also be affected. 
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Source: Reclamation 2003 
Figure 18-4. Number of Recreation Facility Infrastructure Items Affected by a 12.5-
Foot Dam Raise Under CP2 

As described in Chapter 2, “Alternatives,” Section 2.3.8, “Comprehensive Plan 
Construction Activities,” affected recreation facilities would be relocated as part 
of the construction activities for all action alternatives. This could include 
relocation of affected portions of facilities within existing use areas, in adjacent 
undeveloped areas, or at new sites in the general vicinity of the lake. Because of 
the possible consolidation of facilities, the total number of facilities of specific 
types may be reduced. However, all affected recreation capacity would be 
replaced. Replacement facilities would be of equivalent overall capacity and 
quality to affected facilities and would provide comparable shoreline access, 
where applicable. With the relocation of affected facilities, this impact would be 
less than significant. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact Rec-2 (CP2): Temporary Construction-Related Disruption of Recreation 
Access and Activities at and near Shasta Dam   Construction activity that would 
be necessary to raise Shasta Dam and complete related modifications would 
prevent recreation visitors from crossing the dam, and thus could affect other 
recreation activities in the area. These effects are expected only during the 
construction period. However, this impact would be potentially significant. 

This impact would be similar to Impact Rec-2 (CP1). If the increased dam-raise 
height relative to CP1 (12.5 feet versus 6.5 feet under CP1) would substantially 
lengthen the period during which construction would occur or would otherwise 
increase construction-related disruption in the dam area, the effects described 
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under CP1 could be increased. This impact would be potentially significant. 
Mitigation for this impact is proposed in Section 18.3.5, “Mitigation Measures.” 

Impact Rec-3 (CP2): Effects on Boating and Other Recreation Use and 
Enjoyment of Shasta Lake as a Result of Changes in the Annual Drawdown of the 
Reservoir   An increase in the magnitude or rate or changes in the timing of the 
annual summer and fall drawdown of Shasta Lake could adversely affect boating 
enjoyment and safety on the reservoir. Conversely, a reduced or slower drawdown 
could have beneficial effects. However, under CP2, reservoir operations would be 
similar to existing operations, exception during dry and critical water years. Little 
change would occur in the annual magnitude, rate, or timing of reservoir 
drawdown associated with any water year type. Therefore, this impact would be 
less than significant. 

This impact would be similar to Impact Rec-3 (CP1) and would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-4 (CP2): Increased Hazards to Boaters and Other Recreationists at 
Shasta Lake from Standing Timber and Stumps Remaining in Untreated Areas of 
the Inundation Zone   At full pool, the increased pool elevation would result in 
approximately 1,167 acres of newly inundated area where the existing trees and 
other vegetation would not be removed. Anglers would generally benefit from the 
associated enhancement of fish habitat; however, the standing trees and stumps 
that would remain in these areas would increase the number of areas and total 
area where this type of hazard to boaters and other recreation visitors would exist. 
Therefore, this impact would be significant. 

Approximately 1,167 acres (67 percent) of the 1,750 acres of newly inundated 
area that would result from the 12.5-foot dam raise at full pool would receive no 
vegetation treatment (no vegetation removed), to maximize the habitat benefits of 
inundated and residual vegetation. In general, this impact would be similar to 
Impact Rec-4 (CP1), although the total area of potential hazard from remaining 
trees and stumps would be greater under CP2. Because the untreated areas of the 
new inundation zone would represent an increased hazard to boaters and 
potentially other types of recreationists, this impact would be significant. 
Mitigation for this impact is proposed in Section 18.3.5, “Mitigation Measures.” 

Upper Sacramento River (Shasta Dam to Red Bluff) 
Impact Rec-5 (CP2): Seasonal Inundation of Portions of Recreation Facilities or 
Informal River Access Sites as a Result of Increased River Flows   Within the 
upper Sacramento River portion of the primary study area, increased mean 
monthly river flows associated with project implementation and operation could 
inundate recreation facilities or portions of recreation facilities, such as boat 
launch ramps and unimproved riverbank sites used for boat launching and other 
activities. In general, the flow increases that would occur in some years would be 
expected to be small (averaging 14 percent or less for any month in all water year 
types); likewise, only a small additional area would be inundated relative to the 
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area inundated under existing conditions and the No-Action Alternative. As a 
result, the adverse effects are unlikely to be substantial. This impact would be less 
than significant. 

This impact would be similar to but slightly greater than Impact Rec-5 (CP1), 
because the alteration of the flow regime of the Sacramento River would be more 
substantial under CP2 than under CP1. This impact would be less than significant. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-6 (CP2): Increased Difficulty for Boaters in Using the Sacramento 
River as a Result of Increased River Flows   Increased mean monthly flows 
within the primary study area, particularly during summer and fall when boating 
activity is most likely, could result in more difficult conditions for boat launching 
and boating on the Sacramento River. Depending on the time of year and base 
river flows, increased flow may also have beneficial effects. Because the 
magnitude of flow increases associated with CP2 would be small (averaging less 
than 14 percent for any month or water year type), adverse effects on boaters 
within the primary study area are unlikely. This impact would be less than 
significant. 

This impact would be similar to but slightly greater than Impact Rec-6 (CP1), 
because the alteration of the flow regime of the Sacramento River would be more 
substantial under CP2 than under CP1. This impact would be less than significant. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-7 (CP2): Increased Difficulty for Swimmers and Waders in Using the 
Sacramento River as a Result of Increased River Flows   Increased mean monthly 
flows within the upper Sacramento River, particularly during summer when 
swimming activity is most likely and during fall and winter nonpeak-flow periods 
when wade angling activity is most likely, could result in more difficult 
swimming and wading conditions. Increased flows can make swimming and 
wading more challenging and potentially more hazardous. The magnitude of flow 
increases associated with CP2 would be small (averaging less than 14 percent for 
any month and water year type), and the timing of the increases would be such 
that adverse effects on angling waders within the primary study area are unlikely. 
Swimming is not a common activity on the main channel of the river because of 
cold-water temperatures. As a result, this impact would be less than significant. 

This impact would be similar to but slightly greater than Impact Rec-7 (CP1), 
because the alteration of the flow regime of the Sacramento River would be more 
substantial under CP2 than under CP1. This impact would be less than significant. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-8 (CP2): Increased Usability of the Sacramento River for Boating 
and Water-Contact Recreation as a Result of Decreased River Flows   Decreased 
mean monthly flows within the primary study area, particularly during summer 
when boating and swimming activity is most likely and during fall and winter 
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low-flow periods when wade angling activity is most likely, could result in 
enhanced boating, swimming, and wading conditions. Decreased flows during 
normally high-flow periods can make boating less challenging and potentially less 
hazardous. The magnitude of flow decreases associated with CP2 would be small 
(averaging less than 10 percent for any month or water year type), and the timing 
of the decreases (fall and winter months) would be such that effects on boaters, 
swimmers, and waders within the primary study area are unlikely. As a result, this 
impact would be less than significant. 

This impact would be similar to but slightly greater than Impact Rec-8 (CP1), 
because the alteration of the flow regime of the Sacramento River would be more 
substantial under CP2 than under CP1. This impact would be less than significant. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-9 (CP2): Enhanced Angling Opportunities in the Upper Sacramento 
River as a Result of Improved Flows and Reduced Water Temperatures   Project 
operation would result in improved flow and water temperature conditions in the 
upper Sacramento River, which would benefit Chinook salmon populations. This 
would result in enhanced populations of these game fish in the river, which would 
provide enhanced sport angling opportunities. This impact would be beneficial. 

This impact would be similar to Impact Rec-9 (CP1) and would be beneficial. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-10 (CP2): Disruption of Sacramento River Boating and Access 
Resulting from the Gravel Augmentation Program   The proposed gravel 
augmentation program would not be implemented under CP2. Therefore, no 
impact would occur. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact Rec-11 (CP2): Changes in Usability of Reading Island Fishing Access 
Boat Ramp and Enhanced Recreation at Upper Sacramento River Restoration 
Sites   The proposed restoration of flow through various sites along the upper 
Sacramento River, rehabilitation of the Reading Island boat ramp for use by 
motorized boats, and construction of a handicap fishing access area would not be 
implemented under CP2. Therefore, no impact would occur. Mitigation for this 
impact is not needed, and thus not proposed. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Impact Rec-12 (CP2): Seasonal Inundation of Portions of River Recreation 
Facilities or Informal River Access Sites on the Lower Sacramento River and 
Rivers Below CVP and SWP Reservoirs as a Result of Increased River Flows   
Within the extended study area, if increased mean monthly river flows were to 
occur in some months of some years as a result of project implementation and 
operation under CP2, the increased flows could inundate recreation facilities or 
portions of recreation facilities, such as boat launch ramps and unimproved 
riverbank sites used for boat launching and other activities. However, even with 
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the increases, flows on the Sacramento, Feather, and American rivers would 
remain moderate and well below normal winter and spring high flows. As a result, 
adverse effects on river facilities or informal use areas within the extended study 
area are unlikely. This impact would be less than significant. 

This impact would be similar to but slightly greater than Impact Rec-12 (CP1), 
because the alteration of flow regimes of the lower Sacramento River and rivers 
below CVP and SWP reservoirs would be more substantial under CP2 than under 
CP1. This impact would be less than significant. Mitigation for this impact is not 
needed, and thus not proposed. 

Impact Rec-13 (CP2): Increased Difficulty for Boaters in Using the Lower 
Sacramento River and Rivers Below CVP and SWP Reservoirs as a Result of 
Increased River Flows   Increased mean monthly flows within the extended study 
area, particularly during summer and fall when boating activity is most likely, 
could result in more difficult conditions for boat launching and boating on the 
Sacramento River and other rivers affected by the project. Depending on the time 
of year and base river flows, increased flow may also have beneficial effects on 
boating by reducing shallow bars and riffles, thus improving navigability. 
However, the timing and flow conditions under which the flow increases are 
likely to occur on the Sacramento, Feather, and American rivers under CP2, and 
the continuation of moderate flows even with the increase, suggest that adverse 
effects on boaters within the extended study area are unlikely. This impact would 
be less than significant. 

Hydrologic changes in more distant areas of the CVP/SWP service areas resulting 
from CP2 cannot be accurately predicted but would be small. Such slight changes 
occur on a dynamic and daily basis under existing conditions as water is moved 
throughout California. Other CVP and SWP reservoir elevations, canal flows, and 
flows below the reservoirs could be modified slightly, but any resulting impacts 
on recreation would be negligible and speculative. 

This impact would be similar to but slightly greater than Impact Rec-13 (CP1), 
because the alteration of flow regimes of the lower Sacramento River and rivers 
below CVP and SWP reservoirs would be more substantial under CP2 than under 
CP1. This impact would be less than significant. Mitigation for this impact is not 
needed, and thus not proposed. 

Impact Rec-14 (CP2): Increased Difficulty for Swimmers and Waders in Using 
the Sacramento River and Rivers Below CVP and SWP Reservoirs as a Result of 
Increased River Flows   Increased mean monthly river flows within the extended 
study area during some months of some years, particularly during summer when 
swimming activity is most likely and nonpeak-flow periods when wade angling 
activity is most likely, could result in more difficult swimming and wading 
conditions. These activities could become more hazardous and thus less attractive 
to river users. However, given the timing of the likely flow increases under CP2, 
the flow conditions under which such increases would occur, and the continuation 
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of moderate flows even with the increase, adverse effects on swimmers and 
waders within the extended study area are unlikely. This impact would be less 
than significant for CP2. 

This impact would be similar to but slightly greater than Impact Rec-14 (CP1), 
because the alteration of flow regimes of the lower Sacramento River and rivers 
below CVP and SWP reservoirs would be more substantial under CP2 than under 
CP1. This impact would be less than significant. Mitigation for this impact is not 
needed, and thus not proposed. 

Impact Rec-15 (CP2): Increased Difficulty for Boaters and Anglers in Using the 
Sacramento River and Rivers Below CVP and SWP Reservoirs as a Result of 
Decreased River Flows   Decreased mean monthly flows below CVP and SWP 
reservoirs during fall and winter low-flow periods when wade angling activity is 
most common, and during summer and fall when boating and river floating is 
popular in some areas, could have adverse effects if reduced flows were to reduce 
fishing success or boating navigability. Given the modest flow decreases in the 
Sacramento River associated with CP2 and the timing of the changes, effects on 
these recreation uses of the Sacramento River within the extended study area are 
unlikely. However, given the magnitude and timing of the largest flow decreases 
during some years on the Feather and American rivers below CVP and SWP 
reservoirs in the extended study area, adverse effects may occur. This impact 
would be potentially significant. 

This impact would be similar to but slightly greater than Impact Rec-15 (CP1), 
because the alteration of flow regimes of the lower Sacramento River and rivers 
below CVP and SWP reservoirs would be more substantial under CP2 than under 
CP1. This impact would be potentially significant. Mitigation for this impact is 
proposed in Section 18.3.5, “Mitigation Measures.” 

CP3 – 18.5-Foot Dam Raise, Agricultural Water Supply Reliability and 
Anadromous Fish Survival 
Like each of the alternatives discussed above, CP3 would alter storage and 
operations at Shasta Lake, thus changing the full pool elevation at Shasta Lake, 
and the seasonal pool elevations and the flow regime in the Sacramento River and 
potentially several other reservoirs and downstream waterways. In turn, these 
alterations to reservoir pool elevations and river flows could affect the usability of 
some types of recreation facilities on the lake and downstream waterways, 
particularly marinas, boat ramps, and nearshore campgrounds and day-use areas. 
These alterations could also affect the ability of recreationists to use the reservoirs 
and waterways for boating, camping, fishing, and similar activities. 

The full pool elevation of Shasta Lake would increase by 20.5 feet and the pool 
elevation would average as much as 18 to 24 feet higher than under existing 
(2005) and No-Action (2030) conditions at various times of the year. The greatest 
change would occur during the wettest years. Raising the dam by 18.5 feet would 
increase the surface area of the reservoir at full pool by about 2,570 acres (9 
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percent). The width of the water body would not increase substantially in most 
areas, and much of the increase would occur during spring rather than during the 
high-traffic summer boating period. 

In general, the proposed changes in flow and river stage on the upper Sacramento 
River associated with CP3 are more substantial than the changes associated with 
CP1 and CP2. However, these changes are still within a few percentage points of 
the changes associated with CP1 and CP2, as outlined above. 

Reservoir- and river-based recreation facilities and activities in the primary and 
extended study areas downstream from Shasta Lake are similar; thus, potential 
reservoir and river recreation impacts would be similar. However, changes to the 
flow regime affecting reservoirs and rivers in the extended study area would be 
increasingly attenuated by flows from tributary waterways and other water 
sources and diversions that are unaffected by the project, reducing the level of 
impacts. 

Shasta Lake and Vicinity 
Impact Rec-1 (CP3): Seasonal Inundation of Shasta Lake Recreation Facilities or 
Portions of Recreation Facilities and Public Access at Pool Elevations Above the 
Current Full Pool Elevation   The 20.5-foot increase in full pool elevation 
associated with an 18.5-foot dam raise would cause seasonal inundation of 
recreation facilities or portions of facilities at Shasta Lake, such as boat launch 
ramps, campgrounds, marinas, and day-use areas. In many years, the reservoir 
would fill to an elevation greater than the current full pool elevation of 1,067 feet; 
in some years, it would fill to the new full pool elevation of 1,087.5 feet. In each 
case, portions of existing recreation facilities on the shoreline would be inundated, 
resulting in substantial effects. However, the affected recreation facilities would 
be relocated during construction and before inundation. The replacement facilities 
would be of equivalent overall capacity and quality to the affected facilities; 
would provide comparable shoreline access, where applicable; and would comply 
with ADA and ABA guidelines. Therefore, this impact would be less than 
significant. 

Within each of the three arms of Shasta Lake with recreation development, effects 
of implementing CP3 on individual recreation facilities would vary. These effects 
would range from no effect to effects on several of the facilities’ inventoried and 
mapped features (e.g., roads, parking, and restrooms or other buildings) and on 
features not specifically inventoried (e.g., campsites and picnic sites). Table 18-8 
shows the anticipated effects of CP3 on inventoried and mapped (developed) 
recreation facilities. 
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Table 18-8. Effects of CP3 on Developed Recreation Facilities at Shasta Lake 

Facility Name Explanation of Effects on Facility at Full Pool 
Elevation 

Sacramento Arm  

Boat Ramps  

1. Antlers Public Boat Ramp 
Boat ramp entirely affected; courtesy dock and rail would also 
be affected; restroom may be affected; parking lot is primarily 
unaffected  

2. Centimudi Public Boat 
Ramp 

Boat ramp and lower parking entirely affected, part of access 
road to ramp and lower parking affected 

Campgrounds  

1. Antlers Campground Amphitheater may be affected; shoreline erosion may threaten 
portions of site 

2. Gregory Creek 
Campground 

Two restrooms, lower half of campground road, and associated 
campsites affected 

3. Lakeshore East 
Campground 

One restroom and majority of campground road and campsites 
affected; access substantially affected 

4. Nelson Point Campground Most of campground road and several campsites affected  

5. Oak Grove Campground All features are above full pool elevation; access road affected 

Boat-in Campgrounds  
1. Gooseneck Cove Boat-in 
Campground Most shoreline campsites likely affected 

Day-Use Areas  

1. Fisherman’s Point Day 
Use Area 

Parking and restroom unaffected but most picnic sites affected; 
also loss of access to shoreline trail 

2. Salt Creek Swim Area 
(nonoperational) Two restrooms, bathhouse, and paved pathways affected 

Marinas  

1. Antlers Resort and Marina Generator/pumphouse building and boat ramp/dock access 
road affected 

2. Digger Bay Marina One building affected; lower portion of marina access 
road/ramp affected, but appears to remain usable  

3. Shasta Marina Resort Three buildings (office, equipment shed, residence) affected; 
most parking and access roads affected  

4. Sugarloaf Resort and 
Marina 

Electrical service building and associated structures affected, 
boat ramp and unpaved parking areas partially affected  
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Table 18-8. Effects of CP3 on Developed Recreation Facilities at Shasta Lake 
(contd.) 

Facility Name Explanation of Effects on Facility at Full Pool 
Elevation 

Resorts (Nonmarina)  

1. Lakeshore Inn and RV 
Park 

Shoreline campsites and walkway, storage building, cabin, 
covered patio area affected; underground septic system may be 
affected; access substantially affected 

2. Lakeshore Villa RV Park No effect–entire facility is above full pool elevation 

3. Salt Creek Resort and RV 
Park 

Resort unaffected; old road bed used as boat ramp (outside 
resort) affected 

4. Shasta Lake RV Resort Resort office affected; access substantially affected 

5. Sugarloaf Cottages Resort Seven cottages and large portion of unpaved cabin and 
shoreline access roads affected  

6. Tsasdi Resort Five cabins and entrance and exit roads connecting to 
Lakeshore Drive affected  

Trails1  

1. Dry Fork Creek Trail  Trailhead and portion of trail along shoreline affected  

2. Fisherman’s Point Trail Portion of trail along shoreline affected 

Other Facilities  

1. USFS Lakeshore Fire 
Station Five buildings and entrance road affected (entire facility) 

2. Salt Creek Recreation 
Residence Tract cabins At least one cabin affected; possibly others also affected 

McCloud Arm  

Boat Ramps  

1. Bailey Cove Boat Ramp 
and Day Use Area 

Boat ramp, parking area, day-use area, and access road 
entirely affected 

2. Hirz Bay Public Boat 
Ramp Boat ramp and lower parking area, restroom entirely affected 

Campgrounds  

1. Bailey Cove Campground Access road from ramp/day-use area affected 

2. Dekkas Rock 
Campground Loop road and associated portion of group camp affected 

3. Ellery Creek Campground Most of loop road and associated campsites affected 

4. Hirz Bay Campgrounds No effect entire facility is above full pool elevation 

5. Kamloop Camp (private 
organization) One building affected 

6. McCloud Bridge 
Campground 

Entire facility–two restrooms, camp loop road, and associated 
campsites–affected  
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Table 18-8. Effects of CP3 on Developed Recreation Facilities at Shasta Lake 
(contd.) 

Facility Name Explanation of Effects on Facility at Full Pool 
Elevation 

7. Moore Creek Campground Lower portion of loop road and shoreline campsites appear to 
be affected 

8. Pine Point Campground Possible that some shoreline campsites affected 

Boat-in Campgrounds  
1. Greens Creek Boat-in 
Campground Most shoreline campsites likely affected 

Day-Use Areas  

1. Dekkas Rock Day Use 
Area Loop road and associated picnic sites and parking affected 

2. McCloud Bridge Day Use 
Area Entire facility, including picnic sites and restroom, affected 

Marinas  

1. Holiday Harbor Marina Entire facility, including three buildings, boat ramp, and tank 
affected; most parking, RV park, and road to RV park affected 

Trails1  

Bailey Cove Trail Portion of trail along shoreline affected 

Hirz Bay Trail Portion of trail along shoreline affected 

Samwel Cave Nature Trail Portion of trail along shoreline affected 

Other Facilities  

1. Bollibokka Club 
Facility appears to be unaffected; McCloud Arm would extend 
near one building and one miscellaneous object, which may be 
affected  

2. Campbell Creek 
Recreation Residence 
Tract cabins  

At least eight cabins affected; possibly others also affected 

3. Shasta Caverns ferry 
landing 

Most of east and west side landings affected; two buildings at 
east landing, and access roads serving east and west shore 
landings also affected 

4. USFS Station (Turntable 
Bay) Entire facility, including four buildings and access road, affected  

Squaw Arm  

Other Facilities  

1. Didallis Recreation 
Residence Tract cabins  At least one cabin affected; possibly others also affected 
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Table 18-8. Effects of CP3 on Developed Recreation Facilities at Shasta Lake 
(contd.) 

Facility Name Explanation of Effects on Facility at Full Pool 
Elevation 

Pit Arm  

Boat Ramps  

1. Jones Valley Public Boat 
Ramp 

Boat ramp and turnaround area at top of ramp entirely affected, 
access road to parking lot partially affected 

2. Packers Bay Public Boat 
Ramp 

Boat ramp and restroom, information shelter, and pump house 
buildings affected; large portion of parking affected  

Campgrounds  

1. Lower Jones Valley 
Campground  

ne restroom building, trail footbridge, and large portion of camp 
loop road and associated campsites affected 

2. Upper Jones Valley 
Campground  No effect–entire facility is above full pool elevation 

3. Mariners Point 
Campground  Some shoreline campsites likely affected  

Boat-in Campgrounds  
1. Ski Island Boat-in 

Campground Most shoreline campsites likely affected 

2. Arbuckle Flat Boat-in 
Campground Most shoreline campsites likely affected 

Marinas  

1. Bridge Bay Resort and 
Marina 

Nearly entire facility–eight buildings, boat ramp, parking lots, 
and access roads–affected 

2. Jones Valley Resort Most of facility–five buildings, parking area, ramp, and shoreline 
access roads – affected 

3. Packers Bay Marina Access road from public ramp and marina ramp affected 

4. Silverthorn Resort Most of facility–resort office and restaurant building, parking, 
ramp, and shoreline access road – affected 

Trails1  

1. Clikapudi Trail Trailhead and portion of trail along shoreline affected 

2. Packers Bay Trails Portion of trails (3 out of 4 trails) along shoreline affected 

Other Facilities  
1. Silverthorn Recreation 
Residence Tract cabins No effect–entire facility is above full pool elevation 

 

Source: Reclamation 2003 

Note: 
1  For some trails, trailheads are integrated into other recreation facilities. Alternative effects identified for 
standalone trailheads only. 

 

Key: 
CP = Comprehensive Plan 

RV = recreational vehicle 
USFS = U.S. Department of Agriculture, Forest 
Service 
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Under CP3, nearly all of the public and commercial recreation facilities on the 
Sacramento Arm would be subject to effects on several features or a substantial 
portion of the facility’s use area. Both boat ramps, three of the five campgrounds, 
two of the four marinas, four of the six nonmarina resorts, one boat-in 
campground, and the one operational day-use area would all be subject to these 
major effects. The USFS Lakeshore Fire Station and the Dry Fork Creek trail and 
trailhead, Fisherman’s Point trail, and at least one private cabin in the Salt Creek 
recreation residence tract would also be subject to major effects. Salt Creek Swim 
Area would also be subject to major effects, which is currently not operational but 
is used occasionally for overflow camping and as a base camp for firefighting 
crews. One marina would be subject to lesser but still substantial effects, and 
several of the remaining facilities would be subject to minor effects. 

On the McCloud Arm, both public boat ramps, both day-use areas, the one 
marina, five of eight campgrounds, and the one boat-in campground would be 
subject to major effects. Other facilities that would experience major effects are 
the USFS station at Turntable Cove, the Shasta Caverns Tour facilities on the east 
and west shores, Bailey Cove trail, and at least eight cabins on the east shore 
within the Campbell Creek recreation residence tract. 

On the Squaw Creek Arm, one cabin within the Didallis recreation residence tract 
would be affected. Anticipated effects on recreation facilities on the Pit Arm 
under CP3 are similar to those that would occur under CP2. All but one of the 
public and commercial recreation facilities–both boat ramps, all four marinas, one 
of the two campgrounds, and both boat-in campground–would be subject to major 
effects. 

Shoreline camping areas at Beehive Point (Sacramento Arm), Gregory Beach 
(Sacramento Arm), Lower Salt Creek (Sacramento Arm), Jones Valley Inlet (Pit 
Arm), and Mariner’s Point (Pit Arm) would also be subject to substantial effects, 
with the unpaved access roads and use areas mostly inundated. 

The most prominent direct effects on recreation facilities and public access at 
Shasta Lake and in the vicinity under CP3 would be the major effects on all six 
boat ramps, eight of nine marinas, four of six nonmarina resorts, nine of 15 family 
and group campgrounds, all four boat-in campgrounds, and all four day-use areas. 
Other facilities subject to major effects are USFS stations on the Sacramento and 
McCloud arms; trails and trailheads on the Sacramento, McCloud, and Pit arms 
(most located at day-use areas or boat ramps addressed above); the Shasta 
Caverns ferry landing; and several private cabins located within recreation 
residence tracts on the Sacramento, McCloud, and Squaw arms. Many of these 
facilities would be entirely or nearly inundated at the new full pool elevation 
associated with CP3. Table 18-9 summarizes the number of recreation facilities of 
specific types affected. 
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Table 18-9. Tally of Shasta Lake Recreation Facilities Substantially Affected by CP3 
Type of Facility Number of Facilities Affected 

Boat ramp 6 
Marina 8 
Resort 4 

Campground (family and group) 8 
Private campground 1 

Day-use area 4 
Boat-in campground 4 

USFS operations 2 
Trailhead/trail 2/7 

Recreation residence tract 3 
Commercial tour 1 

 

Source: Reclamation 2003 

Key: 
CP = Comprehensive Plan 
USFS = U.S. Department of Agriculture, Forest Service 

Somewhat lesser but still considerable effects would occur at one campground 
and one marina, while relatively minor effects would occur at additional facilities 
of several types. 

Figure 18-5 depicts the total number of inventoried Shasta Lake recreation facility 
items, at all recreation facilities combined, that would be affected by inundation 
under CP3. A total of 163 facility and infrastructure elements would be affected, 
with more than three-fourths of those being buildings and segments of paved 
roads. A lesser number of unpaved road segments, paved and unpaved areas 
(usually parking areas), tanks, and miscellaneous objects would also be affected. 
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Source: Reclamation 2003 
Figure 18-5. Number of Recreation Facility Infrastructure Items Affected by an 18.5-
Foot Dam Raise Under CP3 

As described in Chapter 2, “Alternatives,” Section 2.3.8, “Comprehensive Plan 
Construction Activities,” affected recreation facilities would be relocated as part 
of the construction activities for all action alternatives. This could include 
relocation of affected portions of facilities within existing use areas, in adjacent 
undeveloped areas, or at new sites in the general vicinity of the lake. Because of 
the possible consolidation of facilities, the total number of facilities of specific 
types may be reduced. However, all affected recreation capacity would be 
replaced. Replacement facilities would be of equivalent overall capacity and 
quality to affected facilities and would provide comparable shoreline access, 
where applicable. With the relocation of affected facilities, this impact would be 
less than significant. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact Rec-2 (CP3): Temporary Construction-Related Disruption of Recreation 
Access and Activities at and near Shasta Dam   Construction activity that would 
be necessary to raise Shasta Dam and complete related modifications would 
prevent recreation visitors from crossing the dam, and thus could affect other 
recreation activities in the area. These effects are expected only during the 
construction period. However, this impact would be potentially significant. 

This impact would be similar to Impact Rec-2 (CP1). If the increased dam raise 
height relative to CP1 (18.5 feet versus 6.5 feet under CP1) would substantially 
lengthen the period during which construction would occur or would otherwise 
increase construction-related disruption in the dam area, the effects described 
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under CP1 could be increased. This impact would be potentially significant. 
Mitigation for this impact is proposed in Section 18.3.5, “Mitigation Measures.” 

Impact Rec-3 (CP3): Effects on Boating and Other Recreation Use and 
Enjoyment of Shasta Lake as a Result of Changes in the Annual Drawdown of the 
Reservoir   An increase in the magnitude or rate or changes in the timing of the 
annual summer and fall drawdown of Shasta Lake could adversely affect boating 
enjoyment and safety on the reservoir. Conversely, a reduced or slower drawdown 
could have beneficial effects. However, under CP3, reservoir operations would be 
similar to existing operations. Little change would occur in the annual magnitude, 
rate, or timing of reservoir drawdown. Therefore, this impact would be less than 
significant. 

This impact would be similar to Impact Rec-3 (CP1) and would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-4 (CP3): Increased Hazards to Boaters and Other Recreationists at 
Shasta Lake from Standing Timber and Stumps Remaining in Untreated Areas of 
the Inundation Zone   At full pool, the increased pool elevation would result in 
approximately 1,738 acres of newly inundated area where the existing trees and 
other vegetation would not be removed. Anglers would generally benefit from the 
associated enhancement of fish habitat; however, the standing trees and stumps 
that would remain in these areas would increase the number of areas and total 
area where this type of hazard to boaters and other types of recreation visitors 
would exist. Therefore, this impact would be significant. 

Approximately 1,738 acres (68 percent) of the 2,570 acres of newly inundated 
area that would result from the 18.5-foot dam raise at full pool would receive no 
vegetation treatment (no vegetation removed), to maximize the habitat benefits of 
inundated and residual vegetation. In general, this impact would be similar to 
Impacts Rec-4 (CP1) and Rec-4 (CP2), although the total area of potential hazard 
resulting from remaining trees and stumps would be greater under CP3 than under 
CP1 or CP2. Because the untreated areas of the new inundation zone would 
represent an increased hazard to boaters and potentially other types of 
recreationists, this impact would be significant. Mitigation for this impact is 
proposed in Section 18.3.5, “Mitigation Measures.” 

Upper Sacramento River (Shasta Dam to Red Bluff) 
Impact Rec-5 (CP3): Seasonal Inundation of Portions of Recreation Facilities or 
Informal River Access Sites as a Result of Increased River Flows   Within the 
upper Sacramento River portion of the primary study area, increased mean 
monthly river flows associated with project implementation and operation could 
inundate recreation facilities or portions of recreation facilities, such as boat 
launch ramps and unimproved riverbank sites used for boat launching and other 
activities. In general, the flow increases that would occur in some years would be 
expected to be small (averaging 15 percent or less for any month in all water year 
types); likewise, only a small additional area would be inundated relative to the 
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area inundated under existing conditions or the No-Action Alternative. As a 
result, the adverse effects are unlikely to be substantial. This impact would be less 
than significant. 

This impact would be similar to but greater than Impacts Rec-5 (CP1) and Rec-5 
(CP2), because the alteration of flow regimes of the lower Sacramento River and 
rivers below CVP and SWP reservoirs would be greater under CP3 than under 
CP1 or CP2. This impact would be less than significant. Mitigation for this impact 
is not needed, and thus not proposed. 

Impact Rec-6 (CP3): Increased Difficulty for Boaters in Using the Sacramento 
River as a Result of Increased River Flows   Increased mean monthly flows 
within the primary study area, particularly during summer and fall when boating 
activity is most likely, could result in more difficult conditions for boat launching 
and boating on the Sacramento River. Depending on the time of year and base 
river flows, increased flow may also have beneficial effects. Because the 
magnitude of flow increases associated with CP3 would be small (averaging less 
than 15 percent for any month or water year type), adverse effects on boaters 
within the primary study area are unlikely. This impact would be less than 
significant. 

This impact would be similar to but greater than Impacts Rec-6 (CP1) and Rec-6 
(CP2), because the alteration of flow regimes of the lower Sacramento River and 
rivers below CVP and SWP reservoirs would be greater under CP3 than under 
CP1 or CP2. This impact would be less than significant. Mitigation for this impact 
is not needed, and thus not proposed. 

Impact Rec-7 (CP3): Increased Difficulty for Swimmers and Waders in Using the 
Sacramento River as a Result of Increased River Flows   Increased mean monthly 
flows within the upper Sacramento River, particularly during summer when 
swimming activity is most likely and during fall and winter nonpeak-flow periods 
when wade angling activity is most likely, could result in more difficult 
swimming and wading conditions. Increased flows can make swimming and 
wading more challenging and potentially more hazardous. The magnitude of flow 
increases associated with CP3 would be small (averaging less than 15 percent for 
any month or water year type), and the timing of the increases would be such that 
adverse effects on angling waders within the primary study area are unlikely. 
Swimming is not a common activity on the main channel of the river because of 
cold-water temperatures. As a result, this impact would be less than significant. 

This impact would be similar to but greater than Impacts Rec-7 (CP1) and Rec-7 
(CP2), because the alteration of flow regimes of the lower Sacramento River and 
rivers below CVP and SWP reservoirs would be greater under CP3 than under 
CP1 or CP2. This impact would be less than significant. Mitigation for this impact 
is not needed, and thus not proposed. 
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Impact Rec-8 (CP3): Increased Usability of the Sacramento River for Boating 
and Water-Contact Recreation as a Result of Decreased River Flows   Decreased 
mean monthly flows within the primary study area, particularly during summer 
when boating and swimming activity is most likely and during fall and winter 
low-flow periods when wade angling activity is most likely, could result in 
enhanced boating, swimming, and wading conditions. Decreased flows during 
normally high-flow periods can make boating less challenging and potentially less 
hazardous. The magnitude of flow decreases associated with CP3 would be small 
(averaging less than 12 percent for any month or water year type), and the timing 
of the decreases (fall and winter months) would be such that effects on boaters, 
swimmers, and waders within the primary study area are unlikely. As a result, this 
impact would be less than significant. 

This impact would be similar to but greater than Impacts Rec-8 (CP1) and Rec-8 
(CP2), because the alteration of flow regimes of the lower Sacramento River and 
rivers below CVP and SWP reservoirs would be greater under CP3 than under 
CP1 or CP2. This impact would be less than significant. Mitigation for this impact 
is not needed, and thus not proposed. 

Impact Rec-9 (CP3): Enhanced Angling Opportunities in the Upper Sacramento 
River as a Result of Improved Flows and Reduced Water Temperatures   Project 
operation would result in improved flow and water temperature conditions in the 
upper Sacramento River, which would benefit Chinook salmon populations. This 
would result in enhanced populations of these game fish in the river, which would 
provide enhanced sport angling opportunities. This impact would be beneficial. 

This impact would be similar to Impact Rec-9 (CP1) and would be beneficial. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-10 (CP3): Disruption of Sacramento River Boating and Access 
Resulting from the Gravel Augmentation Program   The proposed gravel 
augmentation program would not be implemented under CP3. Therefore, no 
impact would occur. Mitigation for this impact is not needed, and thus not 
proposed. 

 Impact Rec-11 (CP3): Changes in Usability of Reading Island Fishing Access 
Boat Ramp and Enhanced Recreation at Upper Sacramento River Restoration 
Sites   The proposed restoration of flow through various sites along the upper 
Sacramento River, rehabilitation of the Reading Island boat ramp for use by 
motorized boats, and construction of a handicap fishing access area would not be 
implemented under CP3. Therefore, no impact would occur. Mitigation for this 
impact is not needed, and thus not proposed. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Impact Rec-12 (CP3): Seasonal Inundation of Portions of River Recreation 
Facilities or Informal River Access Sites on the Lower Sacramento River and 
Rivers Below CVP and SWP Reservoirs as a Result of Increased River Flows   
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Within the extended study area, if increased mean monthly river flows were to 
occur in some months of some years as a result of project implementation and 
operation under CP3, the increased flows could inundate recreation facilities or 
portions of recreation facilities, such as boat launch ramps and unimproved 
riverbank sites used for boat launching and other activities. However, even with 
the increases, flows on the Sacramento and Feather rivers would remain moderate 
and well below normal winter and spring high flows. As a result, adverse effects 
on river facilities or informal use areas within the extended study area are 
unlikely. This impact would be less than significant. 

This impact would be similar to but greater than Impacts Rec-12 (CP1) and Rec-
12 (CP2), because the alteration of flow regimes of the lower Sacramento River 
and rivers below CVP and SWP reservoirs would be greater under CP3 than 
under CP1 or CP2. This impact would be less than significant. Mitigation for this 
impact is not needed, and thus not proposed. 

Impact Rec-13 (CP3): Increased Difficulty for Boaters in Using the Lower 
Sacramento River and Rivers Below CVP and SWP Reservoirs as a Result of 
Increased River Flows   Increased mean monthly flows within the extended study 
area, particularly during summer and fall when boating activity is most likely, 
could result in more difficult boating launching and boating conditions on the 
Sacramento River and other rivers affected by the project. Depending on the time 
of year and base river flows, increased flow may also have beneficial effects on 
boating by reducing shallow bars and riffles, thus improving navigability. 
However, the timing and flow conditions under which the flow increases are 
likely to occur on the Sacramento, Feather, and American rivers under CP3, and 
the continuation of moderate flows even with the increase, suggest that adverse 
effects on boaters within the extended study area are unlikely. This impact would 
be less than significant. 

Hydrologic changes in more distant areas of the CVP and SWP service areas 
resulting from CP3 cannot be accurately predicted but would be small. Such slight 
changes occur on a dynamic and daily basis under existing conditions as water is 
moved throughout California. Other CVP and SWP reservoir elevations, canal 
flows, and flows below the reservoirs could be modified slightly, but any 
resulting effects on recreation would be negligible and speculative. 

This impact would be similar to but greater than Impacts Rec-13 (CP1) and Rec-
13 (CP2), because the alteration of flow regimes of the lower Sacramento River 
and rivers below CVP and SWP reservoirs would be greater under CP3 than 
under CP1 or CP2. This impact would be less than significant. Mitigation for this 
impact is not needed, and thus not proposed. 

Impact Rec-14 (CP3): Increased Difficulty for Swimmers and Waders in Using 
the Sacramento River and Rivers Below CVP and SWP Reservoirs as a Result of 
Increased River Flows   Increased mean monthly river flows within the extended 
study area during some months of some years, particularly during summer when 
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swimming activity is most likely and during nonpeak-flow periods when wade 
angling activity is most likely, could result in more difficult swimming and 
wading conditions. These activities could become more hazardous and thus less 
attractive to river users. However, given the timing of the likely flow increases 
under CP3, the conditions under which such increases would occur, and the 
continuation of moderate flows even with the increase, adverse effects on 
swimmers and waders in the extended study area are unlikely. This impact would 
be less than significant. 

This impact would be similar to but greater than Impacts Rec-14 (CP1) and Rec-
14 (CP2), because the alteration of flow regimes of the lower Sacramento River 
and rivers below CVP and SWP reservoirs would be greater under CP3 than 
under CP1 or CP2. This impact would be less than significant. Mitigation for this 
impact is not needed, and thus not proposed. 

Impact Rec-15 (CP3): Increased Difficulty for Boaters and Anglers in Using the 
Sacramento River and Rivers Below CVP and SWP Reservoirs as a Result of 
Decreased River Flows   Decreased mean monthly flows below CVP and SWP 
reservoirs during fall and winter low-flow periods when wade angling activity is 
most common, and during summer and fall when boating and river floating is 
popular in some areas, could have adverse effects if reduced flows were to reduce 
fishing success or boating navigability. Given the modest flow decreases in the 
Sacramento River associated with CP3 and the timing of the changes, effects on 
these recreation uses of the Sacramento River in the extended study area are 
unlikely. However, given the magnitude and timing of the largest flow decreases 
during some years on the Feather and American rivers below CVP and SWP 
reservoirs in the extended study area, adverse effects may occur. This impact 
would be potentially significant. 

This impact would be similar to but greater than Impacts Rec-15 (CP1) and Rec-
15 (CP2), because the alteration of flow regimes of the lower Sacramento River 
and rivers below CVP and SWP reservoirs would be greater under CP3 than 
under CP1 or CP2. This impact would be potentially significant. Mitigation for 
this impact is proposed in Section 18.3.5, “Mitigation Measures.” 

CP4 and CP4A – 18.5-Foot Dam Raise, Anadromous Fish Focus With Water 
Supply Reliability 
Like each of the alternatives discussed above, CP4 or CP4A would increase 
storage at Shasta Lake, thus changing the full pool elevation at Shasta Lake, and 
the seasonal pool elevations and the flow regime in the Sacramento River and 
potentially several other reservoirs and downstream waterways. In turn, these 
alterations to reservoir pool elevations and river flows could affect the usability of 
some types of recreation facilities on the lake and downstream waterways, 
particularly marinas, boat ramps, and nearshore campgrounds and day-use areas. 
These alterations could also affect the ability of recreationists to use the reservoirs 
and waterways for boating, camping, fishing, and similar activities. 
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As under CP3, under CP4 or CP4A, the full pool elevation of Shasta Lake would 
increase by 20.5 feet and the pool elevation would average as much as 18 to 24 
feet higher than under existing (2005) and No-Action Alternative (2030) 
conditions at various times of the year. The greatest change would occur during 
the driest years. However, the dedicated Shasta Lake cold water storage for 
fisheries benefit of 378,000 acre-feet for CP4, and dedicated storage of 191,000 
acre-feet for CP4A, is unique to CP4 and CP4A and would result in different 
drawdown scenarios than under CP3. 

Raising the dam by 18.5 feet would increase the surface area of the reservoir at 
full pool by about 2,570 acres (9 percent). In general, the effect of this increase 
would be slight, given that the reservoir would exceed the current full pool 
elevation only during wetter-than-normal years. Also, the increase in acreage 
would be distributed around the several hundred miles of the reservoir’s rim. The 
width of the water body would not increase substantially in most areas, and much 
of the increase would occur during spring rather than during the high-traffic 
summer boating period. 

The changes in flow and river stage on the upper Sacramento River associated 
with CP4 would be the same as the changes associated with CP1, as outlined 
above, in that the operated storage of 256,000 acre-feet would be the same for 
CP1 and CP4. 

The changes in flow and river stage on the upper Sacramento River associated 
with CP4A would be the same as the changes associated with CP2, as outlined 
above, in that the operated storage of 443,000 acre-feet would be the same for 
CP2 and CP4A. 

Reservoir- and river-based recreation facilities and activities are similar in the 
primary and extended study areas downstream from Shasta Lake; thus, potential 
reservoir and river recreation impacts would be similar. However, changes to the 
flow regime affecting reservoirs and rivers in the extended study area would be 
increasingly attenuated by flows from tributary waterways and other water 
sources and diversions that are unaffected by the project, reducing the level of 
effects. 

Shasta Lake and Vicinity 
Impact Rec-1 (CP4 and CP4A): Seasonal Inundation of Shasta Lake Recreation 
Facilities or Portions of Recreation Facilities and Public Access at Pool 
Elevations Above the Current Full Pool Elevation   The 20.5-foot increase in full 
pool elevation associated with an 18.5-foot dam raise would cause inundation of 
recreation facilities or portions of facilities at Shasta Lake. In many years, the 
reservoir would fill to an elevation greater than the current full pool elevation of 
1,067 feet; in some years, it would fill to the new full pool elevation of 1,087.5 
feet. In each case, portions of existing recreation facilities on the shoreline would 
be inundated, resulting in substantial effects. However, the affected recreation 
facilities would be relocated during construction and before inundation. The 
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replacement facilities would be of equivalent overall capacity and quality to the 
affected facilities; would provide comparable shoreline access, where applicable; 
and would comply with ADA and ABA guidelines. Therefore, this impact would 
be less than significant for CP4 or CP4A. 

This impact would be the same as Impact Rec-1 (CP3) because the full pool 
elevation would increase by the same amount under CP4 or CP4A as under CP3. 
The same developed recreation facilities would be inundated under CP4 or CP4A 
as under CP3 (see Tables 18-8 and 18-9 and Figure 18-5). 

As described in Chapter 2, “Alternatives,” Section 2.3.8, “Comprehensive Plan 
Construction Activities,” affected recreation facilities would be relocated as part 
of the construction activities for all action alternatives. This could include 
relocation of affected portions of facilities within existing use areas, in adjacent 
undeveloped areas, or at new sites in the general vicinity of the lake. Because of 
the possible consolidation of facilities, the total number of facilities of specific 
types may be reduced. However, all affected recreation capacity would be 
replaced. Replacement facilities would be of equivalent overall capacity and 
quality to affected facilities and would provide comparable shoreline access, 
where applicable. With the relocation of affected facilities, this impact would be 
less than significant for CP4 or CP4A. Mitigation for this impact is not needed, 
and thus not proposed. 

 Impact Rec-2 (CP4 and CP4A): Temporary Construction-Related Disruption of 
Recreation Access and Activities at and near Shasta Dam   Construction activity 
that would be necessary to raise Shasta Dam and complete related modifications 
would prevent recreation visitors from crossing the dam, and could affect other 
recreation activities in the area. These effects are expected only during the 
construction period. However, this impact would be potentially significant. 

This impact would be similar to Impact Rec-2 (CP1). If the increased dam-raise 
height relative to CP1 (18.5 feet versus 6.5 feet under CP1) would substantially 
lengthen the period during which construction would occur or otherwise increase 
construction-related disruption in the dam area, the effects described under CP1 
could be increased. 

This impact would be potentially significant for CP4. Mitigation for this impact is 
proposed in Section 18.3.5, “Mitigation Measures.” 

This impact would be potentially significant for CP4A. Mitigation for this impact 
is proposed in Section 18.3.5, “Mitigation Measures.” 

Impact Rec-3 (CP4 and CP4A): Effects on Boating and Other Recreation Use and 
Enjoyment of Shasta Lake as a Result of Changes in the Annual Drawdown of the 
Reservoir   An increase in the magnitude or rate or changes in the timing of the 
annual summer and fall drawdown of Shasta Lake could adversely affect boating 
enjoyment and safety on the reservoir. Conversely, a reduced or slower drawdown 
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could have beneficial effects. However, under CP4 or CP4A, reservoir operations 
would be similar to existing operations, except during dry and critical water years. 
Little change would occur in the annual magnitude, rate, or timing of reservoir 
drawdown associated with any water year type. Therefore, this impact would be 
less than significant for CP4 or CP4A. 

This impact would be similar to Impact Rec-3 (CP1) and would be less than 
significant for CP4. Mitigation for this impact is not needed, and thus not 
proposed. 

This impact would be similar to Impact Rec-3 (CP1) and would be less than 
significant for CP4A. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact Rec-4 (CP4 and CP4A): Increased Hazards to Boaters and Other 
Recreationists at Shasta Lake from Standing Timber and Stumps Remaining in 
Untreated Areas of the Inundation Zone   At full pool, the increased pool 
elevation would result in approximately 1,738 acres of newly inundated area 
where the existing trees and other vegetation would not be removed. Anglers 
would generally benefit from the associated enhancement of fish habitat; 
however, the standing trees and stumps that would remain in these areas would 
increase the number of areas and total area where this type of hazard to boaters 
and other types of recreation visitors would exist. Therefore, this impact would be 
significant for CP4 or CP4A. 

This impact would be the same as Impact Rec-4 (CP3) and would be significant 
for CP4. Mitigation for this impact is proposed in Section 18.3.5, “Mitigation 
Measures.” 

This impact would be the same as Impact Rec-4 (CP3) and would be significant 
for CP4A. Mitigation for this impact is proposed in Section 18.3.5, “Mitigation 
Measures.” 

Upper Sacramento River (Shasta Dam to Red Bluff) 
Impact Rec-5 (CP4 and CP4A): Seasonal Inundation of Portions of Recreation 
Facilities or Informal River Access Sites as a Result of Increased River Flows   
Within the upper Sacramento River portion of the primary study area, increased 
mean monthly river flows associated with project implementation and operation 
could inundate recreation facilities or portions of recreation facilities, such as boat 
launch ramps and unimproved riverbank sites used for boat launching and other 
activities. In general, the flow increases that would occur in some years would be 
expected to be small (8 percent or less for any month in all water year types for 
CP4 and 14 percent or less for any month in all water year types for CP4A); 
likewise, only a small additional area would be inundated relative to the area 
inundated under existing conditions and the No-Action Alternative. As a result, 
the adverse effects are unlikely to be substantial. This impact would be less than 
significant for CP4 or CP4A. 
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This impact would be the same as Impact Rec-5 (CP1) for CP4 and would be less 
than significant. Mitigation for this impact is not needed, and thus not proposed. 

This impact would be similar to but slightly greater than Impact Rec-5 (CP1) for 
CP4A because the alteration of the flow regime of the Sacramento River would be 
more substantial under CP2 than under CP1. This impact would be less than 
significant for CP4A. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact Rec-6 (CP4 and CP4A): Increased Difficulty for Boaters in Using the 
Sacramento River as a Result of Increased River Flows   Increased mean monthly 
flows within the primary study area, particularly during summer and fall when 
boating activity is most likely, could result in more difficult conditions for boat 
launching and boating on the Sacramento River. Depending on the time of year 
and base river flows, increased flow may also have beneficial effects. Because the 
magnitude of flow increases associated with CP4 or CP4A would be small 
(averaging less than 8 percent for any month in all water year types for CP4 and 
14 percent of less for any month in all water year types for CP4A ), adverse 
effects on boaters within the primary study area are unlikely. As a result, this 
impact would be less than significant for CP4 or CP4A. 

This impact would be the same as Impact Rec-6 (CP1) and would be less than 
significant for CP4. Mitigation for this impact is not needed, and thus not 
proposed. 

This impact would be similar to but slightly greater than Impact Rec-6 (CP1) for 
CP4A, because the alteration of the flow regime of the Sacramento River would 
be more substantial under CP2 than under CP1. This impact would be less than 
significant for CP4A. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact Rec-7 (CP4 and CP4A): Increased Difficulty for Swimmers and Waders in 
Using the Sacramento River as a Result of Increased River Flows   Increased 
mean monthly flows within the upper Sacramento River, particularly during 
summer when swimming activity is most likely and during fall and winter 
nonpeak-flow periods when wade angling activity is most likely, could result in 
more difficult swimming and wading conditions. Increased flows can make 
swimming and wading more challenging and potentially more hazardous. The 
magnitude of flow increases associated with CP4 or CP4A would be small 
(averaging less than 8 percent for any month in any water year type for CP4 and 
14 percent of less for any month in all water year types for CP4A), and the timing 
of the increases would be such that adverse effects on angling waders within the 
primary study area are unlikely. Swimming is not a common activity on the main 
channel of the river because of cold-water temperatures. As a result, this impact 
would be less than significant for CP4 or CP4A. 
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This impact would be the same as Impact Rec-7 (CP1) for CP4 and would be less 
than significant. Mitigation for this impact is not needed, and thus not proposed. 

This impact would be similar to but slightly greater than Impact Rec-7 (CP1) for 
CP4A, because the alteration of the flow regime of the Sacramento River would 
be more substantial under CP2 than under CP1. This impact would be less than 
significant for CP4A. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact Rec-8 (CP4 and CP4A): Increased Usability of the Sacramento River for 
Boating and Water-Contact Recreation as a Result of Decreased River Flows   
Decreased mean monthly flows within the primary study area, particularly during 
the summer months when boating and swimming activity is most likely and 
during fall and winter low-flow periods when wade angling activity is most likely, 
could result in enhanced boating, swimming, and wading conditions. Decreased 
flows during normally high-flow periods can make boating less challenging and 
potentially less hazardous. The magnitude of flow decreases associated with CP4 
or CP4A is small (averaging less than 7 percent for any month or water year type 
for CP4 and 10 percent of less for any month in all water year types for CP4A), 
and the timing of the decreases (fall and winter months) is such that effects on 
boaters, swimmers, and waders within the primary study area are unlikely. As a 
result, this impact would be less than significant for CP4 or CP4A. 

This impact would be the same as Impact Rec-8 (CP1) for CP4 and would be less 
than significant. Mitigation for this impact is not needed, and thus not proposed. 

This impact would be similar to but slightly greater than Impact Rec-8 (CP1) for 
CP4A because the alteration of the flow regime of the Sacramento River would be 
more substantial under CP2 than under CP1. This impact would be less than 
significant for CP4A. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact Rec-9 (CP4 and CP4A): Enhanced Angling Opportunities in the Upper 
Sacramento River as a Result of Improved Flows and Reduced Water 
Temperatures   Project operation would result in improved flow and water 
temperature conditions in the upper Sacramento River, which would benefit 
Chinook salmon populations, as well as steelhead, American shad, and striped 
bass. This would result in enhanced populations of these game fish in the river, 
which would provide enhanced sport angling opportunities. This impact would be 
beneficial for CP4 or CP4A. 

Chinook salmon, steelhead, American shad, and striped bass all contribute to the 
popular sport fishery in the upper Sacramento River. With increased flows and 
cooler water temperature resulting from project operation, salmon populations 
would benefit from reduced mortality. Cooler water temperatures would also 
create more suitable conditions in the river for steelhead, American shad, and 
striped bass. These beneficial effects on game fish species could result in 
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enhanced angling opportunities on the upper Sacramento River, which would 
have a beneficial effect on recreation for CP4 or CP4A. Mitigation for this impact 
is not needed, and thus not proposed. 

Impact Rec-10 (CP4 and CP4A): Disruption of Sacramento River Boating and 
Access Resulting from the Gravel Augmentation Program   Access to and boating 
on the upper Sacramento River may be affected temporarily while gravel is 
placed in the river under the proposed gravel augmentation program. However, 
gravel placement would occur during only a 1-month period and most 
augmentation sites would not be adjacent to public river access sites; further, the 
method of gravel deposition would have little effect on boating. The program 
could increase the number of shallows encountered by boaters, but shallows are 
normal characteristics of the targeted river reaches. Therefore, this impact would 
be less than significant for CP4 or CP4A. 

The proposed gravel augmentation program could affect boating on the upper 
Sacramento River by increasing the number of shallow riffles where boating 
could be made more difficult or hazardous, or where boats may drag the bottom 
during low-water periods. In the short term, river access and boating may be 
affected while the gravel is being placed in the river. However, the program 
would affect only a few sites between Keswick Dam and Clear Creek each year, 
and the sites under consideration are well distributed along more than 10 miles of 
the river. Gravel placement would most likely occur only during an 
approximately 1-month period of late summer (late August to late September), 
limiting the time during which access or boating could be disrupted. Only a few 
of the gravel augmentation sites under consideration are adjacent to public river 
access sites, where access could be disrupted for 1 or 2 days during gravel 
placement. Deposition of gravel at most sites would occur using a talus cone or 
lateral berm method, which would use dump trucks or conveyors to place gravel 
near the riverbank, and would have little effect on boating. Only a few sites would 
use a direct placement method, which would use front-end loaders to deposit 
gravel directly in the river channel, and which could conflict with boating during 
the 1 or 2 days of gravel deposition. 

The gravel augmentation program would increase the number of shallows that 
boaters on the river could encounter. However, shallows as well as rocks and 
other obstructions are normal characteristics of the targeted reaches of the river 
(Tuthill 2005). As a result, the boats most commonly used on the upper river (e.g., 
shallow-draft prop and jet-driven power boats, canoes, kayaks, and rafts) are able 
to navigate shallow waters, and published boating guides warn boaters of depth 
changes caused by shifting sands and silts, shallowness, snags, and other 
obstructions they may encounter (DBW 2011b). For these reasons, both short- 
and long-term effects on river access and boating are likely to be minimal. As a 
result, this impact would be less than significant for CP4 or CP4A. Mitigation for 
this impact is not needed, and thus not proposed. 
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Impact Rec-11 (CP4 and CP4A): Changes in Usability of Reading Island Fishing 
Access Boat Ramp and Enhanced Recreation at Upper Sacramento River 
Restoration Sites   Restoring flow through various sites along the upper 
Sacramento River would increase boating and fishing access and opportunities for 
day-use visitors to the park. This impact would be beneficial for CP4 or CP4A. 

Several options for restoring the upper Sacramento River to enhance habitat for 
anadromous salmonid fish species exist, including restoring flow through 
Anderson Slough at Reading Island. The restoration at Anderson Slough would 
deepen the slough and flush out the aquatic vegetation that now clogs the 
waterway and renders the Reading Island boat ramp on the slough nearly 
unusable. Also under consideration are rehabilitation of the boat ramp for 
motorized boat use and construction of a handicap fishing access area. These 
actions to restore habitat and rehabilitate and enhance recreation facilities would 
increase boating and fishing access and opportunities for day-use visitors to the 
park. They would also make the park more functional and attractive for river float 
trip groups that occasionally camp at the island under BLM special-use permits. 
This impact would be beneficial for CP4 or CP4A. Mitigation for this impact is 
not needed, and thus not proposed. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Impact Rec-12 (CP4 and CP4A): Seasonal Inundation of Portions of River 
Recreation Facilities or Informal River Access Sites on the Lower Sacramento 
River and Rivers Below CVP and SWP Reservoirs as a Result of Increased River 
Flows   Within the extended study area, if increased mean monthly river flows 
were to occur in some months of some years as a result of project implementation 
and operation under CP4 or CP4A, the increased flows could inundate recreation 
facilities or portions of recreation facilities, such as boat launch ramps and 
unimproved riverbank sites used for boat launching and other activities. However, 
even with the increases, flows on the Sacramento, Feather, and American rivers 
would remain moderate and well below normal winter and spring high flows. As 
a result, adverse effects on river facilities or informal use areas within the 
extended study area are unlikely. This impact would be less than significant for 
CP4 or CP4A. 

This impact would be the same as Impact Rec-12 (CP1) for CP4 and would be 
less than significant. Mitigation for this impact is not needed, and thus not 
proposed. 

This impact would be similar to but slightly greater than Impact Rec-12 (CP1) for 
CP4A because the alteration of flow regimes of the lower Sacramento River and 
rivers below CVP and SWP reservoirs would be more substantial under CP2 than 
under CP1. This impact would be less than significant for CP4A. Mitigation for 
this impact is not needed, and thus not proposed. 

Impact Rec-13 (CP4 and CP4A): Increased Difficulty for Boaters in Using the 
Lower Sacramento River and Rivers Below CVP and SWP Reservoirs as a Result 
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of Increased River Flows   Increased mean monthly flows within the extended 
study area, particularly during summer and fall when boating activity is most 
likely, could result in more difficult conditions for boat launching and boating on 
the Sacramento River and other rivers affected by the project. Depending on the 
time of year and base river flows, increased flow may also have beneficial effects 
on boating by reducing shallow bars and riffles, thus improving navigability. 
However, the timing and flow conditions under which the flow increases are 
likely to occur on the Sacramento, Feather, and American rivers under CP4 or 
CP4A, and the continuation of moderate flows even with the increase, suggest 
that adverse effects on boaters within the extended study area are unlikely. This 
impact would be less than significant for CP4 or CP4A. 

Hydrologic changes in more distant areas of the CVP/SWP service areas resulting 
from CP4 or CP4A cannot be accurately predicted but would be small. Such 
slight changes occur on a dynamic and daily basis under existing conditions as 
water is moved throughout California. Other CVP and SWP reservoir elevations, 
canal flows, and flows below the reservoirs could be slightly modified, but any 
resulting impacts on recreation would be negligible and speculative. 

This impact would be the same as Impact Rec-13 (CP1) for CP4 and would be 
less than significant. Mitigation for this impact is not needed, and thus not 
proposed. 

This impact would be similar to but slightly greater than Impact Rec-13 (CP1) for 
CP4A because the alteration of flow regimes of the lower Sacramento River and 
rivers below CVP and SWP reservoirs would be more substantial under CP2 than 
under CP1. This impact would be less than significant for CP4A. Mitigation for 
this impact is not needed, and thus not proposed. 

Impact Rec-14 (CP4 and CP4A): Increased Difficulty for Swimmers and Waders 
in Using the Sacramento River and Rivers Below CVP and SWP Reservoirs as a 
Result of Increased River Flows   Increased mean monthly river flows within the 
extended study area during some months of some years, particularly during 
summer when swimming activity is most likely and during nonpeak-flow periods 
when wade angling activity is most likely, could result in more difficult 
swimming and wading conditions. These activities could become more hazardous 
and thus less attractive to river users. However, given the timing of the likely flow 
increases under CP4 or CP4A, the conditions under which such increases would 
occur, and the continuation of moderate flows even with the increase, adverse 
effects on swimmers and waders within the extended study area are unlikely. This 
impact would be less than significant for CP4 or CP4A. 

This impact would be the same as Impact Rec-14 (CP1) for CP4 and would be 
less than significant. Mitigation for this impact is not needed, and thus not 
proposed. 
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This impact would be similar to but slightly greater than Impact Rec-14 (CP1) for 
CP4A because the alteration of flow regimes of the lower Sacramento River and 
rivers below CVP and SWP reservoirs would be more substantial under CP2 than 
under CP1. This impact would be less than significant for CP4A. Mitigation for 
this impact is not needed, and thus not proposed. 

Impact Rec-15 (CP4 and CP4A): Increased Difficulty for Boaters and Anglers in 
Using the Sacramento River and Rivers Below CVP and SWP Reservoirs as a 
Result of Decreased River Flows   Decreased mean monthly flows below CVP 
and SWP reservoirs during fall and winter low-flow periods when wade angling 
activity is most common, and during summer and fall when boating and river 
floating is popular in some areas, could have adverse effects if reduced flows 
were to reduce fishing success or boating navigability. Given the modest flow 
decreases in the Sacramento River associated with CP4 or CP4A, and the timing 
of the changes, effects on these recreation uses of the Sacramento River in the 
extended study area are unlikely. However, given the magnitude and timing of the 
largest flow decreases during some years on the Feather and American rivers 
below CVP and SWP reservoirs in the extended study area, adverse effects may 
occur. This impact would be potentially significant for CP4 or CP4A. 

This impact would be the same as Impact Rec-15 (CP1) for CP4 and would be 
potentially significant. Mitigation for this impact is proposed in Section 18.3.5, 
“Mitigation Measures.” 

This impact would be similar to but slightly greater than Impact Rec-15 (CP1) for 
CP4A because the alteration of flow regimes of the lower Sacramento River and 
rivers below CVP and SWP reservoirs would be more substantial under CP2 than 
under CP1. This impact would be potentially significant for CP4A. Mitigation for 
this impact is proposed in Section 18.3.5, “Mitigation Measures.” 

CP5 – 18.5-Foot Dam Raise, Combination Plan 
Like each of the alternatives discussed above, CP5 would increase storage at 
Shasta Lake, thus increasing the full pool elevation at Shasta Lake, and the 
seasonal pool elevations and the flow regime in the Sacramento River and 
potentially several other reservoirs and downstream waterways. In turn, these 
alterations to reservoir pool elevations and river flows could affect the usability of 
some types of recreation facilities on the lake and downstream waterways, 
particularly marinas, boat ramps, and nearshore campgrounds and day-use areas. 
These alterations could also affect the ability of recreationists to use the reservoirs 
and waterways for boating, camping, fishing, and similar activities. 

The full pool elevation of Shasta Lake would increase by 20.5 feet and the pool 
elevation would average as much as 18 to 24 feet higher than under existing 
(2005) and No-Action Alternative (2030) conditions at various times of the year. 
The greatest change would occur during the wettest years. Raising the dam by 
18.5 feet would increase the surface area of the reservoir at full pool by about 
2,570 acres (9 percent). In general, the effect of this increase would be slight, 
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given that the reservoir would exceed the current full pool elevation only during 
wetter-than-normal years. Also, the increase in acreage would be distributed 
around the several hundred miles of the reservoir’s rim. The width of the water 
body would not increase substantially in most areas, and much of the increase 
would occur during spring rather than during the high-traffic summer boating 
period. 

Changes in flow and river stage on the upper Sacramento River associated with 
CP5 would be similar to those associated with CP3, as outlined above. 

Reservoir- and river-based recreation facilities and activities in the primary and 
extended study areas downstream from Shasta Lake are similar; thus potential 
reservoir and river recreation impacts would be similar. However, changes to the 
flow regime affecting reservoirs and rivers in the extended study area would be 
increasingly attenuated by flows from tributary waterways and other water 
sources and diversions that are unaffected by the project, reducing the level of 
impacts. 

Shasta Lake and Vicinity 
Impact Rec-1 (CP5): Seasonal Inundation of Shasta Lake Recreation Facilities or 
Portions of Recreation Facilities and Public Access at Pool Elevations Above the 
Current Full Pool Elevation   The 20.5-foot increase in full pool elevation 
associated with an 18.5-foot dam raise would cause seasonal inundation of 
recreation facilities or portions of facilities at Shasta Lake. In many years, the 
reservoir would fill to an elevation greater than the current full pool elevation of 
1,067 feet; in some years, it would fill to the new full pool elevation of 1,087.5 
feet. In each case, portions of existing recreation facilities on the shoreline would 
be inundated, resulting in substantial effects. However, the affected recreation 
facilities would be relocated during construction and before inundation. The 
replacement facilities would be of equivalent overall capacity and quality to the 
affected facilities; would provide comparable shoreline access, where applicable; 
and would comply with ADA and ABA guidelines. Therefore, this impact would 
be less than significant. 

This impact would be the same as Impact Rec-1 (CP3) because the full pool 
elevation would increase by the same amount under CP5 as under CP3. The same 
developed recreation facilities would be inundated under CP5 as under CP3 (see 
Tables 18-8 and 18-8 and Figure 18-5). 

As described in Chapter 2, “Alternatives,” Section 2.3.8, “Comprehensive Plan 
Construction Activities,” affected recreation facilities would be relocated as part 
of the construction activities for all action alternatives. This could include 
relocation of affected portions of facilities within existing use areas, in adjacent 
undeveloped areas, or at new sites in the general vicinity of the lake. Because of 
the possible consolidation of facilities, the total number of facilities of specific 
types may be reduced. However, all affected recreation capacity would be 
replaced. Replacement facilities would be of equivalent overall capacity and 
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quality to affected facilities and would provide comparable shoreline access, 
where applicable. With the relocation of affected facilities, this impact would be 
less than significant. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact Rec-2 (CP5): Temporary Construction-Related Disruption of Recreation 
Access and Activities at and near Shasta Dam   Construction activity that would 
be necessary to raise Shasta Dam and complete related modifications would 
prevent recreation visitors from crossing the dam, and could affect other 
recreation activities in the area. These effects are expected only during the 
construction period. However, this impact would be potentially significant. 

This impact would be similar to Impact Rec-2 (CP1). If the increased dam-raise 
height relative to CP1 (18.5 feet versus 6.5 feet under CP1) would substantially 
lengthen the period during which construction would occur or otherwise increase 
construction-related disruption in the dam area, the effects described under CP1 
could be increased. This impact would be potentially significant. Mitigation for 
this impact is proposed in Section 18.3.5, “Mitigation Measures.” 

Impact Rec-3 (CP5): Effects on Boating and Other Recreation Use and 
Enjoyment of Shasta Lake as a Result of Changes in the Annual Drawdown of the 
Reservoir   An increase in the magnitude or rate or changes in the timing of the 
annual summer and fall drawdown of Shasta Lake could adversely affect boating 
enjoyment and safety on the reservoir. Conversely, a reduced or slower drawdown 
could have beneficial effects. However, under CP5, reservoir operations would be 
similar to existing operations, except during dry and critical water years. Little 
change would occur in the annual magnitude, rate, or timing of reservoir 
drawdown associated with any water year type. Therefore, the impact would be 
less than significant. 

This impact would be similar to Impact Rec-3 (CP1) and would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-4 (CP5): Increased Hazards to Boaters and Other Recreationists at 
Shasta Lake from Standing Timber and Stumps Remaining in Untreated Areas of 
the Inundation Zone   At full pool, the increased pool elevation would result in 
approximately 1,738 acres of newly inundated area where the existing trees and 
other vegetation would not be removed. Anglers would generally benefit from the 
associated enhancement of fish habitat; however, the standing trees and stumps 
that would remain in these areas would increase the number of areas and total 
area where this type of hazard to boaters and other recreation visitors would exist. 
Therefore, this impact would be significant. 

This impact would be the same as Impact Rec-4 (CP3) and would be significant. 
Mitigation for this impact is proposed in Section 18.3.5, “Mitigation Measures.” 
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Upper Sacramento River (Shasta Dam to Red Bluff) 
Impact Rec-5 (CP5): Seasonal Inundation of Portions of Recreation Facilities or 
Informal River Access Sites as a Result of Increased River Flows   Within the 
upper Sacramento River portion of the primary study area, increased mean 
monthly river flows associated with project implementation and operation could 
inundate recreation facilities or portions of recreation facilities, such as boat 
launch ramps and unimproved riverbank sites used for boat launching and other 
activities. In general, the flow increases that would occur in some years would be 
expected to be small (19 percent or less for any month in all water year types); 
likewise, only a small additional area would be inundated relative to the area 
inundated under existing conditions or the No-Action Alternative. As a result, the 
adverse effects are unlikely to be substantial. This impact would be less than 
significant. 

This impact would be similar to but greater than Impacts Rec-5 (CP1), Rec-5 
(CP2), and Rec-5 (CP3) because the alteration of flow regimes of the lower 
Sacramento River and rivers below CVP and SWP reservoirs would be greater 
under CP5 than under CP1, CP2, or CP3. This impact would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-6 (CP5): Increased Difficulty for Boaters in Using the Sacramento 
River as a Result of Increased River Flows   Increased mean monthly flows 
within the primary study area, particularly during summer and fall when boating 
activity is most likely, could result in more difficult conditions for boat launching 
and boating on the Sacramento River. Depending on the time of year and base 
river flows, increased flow may also have beneficial effects. Because 
the magnitude of flow increases associated with CP5 would be small (averaging 
less than 19 percent for any month in all water year types), adverse effects on 
boaters within the primary study area are unlikely. This impact would be less than 
significant. 

This impact would be similar to but greater than Impacts Rec-6 (CP1), Rec-6 
(CP2), and Rec-6 (CP3) because the alteration of flow regimes of the lower 
Sacramento River and rivers below CVP and SWP reservoirs would be greater 
under CP5 than under CP1, CP2, or CP3. This impact would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-7 (CP5): Increased Difficulty for Swimmers and Waders in Using the 
Sacramento River as a Result of Increased River Flows   Increased mean monthly 
flows within the upper Sacramento River, particularly during summer when 
swimming activity is most likely and during fall and winter nonpeak-flow periods 
when wade angling activity is most likely, could result in more difficult 
swimming and wading conditions. Increased flows can make swimming and 
wading more challenging and potentially more hazardous. The magnitude of flow 
increases associated with CP5 would be small (averaging less than 19 percent for 
any month in all water year types), and the timing of the increases would be such 
that adverse effects on angling waders within the primary study area are unlikely. 
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Swimming is not a common activity on the main channel of the river because of 
cold-water temperatures. As a result, this impact would be less than significant. 

This impact would be similar to but greater than Impacts Rec-7 (CP1), Rec-7 
(CP2), and Rec-7 (CP3) because the alteration of flow regimes of the lower 
Sacramento River and rivers below CVP and SWP reservoirs would be greater 
under CP5 than under CP1, CP2, or CP3. This impact would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-8 (CP5): Increased Usability of the Sacramento River for Boating 
and Water-Contact Recreation as a Result of Decreased River Flows   Decreased 
mean monthly flows within the primary study area, particularly during summer 
when boating and swimming activity is most likely and during fall and winter 
low-flow periods when wade angling activity is most likely, could result in 
enhanced boating, swimming, and wading conditions. Decreased flows during 
normally high-flow periods can make boating less challenging and potentially less 
hazardous. The magnitude of flow decreases associated with CP5 would be small 
(averaging less than 12 percent for any month or water year type), and the timing 
of the decreases (fall and winter months) would be such that effects on boaters, 
swimmers, and waders within the primary study area are unlikely. As a result, this 
impact would be less than significant. 

This impact would be similar to but greater than Impacts Rec-8 (CP1), Rec-8 
(CP2), and Rec-8 (CP3) because the alteration of flow regimes of the lower 
Sacramento River and rivers below CVP and SWP reservoirs would be greater 
under CP5 than under CP1, CP2, or CP3. This impact would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-9 (CP5): Enhanced Angling Opportunities in the Upper Sacramento 
River as a Result of Improved Flows and Reduced Water Temperatures   Project 
operation would result in improved flow and water temperature conditions in the 
upper Sacramento River, which would benefit Chinook salmon populations. This 
would result in enhanced populations of these game fish in the river, which would 
provide enhanced sport angling opportunities. This impact would be beneficial. 

This impact would be the same as Impact Rec-9 (CP2) and would be beneficial. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-10 (CP5): Disruption of Sacramento River Boating and Access 
Resulting from the Gravel Augmentation Program   Access to and boating on the 
upper Sacramento River may be affected temporarily while gravel is placed in the 
river under the proposed gravel augmentation program. However, gravel 
placement would occur during only a 1-month period and most augmentation sites 
would not be adjacent to public river access sites; further, the method of gravel 
deposition would have little effect on boating. The program could increase the 
number of shallows encountered by boaters, but shallows are normal 
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characteristics of the targeted river reaches. Therefore, this impact would be less 
than significant. 

This impact would be the same as Impact Rec-10 (CP4 and CP4A) and would be 
less than significant. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact Rec-11 (CP5): Changes in Usability of Reading Island Fishing Access 
Boat Ramp and Enhanced Recreation at Upper Sacramento River Restoration 
Sites   Restoring flow through various sites along the upper Sacramento River 
would increase boating and fishing access and opportunities for day-use visitors 
to the park. This impact would be beneficial. 

This impact would be the same as Impact Rec-11 (CP4 and CP4A) and would be 
beneficial. Mitigation for this impact is not needed, and thus not proposed. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Impact Rec-12 (CP5): Seasonal Inundation of Portions of River Recreation 
Facilities or Informal River Access Sites on the Lower Sacramento River and 
Rivers Below CVP and SWP Reservoirs as a Result of Increased River Flows   
Within the extended study area, if increased mean monthly river flows were to 
occur in some months of some years as a result of project implementation and 
operation under CP5, the increased flows could inundate recreation facilities or 
portions of recreation facilities, such as boat launch ramps and unimproved 
riverbank sites used for boat launching and other activities. However, even with 
the increases, flows on the Sacramento, Feather, and American rivers would 
remain moderate and well below normal winter and spring high flows. As a result, 
adverse effects on river facilities or informal use areas within the extended study 
area are unlikely. This impact would be less than significant. 

This impact would be similar to but greater than Impacts Rec-12 (CP1), Rec-12 
(CP2), and Rec-12 (CP3) because the alteration of flow regimes of the lower 
Sacramento River and rivers below CVP and SWP reservoirs would be greater 
under CP5 than under CP1, CP2, or CP3. This impact would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-13 (CP5): Increased Difficulty for Boaters in Using the Lower 
Sacramento River and Rivers Below CVP and SWP Reservoirs as a Result of 
Increased River Flows   Increased mean monthly flows within the extended study 
area, particularly during summer and fall when boating activity is most likely, 
could result in more difficult conditions for boat launching and boating on the 
Sacramento River and other rivers affected by the project. Depending on the time 
of year and base river flows, increased flow may also have beneficial effects on 
boating by reducing shallow bars and riffles, thus improving navigability. 
However, the timing and flow conditions under which the flow increases are 
likely to occur on the Sacramento, American, and Feather rivers under CP5, and 
the continuation of moderate flows even with the increase, suggest that adverse 
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effects on boaters within the extended study area are unlikely. This impact would 
be less than significant. 

This impact would be similar to but greater than Impacts Rec-13 (CP1), Rec-13 
(CP2), and Rec-13 (CP3) because the alteration of flow regimes of the lower 
Sacramento River and rivers below CVP and SWP reservoirs would be greater 
under CP5 than under CP1, CP2, or CP3. This impact would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-14 (CP5): Increased Difficulty for Swimmers and Waders in Using 
the Sacramento River and Rivers below CVP and SWP Reservoirs as a Result of 
Increased River Flows   Increased mean monthly river flows within the extended 
study area during some months of some years, particularly during summer when 
swimming activity is most likely and during nonpeak-flow periods when wade 
angling activity is most likely, could result in more difficult swimming and 
wading conditions. These activities could become more hazardous and thus less 
attractive to river users. However, given the timing of the likely flow increases 
under CP5, the conditions under such increases would occur, and the continuation 
of moderate flows even with the increase, adverse effects on swimmers and 
waders in the extended study area are unlikely. This impact would be less than 
significant. 

This impact would be similar to but greater than Impacts Rec-14 (CP1), Rec-14 
(CP2), and Rec-14 (CP3) because the alteration of flow regimes of the lower 
Sacramento River and rivers below CVP and SWP reservoirs would be greater 
under CP5 than under CP1, CP2, or CP3. This impact would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Rec-15 (CP5): Increased Difficulty for Boaters and Anglers in Using the 
Sacramento River and Rivers Below CVP and SWP Reservoirs as a Result of 
Decreased River Flows   Decreased mean monthly flows below CVP and SWP 
reservoirs during fall and winter low-flow periods when wade angling activity is 
most common, and during summer and fall when boating and river floating is 
popular in some areas, could have adverse effects if reduced flows were to reduce 
fishing success or boating navigability. Given the modest flow decreases in the 
Sacramento River associated with CP5 and the timing of the changes, effects on 
these recreation uses of the Sacramento River within the extended study area are 
unlikely. However, given the magnitude and timing of the largest flow decreases 
during some years on the Feather and American rivers below CVP and SWP 
reservoirs in the extended study area, adverse effects may occur. This impact 
would be potentially significant. 

This impact would be similar to but greater than Impacts Rec-15 (CP1), Rec-15 
(CP2), and Rec-15 (CP3) because the alteration of flow regimes of the lower 
Sacramento River and rivers below CVP and SWP reservoirs would be greater 
under CP5 than under CP1, CP2, or CP3. This impact would be potentially 
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significant. Mitigation for this impact is proposed in Section 18.3.5, “Mitigation 
Measures.” 

18.3.5 Mitigation Measures 
Table 18-10 presents a summary of mitigation measures for recreation and public 
access. 
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Table 18-10. Summary of Mitigation Measures for Recreation and Public Access 

Impact  No-Action 
Alternative CP1 CP2 CP3 CP4/ 

CP4A CP5 

Impact Rec-1 (No-Action): Increased Use of Shasta Lake 
Recreation Facilities and Demand for Recreation 
Opportunities on Shasta Lake and in the Vicinity 
Impact Rec-1 (CP1–CP5): Seasonal Inundation of Shasta 
Lake Recreation Facilities or Portions of Recreation 
Facilities and Public Access at Pool Elevations Above the 
Current Full Pool Elevation 

LOS before Mitigation LTS LTS LTS LTS LTS LTS 

Mitigation Measure None required. None needed; thus, none proposed. 

LOS after Mitigation LTS LTS LTS LTS LTS LTS 

LOS before Mitigation LTS PS PS PS PS PS 

Mitigation Measure None required. 

Mitigation Measure Rec-2: Provide Information About and 
Improve Alternate Recreation Access and Opportunities to 

Mitigate the Temporary Loss of Recreation Access and 
Opportunities During Construction at Shasta Dam. 

LOS after Mitigation LTS LTS LTS LTS LTS LTS 

Impact Rec-2 (No-Action): Increased Use and Demand for 
Recreation Opportunities on the Upper Sacramento River 
Impact Rec-2 (CP1–CP5): Temporary Construction-
Related Disruption of Recreation Access and Activities at 
and near Shasta Dam 

Impact Rec-3 (No-Action): Increased Use and Demand for 
Recreation Opportunities on the Lower Sacramento River 
and in the Delta 
Impact Rec-3 (CP1–CP5): Effects on Boating and Other 
Recreation Use and Enjoyment of Shasta Lake as a Result

LOS before Mitigation LTS LTS LTS LTS LTS LTS 
Mitigation Measure None required. None needed; thus, none proposed. 

 LOS after Mitigation LTS LTS LTS LTS LTS LTS 
of Changes in the Annual Drawdown of the Reservoir 
Impact Rec-4 (No-Action): Increased Use and Demand for 
Recreation Opportunities in the CVP and SWP Service 
Areas 
Impact Rec-4 (CP1–CP5): Increased Hazards to Boaters 
and Other Recreationists at Shasta Lake from Standing 
Timber and Stumps Remaining in Untreated Areas of the 
Inundation Zone 

LOS before Mitigation LTS S S S S S 

Mitigation Measure None required. 
Mitigation Measure Rec-4: Provide Information to Shasta 

Lake Visitors About Potential Safety Hazards in Newly 
Inundated Areas from Standing Timber and Stumps. 

LOS after Mitigation LTS LTS LTS LTS LTS LTS 
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Table 18-10. Summary of Mitigation Measures for Recreation and Public Access (contd.) 

Impact  No-Action 
Alternative CP1 CP2 CP3 CP4/ 

CP4A CP5 

Impact Rec-5 (CP1–CP5): Seasonal Inundation of Portions 
of Recreation Facilities or Informal River Access Sites as a 
Result of Increased River Flows 

 
LOS before Mitigation NI LTS LTS LTS LTS LTS 

Mitigation Measure None Required. None needed; thus, none proposed. 

LOS after Mitigation NI LTS LTS LTS LTS LTS 

Impact Rec-6 (CP1–CP5): Increased Difficulty for Boaters 
in Using the Sacramento River as a Result of Increased 
River Flows 

LOS before Mitigation NI LTS LTS LTS LTS LTS 

Mitigation Measure None Required. None needed; thus, none proposed. 

LOS after Mitigation NI LTS LTS LTS LTS LTS 

Impact Rec-7 (CP1–CP5): Increased Difficulty for 
Swimmers and Waders in Using the Sacramento River as 
a Result of Increased River Flows 

LOS before Mitigation NI LTS LTS LTS LTS LTS 

Mitigation Measure None Required. None needed; thus, none proposed. 

LOS after Mitigation NI LTS LTS LTS LTS LTS 

Impact Rec-8 (CP1–CP5): Increased Usability of the 
Sacramento River for Boating and Water-Contact 
Recreation as a Result of Decreased River Flows 

LOS before Mitigation NI LTS LTS LTS LTS LTS 

Mitigation Measure None Required. None needed; thus, none proposed. 

LOS after Mitigation NI LTS LTS LTS LTS LTS 

Impact Rec-9 (CP1–CP5): Enhanced Angling 
Opportunities in the Upper Sacramento River as a Result 
of Improved Flows and Reduced Water Temperatures 

LOS before Mitigation NI B B B B B 

Mitigation Measure None Required. None needed; thus, none proposed. 

LOS after Mitigation NI B B B B B 
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Table 18-10. Summary of Mitigation Measures for Recreation and Public Access (contd.) 

Impact  No-Action 
Alternative CP1 CP2 CP3 CP4/CP4A CP5 

Impact Rec-10 (CP1–CP5): Disruption of 
Sacramento River Boating and Access Resulting 
from the Gravel Augmentation Program 

LOS before 
Mitigation NI NI NI NI LTS LTS 

Mitigation 
Measure None Required. None needed; thus, none proposed. 

LOS after 
Mitigation NI NI NI NI LTS LTS 

Impact Rec-11 (CP1–CP5): Changes in Usability 
of Reading Island Fishing Access Boat Ramp and 
Enhanced Recreation at Upper Sacramento River 
Restoration Sites 

LOS before 
Mitigation NI NI NI NI B B 

Mitigation 
Measure None Required. None needed; thus, none proposed. 

LOS after 
Mitigation NI NI NI NI B B 

Impact Rec-12 (CP1–CP5): Seasonal Inundation 
of Portions of River Recreation Facilities or 
Informal River Access Sites on the Lower 
Sacramento River and Rivers Below CVP and 
SWP Reservoirs as a Result of Increased River 
Flows 

LOS before 
Mitigation NI LTS LTS LTS LTS LTS 

Mitigation 
Measure None Required. None needed; thus, none proposed. 

LOS after 
Mitigation NI LTS LTS LTS LTS LTS 

Impact Rec-13 (CP1–CP5): Increased Difficulty 
for Boaters in Using the Lower Sacramento River 
and Rivers Below CVP and SWP Reservoirs as a 
Result of Increased River Flows 

LOS before 
Mitigation NI LTS LTS LTS LTS LTS 

Mitigation 
Measure None Required. None needed; thus, none proposed. 

LOS after 
Mitigation NI LTS LTS LTS LTS LTS 
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Table 18-10. Summary of Mitigation Measures for Recreation and Public Access (contd.) 

Impact  No-Action 
Alternative CP1 CP2 CP3 CP4/CP4A CP5 

Impact Rec-14 (CP1–CP5): Increased Difficulty 
for Swimmers and Waders in Using the 
Sacramento River and Rivers Below CVP and 
SWP Reservoirs as a Result of Increased River 
Flows 

LOS before 
Mitigation NI LTS LTS LTS LTS LTS 

Mitigation 
Measure None Required. None needed; thus, none proposed. 

LOS after 
Mitigation NI LTS LTS LTS LTS LTS 

Impact Rec-15 (CP1–CP5): Increased Difficulty 
for Boaters and Anglers in Using the Sacramento 
River and Rivers Below CVP and SWP 
Reservoirs as a Result of Decreased River Flows 

LOS before 
Mitigation NI PS PS PS PS PS 

Mitigation 
Measure None Required. 

Mitigation Measure Rec-15: Implement Mitigation Measure Aqua-15: 
Maintain Flows in the Feather River, American River, and Trinity River 

Consistent with Existing Regulatory and Operational Requirements and 
Agreements. 

LOS after 
Mitigation NI LTS LTS LTS LTS LTS 

 

Key: 
B = beneficial 
CP = Comprehensive Plan 
CVP = Central Valley Project 
LOS = level of significance 
LTS = less than significant 
NI = no impact 
PS = potentially significant  
S = significant 
SWP = State Water Project 
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No-Action Alternative 
No mitigation measures are needed for this alternative. 

CP1 – 6.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
No mitigation is needed for Impact Rec-1 (CP1), Impact Rec-3 (CP1), and 
Impacts Rec-5 (CP1) through Rec-14 (CP1). Mitigation is provided below for 
Impacts Rec-2 (CP1) and Rec-4 (CP1), which would affect recreation at Shasta 
Lake recreation facilities, and for Impact Rec-15 (CP1), which would affect 
recreation on rivers in the extended study area. 

Mitigation Measure Rec-2 (CP1): Provide Information About and Improve 
Alternate Recreation Access and Opportunities to Mitigate the Temporary 
Loss of Recreation Access and Opportunities During Construction at 
Shasta Dam   Reclamation will inform recreation users of the Chappie-Shasta 
OHV Area about an alternate access route. This route will use existing river 
crossings either immediately downstream from Shasta Dam or further south. 
The route will be improved to provide adequate access, security features, and 
road improvements (e.g., by grading unpaved portions), as necessary, and made 
sufficient so that vehicles can safely use the route. To mitigate the temporary 
disruption in public tours of Shasta Dam during construction, Reclamation will 
develop and provide enhanced information about the dam and its operation at 
the Reclamation Visitor Center at the dam, which would remain open. 
Mitigation for temporary loss of access to the trailhead at the west end of Shasta 
Dam is not necessary because the trailhead itself would be affected by 
construction. 

Implementation of this mitigation measure would reduce Impact Rec-2 (CP1) to 
a less-than-significant level. 

Mitigation Measure Rec-4 (CP1): Provide Information to Shasta Lake 
Visitors About Potential Safety Hazards in Newly Inundated Areas from 
Standing Timber and Stumps   To mitigate impacts on visitor safety from 
remaining trees and stumps in untreated areas of the newly inundated zone, 
Reclamation will work with USFS to provide maps, bulletins, informational 
postings, and other media as deemed appropriate by USFS at boat ramps, 
marinas, and other developed Shasta Lake recreation sites. Similar information 
could be provided at public meetings and events and at USFS and other Web 
sites used by Shasta Lake visitors to learn about conditions at the lake. The 
information provided will identify the general areas of the shoreline where the 
hazard exists. It will also inform boaters of the nature of the hazard, the periods 
of time when the hazard is of concern (i.e., when the reservoir elevation is 
above the current full pool elevation), and best practices to avoid the hazard 
while recreating on the lake. Implementation of this mitigation measure would 
reduce Impact Rec-4 (CP1) to a less-than-significant level. 
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Mitigation Measure Rec-15 (CP1): Implement Mitigation Measure Aqua-
15: Maintain Flows in the Feather River, American River, and Trinity 
River Consistent with Existing Regulatory and Operational Requirements 
and Agreements   This measure is identical to Mitigation Measure Aqua-15 
(CP1), described in Chapter 11, “Fisheries and Aquatic Ecosystems.” 

This measure would also protect recreation uses on these rivers by ensuring that 
any potential changes in flow would be within the current range of variability. 
Implementation of this mitigation measure would reduce Impact Rec-15 (CP1) 
to a less-than-significant level. 

CP2 – 12.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
No mitigation is needed for Impact Rec-1 (CP2), Impact Rec-3 (CP2), and 
Impacts Rec-5 (CP2) through Rec-14 (CP2). Mitigation is provided below for 
Impacts Rec-2 (CP2) and Rec-4 (CP2), which would affect recreation at Shasta 
Lake recreation facilities, and for Impact Rec-15 (CP2), which would affect 
recreation on rivers in the extended study area. 

Mitigation Measure Rec-2 (CP2): Provide Information About and Improve 
Alternate Recreation Access and Opportunities to Mitigate the Temporary 
Loss of Recreation Access and Opportunities During Construction at 
Shasta Dam   This mitigation measure is identical to Mitigation Measure Rec-2 
(CP1). Implementation of this mitigation measure would reduce Impact Rec-2 
(CP2) to a less-than-significant level. 

Mitigation Measure Rec-4 (CP2): Provide Information to Shasta Lake 
Visitors About Potential Safety Hazards in Newly Inundated Areas from 
Standing Timber and Stumps   This mitigation measure is identical to 
Mitigation Measure Rec-4 (CP1). Implementation of this mitigation measure 
would reduce Impact Rec-4 (CP2) to a less-than-significant level. 

Mitigation Measure Rec-15 (CP2): Implement Mitigation Measure Aqua-
15: Maintain Flows in the Feather River, American River, and Trinity 
River Consistent with Existing Regulatory and Operational Requirements 
and Agreements   This mitigation measure is identical to Mitigation Measure 
Rec-15 (CP1). Implementation of this mitigation measure would reduce Impact 
Rec-15 (CP2) to a less-than-significant level. 

CP3 – 18.5-Foot Dam Raise, Agricultural Water Supply Reliability and 
Anadromous Fish Survival 
No mitigation is needed for Impact Rec-1 (CP3), Impact Rec-3 (CP3), and 
Impacts Rec-5 through Rec-14 (CP3). Mitigation is provided below for Impacts 
Rec-2 (CP3) and Rec-4 (CP3), which would affect recreation at Shasta Lake 
recreation facilities, and for Impact Rec-15 (CP3), which would affect 
recreation on rivers in the extended study area. 
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Mitigation Measure Rec-2 (CP3): Provide Information About and Improve 
Alternate Recreation Access and Opportunities to Mitigate the Temporary 
Loss of Recreation Access and Opportunities During Construction at 
Shasta Dam   This mitigation measure is identical to Mitigation Measure Rec-2 
(CP1). Implementation of this mitigation measure would reduce Impact Rec-2 
(CP3) to a less-than-significant level. 

Mitigation Measure Rec-4 (CP3): Provide Information to Shasta Lake 
Visitors About Potential Safety Hazards in Newly Inundated Areas from 
Standing Timber and Stumps   This mitigation measure is identical to 
Mitigation Measure Rec-4 (CP1). Implementation of this mitigation measure 
would reduce Impact Rec-4 (CP3) to a less-than-significant level. 

Mitigation Measure Rec-15 (CP3): Implement Mitigation Measure Aqua-
15: Maintain Flows in the Feather River, American River, and Trinity 
River Consistent with Existing Regulatory and Operational Requirements 
and Agreements   This mitigation measure is identical to Mitigation Measure 
Rec-15 (CP1). Implementation of this mitigation measure would reduce Impact 
Rec-15 (CP3) to a less-than-significant level. 

CP4 and CP4A – 18.5-Foot Dam Raise, Anadromous Fish Focus With 
Water Supply Reliability 
No mitigation is needed for Impact Rec-1 (CP4 and CP4A), Impact Rec-3 (CP4 
and CP4A), and Impacts Rec-5 through Rec-14 (CP4 and CP4A). Mitigation is 
provided below for Impacts Rec-2 (CP4 and CP4A) and Rec-4 (CP4 and 
CP4A), which would affect recreation at Shasta Lake recreation facilities, and 
for Impact Rec-15 (CP4 and CP4A), which would affect recreation on rivers in 
the extended study area. 

Mitigation Measure Rec-2 (CP4 and CP4A): Provide Information About 
and Improve Alternate Recreation Access and Opportunities to Mitigate 
the Temporary Loss of Recreation Access and Opportunities During 
Construction at Shasta Dam   This mitigation measure is identical to 
Mitigation Measure Rec-2 (CP1). Implementation of this mitigation measure 
would reduce Impact Rec-2 (CP4 and CP4A) to a less-than-significant level. 

Mitigation Measure Rec-4 (CP4 and CP4A): Provide Information to Shasta 
Lake Visitors About Potential Safety Hazards in Newly Inundated Areas 
from Standing Timber and Stumps   This mitigation measure is identical to 
Mitigation Measure Rec-4 (CP1). Implementation of this mitigation measure 
would reduce Impact Rec-4 (CP4 and CP4A) to a less-than-significant level. 

Mitigation Measure Rec-15 (CP4 and CP4A): Implement Mitigation 
Measure Aqua-15: Maintain Flows in the Feather River, American River, 
and Trinity River Consistent with Existing Regulatory and Operational 
Requirements and Agreements   This mitigation measure is identical to 
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Mitigation Measure Rec-15 (CP1). Implementation of this mitigation measure 
would reduce Impact Rec-15 (CP4 and CP4A) to a less-than-significant level. 

CP5 – 18.5-Foot Dam Raise, Combination Plan 
No mitigation is needed for Impact Rec-1 (CP5), Impact Rec-3 (CP5), and 
Impacts Rec-5 (CP5) through Rec-14 (CP5). Mitigation is provided below for 
Impacts Rec-2 (CP5) and Rec-4 (CP5), which would affect recreation at Shasta 
Lake recreation facilities, and for Impact Rec-15 (CP5), which would affect 
recreation on rivers in the extended study area. 

 Mitigation Measure Rec-2 (CP5): Provide Information About and 
Improve Alternate Recreation Access and Opportunities to Mitigate the 
Temporary Loss of Recreation Access and Opportunities During 
Construction at Shasta Dam   This mitigation measure is identical to 
Mitigation Measure Rec-2 (CP1). Implementation of this mitigation measure 
would reduce Impact Rec-2 (CP5) to a less-than-significant level. 

Mitigation Measure Rec-4 (CP5): Provide Information to Shasta Lake 
Visitors About Potential Safety Hazards in Newly Inundated Areas from 
Standing Timber and Stumps   This mitigation measure is identical to 
Mitigation Measure Rec-4 (CP1). Implementation of this mitigation measure 
would reduce Impact Rec-4 (CP5) to a less-than-significant level. 

Mitigation Measure Rec-15 (CP5): Implement Mitigation Measure Aqua-
15: Maintain Flows in the Feather River, American River, and Trinity 
River Consistent with Existing Regulatory and Operational Requirements 
and Agreements   This mitigation measure is identical to Mitigation Measure 
Rec-15 (CP1). Implementation of this mitigation measure would reduce Impact 
Rec-15 (CP5) to a less-than-significant level. 

18.3.6 Cumulative Effects 
Chapter 3, “Considerations for Describing the Affected Environment and 
Environmental Consequences,” discusses overall cumulative impacts 
methodology related to the action alternatives, including the relationship to the 
CALFED Bay-Delta Program Programmatic EIS/EIR cumulative impacts 
analysis, qualitative and quantitative assessment, past and future actions in the 
study area, and significance criteria. Table 3-1, “Present and Reasonably 
Foreseeable Future Actions Included in the Analysis of Cumulative Impacts, by 
Resource Area,” in Chapter 3, lists the present and reasonably foreseeable 
future projects considered quantitatively and qualitatively within the cumulative 
impacts analysis. This cumulative impacts analysis accounts for potential 
project impacts combined with the impacts of existing facilities, conditions, 
land uses, and reasonably foreseeable actions expected to occur in the study 
area on a qualitative and quantitative level. None of the projects listed in Table 
3-1 related to Quantitative Analysis would affect recreation resources in the 
primary study area. The following analysis is based on potential cumulative 
effects on the extended study area related to projects listed under the 
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Quantitative Analysis and in the primary and extended study area for those 
projects that are listed under Qualitative Analysis on Table 3-1. Example 
projects listed in Table 3-1 that may affect recreation resources in the primary 
and extended study area include, but are not limited to, Fish Passage Program at 
Shasta Dam, Trinity River Mainstem Fishery Restoration Program, Sacramento 
River Conservation Area Forum Program, Central Valley Flood Protection Plan, 
PG&E Hydroelectric Project License Implementation, and Antlers Bridge 
Replacement. 

Past and present programs and projects that have affected recreation resources 
in the primary and extended study area relate to dam construction, water 
operations and  flow schedules, flood management activities, land use changes, 
and construction projects. 

A diverse variety of programs that have been developed or are under 
development by Federal, State, and local agencies–individually and in 
conjunction with other agencies–are among the   reasonably foreseeable future 
projects that may affect environmental conditions in the primary and extended 
study areas and therefore may contribute to cumulative effects. 

These projects include construction and operation of projects or implementation 
of programs that may have the potential to adversely affect both land- and 
water-based recreation and, in combination, to cause an existing significant 
cumulative effect. For example, construction of some projects or 
implementation of programs may temporarily constrain boat navigation. Some 
of these project facilities may displace recreation facilities or activities, or may 
cause a long-term impediment to navigation on waterways. Water-based 
recreation may also be indirectly affected because of changes in reservoir water 
storage or changes in river flows downstream from reservoirs attributable to 
these projects. To the extent possible, foreseeable actions included in Table 3-1 
under the Quantitative Analysis, have been incorporated in the CalSim-II model 
and data developed for analysis of operational impacts on reservoir elevations 
and river flows under the project alternatives. 

Several programs provide only general plans or frameworks for potential future 
projects or actions; no construction or other implementation of the programs has 
yet occurred, and no site-specific projects have been identified or undergone 
environmental analysis. Therefore, no effects of past or present projects are 
associated with these programs, and future projects that may occur are 
uncertain. Some of the programs or projects may result in temporary 
construction effects; however, the exact locations of these projects are unknown 
at this time. Many ongoing and future programs include public access or 
recreation objectives or measures, or would protect or enhance water quality, 
fisheries, wildlife habitat, and other biological resources that support recreation 
uses. These programs have the potential to result in beneficial effects on 
recreation, which could help reduce potentially significant cumulative effects. 
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The effects of climate change on operations at Shasta Lake could potentially 
affect water-based recreation opportunities both at the lake and downstream. As 
described in the Climate Change Modeling Appendix, climate change could 
result in higher reservoir releases in the future because of an increase in winter 
and early-spring inflow into the lake from high-intensity storm events. The 
change in reservoir releases could be necessary to manage for flood events 
resulting from these potentially larger storms. The potential increase in releases 
from the reservoir could lead to long-term changes in downstream channel 
equilibrium, which could affect the Sacramento River’s ease of use for water-
based recreation. 

CP1 – 6.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
As described in Section 18.3.4, “Direct and Indirect Effects,” above, without 
mitigation CP1 could cause significant and potentially significant effects on 
recreation and public access. These effects consist of temporary construction-
related disruption of recreation access and activities at and near Shasta Dam; 
increased hazards to boaters and other recreationists at Shasta Lake from 
standing timber and stumps remaining in untreated areas of the inundation zone; 
and increased difficulty for boaters and anglers in using the Sacramento River 
and rivers below CVP and SWP reservoirs as a result of decreased river flows. 
These contributing adverse effects from CP1 would be cumulatively 
considerable. With implementation of Mitigation Measures Rec-2 (CP1), Rec-4 
(CP1), and Rec-15 (CP1), adverse effects from CP1 would be reduced to a less-
than-significant level. These adverse effects would no longer result in a 
cumulatively considerable incremental contribution to significant cumulative 
effects on recreation and public access. This would not be a cumulatively 
significant effect. 

As stated previously, effects of climate change on operations at Shasta Lake 
could include a higher frequency of high-flow events, potentially resulting in 
changes to water-based recreation opportunities downstream. As described in 
the Climate Change Modeling Appendix, climate warming could result in more 
intense rainstorms, an increased occurrence of high-intensity rainfall, earlier 
melting of seasonal snowpack, and more events of rain or snow. These expected 
consequences of climate change may create more frequent and severe flooding 
associated with lakes and rivers, and thus greater challenges to water-based 
recreation in the Sacramento River in the primary and extended study areas. 

However, as noted in the Climate Change Modeling Appendix, studies also 
generally predict that climate change may cause Shasta Lake to be unable to 
stay above the 550,000 acre-feet dead pool in some critical years. With the lake 
at such a low level, an increase in adverse effects on recreation on the lake 
could result in critical years. 

Implementation of CP1 could potentially diminish the effects of increased flows 
and potential flooding on downstream recreation in the Sacramento River by 
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providing additional reservoir storage capacity after construction; however, it 
would not likely increase the anticipated adverse effects on recreation on Shasta 
Lake in critical years. When added to the anticipated effects of climate change, 
raising Shasta Dam would not have a significant cumulative effect on 
recreation. 

CP2 – 12.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
The cumulative effects of CP2 would be similar to those of CP1, but greater in 
magnitude. With implementation of Mitigation Measures Rec-2 (CP2), Rec-4 
(CP2), and Rec-15 (CP2), adverse effects from CP2 would be reduced to a less-
than-significant level. These adverse effects would no longer result in a 
cumulatively considerable incremental contribution to significant cumulative 
effects on recreation and public access. This would not be a cumulatively 
significant effect. 

CP3 – 18.5-Foot Dam Raise, Agricultural Water Supply Reliability and 
Anadromous Fish Survival 
The cumulative effects of CP3 would be similar to those of CP1, but greater in 
magnitude. With implementation of Mitigation Measures Rec-2 (CP3), Rec-4 
(CP3), and Rec-15 (CP3), adverse effects from CP3 would be reduced to a less-
than-significant level. These adverse effects would no longer result in a 
cumulatively considerable incremental contribution to significant cumulative 
effects on recreation and public access. This would not be a cumulatively 
significant effect. 

CP4 and CP4A – 18.5-Foot Dam Raise, Anadromous Fish Focus With 
Water Supply Reliability 
The cumulative effects would be similar to those of CP1 for CP4, but greater in 
magnitude. The cumulative effects would be similar to those of CP2 for CP4A. 
With implementation of Mitigation Measures Rec-2 (CP4 and CP4A), Rec-4 
(CP4 and CP4A), and Rec-15 (CP4 and CP4A), adverse effects from CP4 or 
CP4A would be reduced to a less-than-significant level. These adverse effects 
would no longer result in a cumulatively considerable incremental contribution 
to significant cumulative effects on recreation and public access. This would not 
be a cumulatively significant effect. 

CP5 – 18.5-Foot Dam Raise, Combination Plan 
The cumulative effects of CP5 would be similar to those of CP1, but greater in 
magnitude. With implementation of Mitigation Measures Rec-2 (CP5), Rec-4 
(CP5), and Rec-15 (CP5), adverse effects from CP5 would be reduced to a less-
than-significant level. These adverse effects would no longer result in a 
cumulatively considerable incremental contribution to significant cumulative 
effects on recreation and public access. This would not be a cumulatively 
significant effect. 
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Chapter 19  
Aesthetics and Visual Resources 

19.1 Affected Environment 

This chapter describes the affected environment related to aesthetics and visual 
resources for the dam and reservoir modifications proposed under the SLWRI. 

Because of the potential influence of the proposed modification of Shasta Dam 
on water deliveries over a large geographic area, the SLWRI includes both a 
primary study area and an extended study area. The primary study area has been 
further divided into Shasta Lake and vicinity and the upper Sacramento River 
(Shasta Dam to Red Bluff). The extended study area consists of the lower 
Sacramento River and Delta and the CVP/SWP service areas. 

19.1.1 Visual Environment 
Both natural and artificial landscape features contribute to perceived visual 
images and the aesthetic value of a view. The value is determined by contrasts, 
forms, and textures exhibited by the natural environment (e.g., geology, 
hydrology, vegetation, and wildlife), as well as human-made features. The 
aesthetic value of an area is a measure of its visual character and quality 
combined with the viewer’s response to the area (DOT 1981). In general terms, 
the visual landscape is considered to be a vital component of an area’s overall 
resource value. The ability of the landscape to undergo alteration without losing 
its visual character is considered important for the maintenance of high scenic 
value. As development deviates from the natural landscape, visual impacts 
increase. The visual impacts of a project are determined by a number of factors, 
including effects on the visual character and quality (e.g., form, line, color, and 
texture), visual exposure, viewer sensitivity, and the number of viewers who are 
expected to see the project. 

People respond differently to changes in the physical environment, depending 
on their prior experiences and expectations, their proximity to the views, and the 
length of time the view is visible to them. Visual effects analyses tend to be 
highly subjective. For this reason, aesthetics and visual resources are addressed 
qualitatively rather than quantitatively. 

This section focuses on the primary study area consisting of Shasta Lake and 
vicinity and the upper Sacramento River from Shasta Dam downstream to Red 
Bluff. The focus is on the primary study area because implementation of the 
project would have virtually no effect on aesthetic values and visual resources 
in the extended study area. 
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The visual environment, or character, is a function of both the natural and man-
made landscape features that make up a view. The character of any given area is 
influenced by geologic, hydrologic, botanical, wildlife, recreational, and urban 
features. The perception of visual character can vary significantly as season, 
hour, light, shadow, weather, and the other elements of a view change. Form, 
line, color, and texture are the basic components used to describe visual 
character and quality for most visual assessments (DOT 1981). The dominance 
of each of these components on the landscape forms the viewer’s impression of 
the landscape, and therefore, the aesthetic value of the landscape. The aesthetic 
value of an area is a measure of its visual character and scenic quality combined 
with the viewer response. 

The overall sensitivity and response of a viewer to the quality of a view is based 
on a combination of viewer exposure and viewer sensitivity. “Viewer exposure” 
refers to the visibility of resources in the landscape, the proximity of the vantage 
point to the view, the elevation of the viewer relative to the view, the frequency 
and duration of the viewing, the number of observers, and the preconceived 
expectations of individual viewers or groups. “Viewer sensitivity” refers to the 
extent of the public’s concern for particular landscapes. Judgments of visual 
quality and viewer response should be based on a regional frame of reference. 
The geographic setting and nature of the visual resource will significantly 
influence the degree of visual quality and sensitivity experienced by the viewer. 
For example, the presence of a small hill in an otherwise flat landscape may be 
considered a significant visual element, but a hill of the same size may have 
very little significance when located in mountainous terrain. 

For purposes of this report, a viewshed is defined as the surface area visible 
from a particular location (e.g., a highway pull-out, campground, or marina) or 
sequence of locations (e.g., along a highway or trail). The scenic attractiveness 
and distance zones also influence the aesthetic value of a viewshed. 

Scenic Attractiveness 
Scenic attractiveness is classified as: 

• Class A “distinctive” – Areas where landform, vegetation patterns,
water characteristics, and cultural features combine to provide unusual,
unique, or outstanding scenic quality. These landscapes have strong
positive attributes of variety, unity, vividness, mystery, intactness,
order, harmony, uniqueness, pattern, and balance.

• Class B “typical” – Areas where landform, vegetation patterns, water
characteristics, and cultural features combine to provide ordinary or
common scenic quality. These landscapes generally have positive, yet
common, attributes of variety, unity, vividness, mystery, intactness,
order, harmony, uniqueness, pattern, and balance.
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• Class C “indistinctive” – Areas where landform, vegetation patterns,
water characteristics, and cultural features have low scenic quality.
Water and rock forms of any consequence are often missing in Class C
landscapes. These landscapes have weak or missing attributes of
variety, unity, vividness, mystery, intactness, order, harmony,
uniqueness, pattern, and balance.

Class A and B visual resources typically are found in State or Federal parks, 
recreation areas, and wilderness areas, including rivers and lakes. Class C 
resources generally are areas that have low scenic quality and consist of more 
common landscapes. 

Distance Zones 
In addition to scenic attractiveness, three primary distance zones are used, as 
appropriate, to characterize the viewsheds described in the following sections. 
These distance zones, described below, are foreground, middle ground, and 
background. 

• Foreground (0 to 0.5 mile) – At a foreground distance, people can
distinguish small boughs or leaf clusters, tree trunks and large
branches, individual shrubs, clumps of wildflowers, medium-sized
animals, and medium to large birds.

• Middle ground (0.5 to 4 miles) – At a middle ground distance, people
can distinguish individual tree forms, large boulders, flower fields,
small openings in the forest or tree line, and small rock outcrops. Form,
texture, and color remain dominant and pattern is important.

• Background (4 miles to horizon) – At a background distance, people
can distinguish groves or stands of trees, large openings in the forest,
and large rock outcrops. Texture is not detectable and color has
flattened, but large patterns of vegetation or rocks are still
distinguishable, and landform ridgelines and horizon lines are the
dominant visual characteristics.

Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
For purposes of the aesthetics and visual resources assessment, the primary 
study area encompasses Shasta Lake and vicinity and the upper Sacramento 
River in Northern California. Shasta Dam is located about 9 miles northwest of 
Redding, and the dam and the entire reservoir are in Shasta County. The Shasta 
Lake and vicinity portion of the primary study area is composed of Shasta Dam 
and Shasta Lake and the lower reaches of the tributaries draining into Shasta 
Lake. The upper Sacramento River portion includes dam-related infrastructure 
downstream from the dam, Keswick Reservoir, and watersheds that are tributary 
to the Sacramento River downstream to Red Bluff. 
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The terrain of the primary study area is extremely diverse and includes the 
mountainous terrain surrounding Shasta Lake as well as the landscapes of the 
Central Valley below Keswick Reservoir. Upstream from Keswick Reservoir, 
slopes are characterized by a mix of pine and oak forests and, to varying 
degrees, chaparral and rock outcrops. The landscape includes topographic 
features of the Klamath Mountains, the southern Cascade Range, and the 
Central Valley. Two volcanic features – Mount Shasta and Mount Lassen – can 
be seen from numerous vantage points throughout the area. 

Shasta Lake is the central visual attraction of the portion of the primary study 
area upstream from Shasta Dam. It is the largest lake in the Whiskeytown-
Shasta-Trinity National Recreation Area (NRA). The Shasta and Trinity Units 
of the NRA are managed by the USFS Shasta-Trinity National Forest (STNF) to 
provide high-quality recreational experiences and visual perceptions to the 
public. Shasta Lake offers the public a variety of outdoor recreational 
experiences and activities, including boating, water-skiing, swimming, fishing, 
camping, picnicking, hiking, hunting, and mountain biking. Recreation at the 
lake is managed by USFS consistent with the STNF Land and Resource 
Management Plan (LRMP) (USFS 1995b) and guidelines established for the 
Shasta and Trinity units of the NRA. 

Shasta Lake has a surface area of 29,500 acres, with a shoreline of about 420 
miles. Currently, there are 9 marinas on Shasta Lake, most of which are located 
in coves. Although numerous campgrounds provide facilities for land-based 
recreation, the primary recreational use of the lake is water-based. Many types 
of boats use the lake, including private and commercial houseboats, powerboats, 
and personal watercraft. 

The construction of Shasta Dam inundated the canyons of the Sacramento, Pit, 
and McCloud rivers, as well as numerous tributaries. The diversity of visual 
experiences at Shasta Lake and the surrounding slopes is influenced by 
fluctuating water levels, compounded by human-made features such as 
Interstate 5 (I-5), the Union Pacific Railroad (UPRR), and electrical 
transmission facilities. A variety of commercial and residential uses occurs in, 
on, or near Shasta Lake. 

Shasta Lake is crossed from north to south by I-5 via the Pit River Bridge at the 
western end of the Pit Arm and the Antlers Bridge near the northern end of the 
Sacramento Arm. Views from both of these bridges are dominated by Shasta 
Lake and the surrounding landscapes; the views encompass minimal 
development, although Bridge Bay Resort can be clearly seen from the 
southbound lanes of the Pit River Bridge and some commercial and residential 
development can be seen from the Antlers Bridge. 

The STNF LRMP classifies National Forest System (NFS) lands based on 
visual quality objectives (VQO). VQOs identify how much a management 
activity can contrast visually with the character of the landscape. The Shasta 
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and Trinity units of the NRA include lands managed by the STNF to meet the 
following VQOs: modification, partial retention, and retention. Areas 
designated as “modification” are typically developed areas, such as 
campgrounds, marinas, and boat launch ramps, with management activities in 
the foreground and a natural appearance in the middle ground. “Partial 
retention” refers to those areas where management activities remain visually 
subordinate on the landscape. “Retention” areas are those where management 
activities are not visually evident. The “Preservation” VQO designation allows 
for ecological changes only. Management activities, except for very low visual 
impact recreation facilities are prohibited. The “Maximum Modification” VQO 
applies to areas in which changes in the landscape are strong and would be 
obvious to the average viewer. These changes stand out as a dominating 
impression of the landscape, yet they are shaped so that they might resemble 
natural patterns when viewed from a distance of 3 miles to 5 miles or more. 
These areas visually appear to be major disturbances. 

The LRMP defines three principal criteria to classify VQOs: (1) sensitivity 
levels, (2) scenic quality of the landscape, and (3) distance from the main 
viewing areas. Table 19-1 compares the acreage of VQOs (as defined in the 
LRMP) to the total area of NFS lands managed by USFS in the Shasta and 
Trinity units of the NRA. 

Table 19-1. Shasta-Trinity National Forest Inventoried Visual Quality Objectives 

Inventoried VQO 
NFS Lands 

(2,705,234 acres) 

NRA Lands 
(Shasta and Trinity Units) 

(121,505 acres) 
1Acres  Percent2 3Acres  Percent4 

Preservation 498,700 18 28,095 23 

Retention 175,000 6 92,387 76 

Partial Retention 590,600 22 0 0 

Modification 597,600 22 1,112 1 

Maximum Modification 259,100 10 0 0 
Sources: USFS 1995b, 2007 

 

Notes: 
1  Number of acres of lands of the VQO type in the LRMP management area (NFS land only) 
2  Percentage of lands of the VQO type in the LRMP management area (NFS land only) 
3  Number of acres of land by VQO type in the NRA (Shasta and Trinity Units) management area (NFS 

land only) 
4  Percentage of lands by VQO type in the LRMP management area (NFS land only) 
Key: 
LRMP = Land and Resource Management Plan 
NFS = National Forest System 
NRA = National Recreation Area 
VQO = visual quality objective 

In the NRA, Shasta Dam and Shasta Lake are the dominant components of the 
visual environment. The lake, combined with constructed facilities (e.g., Shasta 
Dam, Pit River Bridge, Bridge Bay Resort) and natural features (e.g., 
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mountains, rivers, canyons, vegetation) observable from various locations have 
a substantial influence on the visual character of the existing landscape. 

The remaining parts of this section describe the visual resources in the primary 
study area. Much of the content of these descriptions was taken from 
reconnaissance-level data gathered during the SLWRI by Reclamation and its 
consultants. The STNF also provided information used to characterize these 
visual resources. Visual resources are described in terms of visual sensitivity 
and viewer response. 

Viewsheds   A number of factors can influence the aesthetic value of viewsheds 
in the primary study area, which are dominated by constructed features and 
natural landscapes. Although exposed surfaces associated with grading and 
barren shoreline may be obvious, factors such as vegetation, lighting, and glare 
can also substantially influence these viewsheds both spatially and temporally. 
The viewshed types that occur in the primary study area are listed below and 
described in the following sections: 

• Panoramic views

• Vista points

• Landscape features

• Distinctive built features

• Built features (detractions)

• Exposed shoreline of Shasta Lake

• External views

Panoramic Views   A panoramic view is defined as the unbroken view of an 
entire surrounding area. In the Shasta Dam and Shasta Lake area, panoramic 
viewing opportunities are governed by the elevation, aspect, and location of the 
viewer. The steep, mountainous topography around Shasta Lake largely 
influences the degree to which any given area can be seen from a particular 
vantage point. Vegetation, lighting, and glare also influence a panoramic view. 
For example, panoramic views as seen from the lake level vary greatly from 
those seen from the I-5 corridor higher up the slope. 

The contrast between Shasta Lake and the surrounding mountains affords 
visitors a diversity of views from various locations around the lake. The length 
and configuration of the shoreline of Shasta Lake coupled with the mountainous 
terrain represent an important visual and scenic resource in the region. 
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Panoramic viewsheds are plentiful throughout the primary study area. Among 
the most dramatic and high-quality views is that of the so-called “Three 
Shastas,” consisting of Shasta Dam, Shasta Lake, and Mount Shasta. The 
photograph in Figure 19-1, taken from the State Route (SR) 151 vista point 
above the Shasta Dam Visitor Center, illustrates the Three Shastas with the dam 
in the foreground, the lake in the middle ground, and Mount Shasta in the 
background. This view is a widely publicized panorama that draws large 
numbers of visitors to the area annually. Class A and B views extend for miles 
to the north, east, and west from the SR 151 vista point. 

For purposes of this 
assessment, panoramic 
viewsheds consist primarily 
of views visible from 
locations immediately 
adjacent to or above Shasta 
Dam that are subject to heavy 
use (e.g., Bridge Bay Resort, 
Shasta Dam Visitor Center, 
the I-5 corridor). However, 
some less accessible, but 
nonetheless important, 
locations such as residences, 
campgrounds, marinas, and 
other facilities may also 
provide opportunities for 
panoramic views and thus 
have been included in the 
assessment of potential 
impacts on panoramic views. 

Vista Points   Vista points 
differ from panoramic views 
in the level of visible 
expanse. Panoramic views 
encompass an entire 
surrounding area, whereas 
views from vista points are 
limited by what can be seen 
through an opening, such as 
between rows of trees or 
buildings. Shasta Lake and 
the surrounding area offer 
almost limitless viewing 
opportunities. Viewsheds 
have been assessed based on 

Figure 19-2. Typical View of Shasta Lake from a 
Lakeside Campsite (taken from the Dekkas 
Rock Campground, McCloud Arm) 

Figure 19-1. Panoramic view of the Three 
Shastas (Shasta Dam, Shasta Lake, and Mount 
Shasta) as seen from the State Route 151 Vista 
Point 
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sites that are representative of popular use areas such as marinas, residences, 
and other recreational features. 

 Most of the shoreline around the lake (above the ordinary high-water line) is 
heavily vegetated and its 
topography varies 
significantly. Views from most 
onshore recreation areas are 
limited by stands of trees and 
undulating banks. Figure 19-2 
shows a view of the lake from 
a typical lakeside campsite, in 
this case the Dekkas Rock 
Campground located on the 
McCloud Arm. Views of the 
shoreline from the water are 
also influenced by topography 
and vegetation. Although large 
expanses of the shoreline may 
be visible to boaters, lake 
elevation and bank topography 
ultimately determine what can 
be seen by boaters. 

 Landscape Features   “Landscape feature” is a term used to describe the land 
characteristics of a particular area, such as a forested or mountainous site. 
Several landscape features 
characterize the primary study 
area, including forest, rocky 
outcrops, and urban 
development. Well-known 
landscape features in the 
primary study area include 
Shasta Dam, Mount Shasta, the 
Sundial Bridge, and the 
Sacramento River. The distance 
of the feature upstream from 
Shasta Dam, coupled with 
variations in lake levels, 
influences the view of landscape 
features. As the lake level falls, 
the various arms look more like 
rivers (e.g., channelized, boulder-strewn) and less like a lake. Figure 19-3 
illustrates some of the distinctive landscape features visible from a portion of 
the Bridge Bay Marina, the Pit River Bridge, and limestone outcrops located 
along the McCloud Arm. 

 
Figure 19-3. Some of the Distinctive 
Landscape Features Visible from the Bridge 
Bay Resort, Including a Portion of the Bridge 
Bay Resort 

 
Figure 19-4. Shasta Dam and Infrastructure 
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Distinctive Built Features   The aesthetic quality of a distinctive built feature is 
subject to individual interpretation. This subjective interpretation is influenced 
by the contrast of these features with their setting. For example, engineered 
features such as Shasta Dam and its infrastructure (Figure 19-4) can be 
considered to detract from the “natural” character of the setting, because some 
viewers might argue that the natural character of the features inundated by 
Shasta Lake is its greatest strength. The dam, which was completed in 1945, is a 
curved concrete gravity-type dam containing 6.5 million cubic yards of concrete 
weighing 15 million tons. It is the second largest dam in mass in the United 
States. (Grand Coulee Dam on the Columbia River in Washington State is the 
largest.) 

The 3,460-foot-long dam is 602 feet high, 543 feet thick at the bottom, and 30 
feet thick at the top (Reclamation 2005). The face of the dam covers 31 acres, 
equal to 6 football fields and their stadiums, and the 487-foot spillway is the 
largest built waterfall in the world – three times the height of Niagara Falls. The 
spillway, as seen from the west, measures 375 feet in width with 3 drum gates, 
each 110 feet wide, 28 feet tall, and weighing 500 tons. There are 18 outlets on 
the face of the dam, each 8½ feet in diameter (large enough to drive a pickup 
truck through) with a maximum spillage capacity of 186,000 cubic feet per 
second. 

With more than 400 miles of shoreline, Shasta Lake is the largest human-made 
lake in California. The water storage capacity is more than 4.5 million acre-feet. 
The surface area of the lake is 29,740 acres, and the lake drains 6,665 square 
miles (Reclamation 2005). The lake is one of the major landmarks in Northern 
California. 

Built Features (Detractions)   
An opinion concerning the 
attractiveness of a built feature 
is formed by the viewer’s 
perception, biases, and 
personal preferences. A feature 
seen as an eyesore by one 
viewer may very well be 
considered attractive by 
another. Built features such as 
bridges, structures, roads, 
power transmission lines, and 
water storage tanks are 
generally visible only from 
site-specific locations (e.g., the 
visitor center, marinas, sections of I-5) in the primary study area. Figure 19-5 
shows an example of built features found in the primary study area (in this case, 
a railroad bridge in the foreground and the Antlers/I-5 Bridge in the 
background, as seen from Lakeshore Drive). 

Figure 19-5. Examples of Built Features in the 
Primary Study Area 
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Additional built features of interest in the primary study area include bridges, 
roads, utilities, and 
commercial, administrative, 
and residential structures. 

Exposed Shoreline of Shasta 
Lake   Currently, Shasta Lake 
reaches or nearly reaches full 
pool levels about once every 5 
years. Because it is a reservoir, 
water levels fluctuate in 
response to climatic conditions 
and operational requirements. 
Typical operational scenarios 
involve drawing the reservoir 
down during the demand 
period (May through October) 
and storing runoff during the winter/spring period. By its nature, the amount of 
shoreline exposed below the full pool level elevation fluctuates daily. In 
extremely dry years, more than 200 vertical feet of shoreline may be exposed 
for extended periods through 
the fall. 

Unlike bodies of water that are 
influenced by tides or other 
natural fluctuations, Shasta 
Lake does not support habitats 
that can adapt to large changes 
in environmental conditions. 
Therefore, the exposed 
shoreline below the full pool 
level is essentially devoid of 
vegetation (Figure 19-6). As 
illustrated in this figure, the 
relatively gradual slope to the 
lake bottom results in a greater 
area of exposed shoreline with 
lower water levels, resulting in 
the “bathtub ring” effect common to California reservoirs (Reclamation 2006). 
As the elevation of the water surface decreases, the viewing quality changes 
spatially and temporally. Erosional processes, primarily wave erosion, 
exacerbate this situation. The seasonal fluctuations in water levels and, 
consequently, the amount of exposed shoreline greatly affect the visual quality 
of Shasta Lake. 

External Views   A number of factors may affect the viewsheds described in the 
preceding section. Exposed surfaces associated with barren shoreline and 

 
Figure 19-6. The “Bathtub Ring” Effect 

 
Figure 19-7. View of Shasta Lake from a 
Residence Located off Northwoods Road, 
Lakehead, California 
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activities such as grading may be obvious, but factors such as vegetation, 
lighting, and glare could also substantially affect these viewsheds both spatially 
and temporally. 

Topography and property boundaries influence the public’s external views of 
the primary study area. Views of the lake from private property are infrequent. 
Most private parcels are located some distance from the lake, and views of the 
lake are buffered by vegetation and the topography of NFS lands surrounding 
the lake. Nevertheless, some of the private parcels in the vicinity of Shasta Lake 
have views of the lake, although the quality of these views varies. Figure 19-7 
shows a view of Shasta Lake from a nearby residence (the McCloud Arm is 
seen in the middle ground and the Pit Arm in the background). 

Light and Glare   A majority of the lands surrounding Shasta Lake are densely 
vegetated and undeveloped. As a result, there are relatively few sources of 
artificial light and glare in the Shasta Lake and vicinity portion of the primary 
study area. The reaches of the upper Sacramento River that pass through 
developed communities, such as Redding and Anderson, do have substantial 
sources of light and glare, and, to a lesser degree, light and glare are observable 
between the City of Shasta Lake and Lakehead. Vehicle traffic and roadway 
lighting along the I-5 corridor, scattered residential and commercial 
development, and reflective surfaces such as boats and marinas are among the 
primary sources of light and glare. The Shasta Dam compound has a variety of 
sources of light and glare. The backdrop of Shasta Dam at night is nonetheless 
an attraction for visitors and residents. 

Exposed bare mineral soils, which characterize the “bathtub ring” around the 
perimeter of the lake during periods of drawdown, are a potential source of 
glare (Figure 19-6). The chroma of these soils is generally light, and the contrast 
of the bathtub ring with upslope vegetation and downslope water is readily 
apparent from various distances. 

Vegetation   Vegetation is an important variable in characterizing visual 
conditions. The type, location, diversity, and distribution of vegetation influence 
form and texture, depending on the vantage point of the viewer. The diverse 
assemblage of vegetation and barren areas in and adjacent to the primary study 
area varies seasonally. As mentioned previously, forestlands surround Shasta 
Lake. The transition from chaparral/montane hardwood–dominated habitat at 
the southern end of the lake to a conifer-dominated forest to the north and east 
is apparent to travelers on I-5 as well as to people viewing the area from the 
lake level or a vista point. 

Typically, vegetation extends from the ordinary high-water line of Shasta Lake 
into the adjacent uplands. Changes in vegetation type are apparent as the 
viewer’s eye is drawn upward from lake level to surrounding ridgelines. 
Because there is no vegetation below the ordinary high-water line, a distinct 
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demarcation is visible between upland vegetation and water levels as the 
reservoir fluctuates. 

Viewer Groups   The perceptions of viewers are influenced by their location, 
specific activities in which they are engaged, personal degree of awareness, and 
individual values and goals. Activities associated with the project could affect 
three distinct viewer groups: motorists, residents, and recreationists. 

Motorists   For the purposes of this report, motorists are people who view the 
primary study area from a moving vehicle. Motorists can be drivers or 
passengers. This group typically consists of commuters, local residents, 
business travelers, and tourists. 

Tourists are often acutely aware of viewsheds. Business travelers, commuters, 
and local residents who travel the same routes frequently may become inured to 
a view but, at the same time, are more likely to be aware of visual changes than 
occasional passersby. In general, views of Shasta Lake from motorists on I-5 are 
of short duration but relatively frequent from Bridge Bay north to Lakehead. 
The longest duration and most expansive panoramic view of Shasta Lake from 
I-5 occurs as the roadway approaches and crosses Shasta Lake over the Pit 
River Bridge from both the north and the south. Traveling this route at a speed 
of 55 miles per hour, the viewer would be able to observe the lake and its 
vicinity for approximately 1 minute. Other I-5 views may vary from 4 to 16 
seconds, depending on the direction and speed of travel. 

Less traveled roads in the vicinity of Shasta Lake, such as SR 151, Salt Creek 
Road, and Gilman Road, also offer views of the lake. Most views of the lake 
from these roads are limited to vistas (views framed by trees or structures) and 
are therefore of short duration. However, one of the best vantage points from 
which to view the Three Shastas is at an overlook along SR 151, a State scenic 
highway (Figure 19-1). Motorists traveling north who do not stop at the 
overlook also see a spectacular view of the Three Shastas while traveling, 
although the view is of short duration. 

Residents   For the purposes of this report, residents are people whose homes, 
businesses, and/or property are near, and have a view of, a portion of the 
primary study area. The sensitivity of residents to aesthetic values and changes 
to a viewshed is highly individual. In addition, the sensitivity of residents to 
changes in a viewshed is influenced, in part, by the location and the length of 
time that the view from a particular location appears altered from its previous 
condition (e.g., temporary changes during construction or long-term 
modifications to the landscape). 

Views of Shasta Lake from private properties are limited by land ownership 
patterns; most of the lands surrounding Shasta Lake are managed by Federal 
agencies. Views from these lands are influenced by access, vegetation, and 
topography. Homes on nearby ridges, such as those on the ridgeline between 
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Packers Bay and Turntable Bay, typically have partial views of Shasta Lake. 
Similarly, homes clustered along the Sacramento Arm near Lakehead have 
views upstream and downstream from the arm, although the views are limited 
by the steep topography. 

Recreationists   For the purposes of this report, recreationists are people who 
use the lands in the NRA for recreation. Like residents, recreational users of 
Shasta Lake are highly sensitive to the visual character of Shasta Lake and the 
surrounding environment. 

Recreationists are people who participate in land-based activities, such as hiking 
along the shoreline, camping in the NRA’s many campgrounds, or water-based 
activities, such as boating, fishing, or rafting. In addition to four recreational 
residence tracts permitted by the STNF (e.g., Silverthorn Tract), several 
commercial facilities offer overnight accommodations adjacent to the shoreline. 
Recreational users often have a unique perspective on the surrounding 
environment. 

Visual Assessment Units and Key Observation Points   Visual assessment 
units (VAU) are areas of distinct visual character in a viewshed that provide a 
framework for comparing the visual effects of alternatives. Key observation 
points (KOP) are commonly traveled routes or other likely observation points in 
a VAU from which a representative group (motorists, residents, and 
recreationists) can observe a viewshed. 

VAUs are defined by areas where the features or activities associated with the 
project would occur in the line of sight of a KOP and represent foreground or 
middle ground views (i.e., within 4 miles of a KOP in the VAU). KOPs were 
established at locations from which portions of the primary study area can 
clearly be seen by members of the various viewer groups. Table 19-2 lists the 
KOPs established in the primary study area. Locations of VAUs and KOPs are 
shown in Figures 19-8a through 19-8h. Photographs taken from each KOP are 
provided after each figure. 
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Table 19-2. Key Observation Points 

VAU Figure KOP # Photo # Description of Key Observation Point 

Shasta Dam 19-8a 

1 1a 
View of the Three Shastas (Shasta Dam, Shasta Lake, and 
Mount Shasta) from the SR 151 overlook above the Shasta Dam 
Visitor Center and downstream from Shasta Dam 

1 1b 
View of the upper Sacramento River below Shasta Dam from the 
SR 151 overlook above the Shasta Dam Visitor Center and 
downstream from Shasta Dam 

2 2a View of the Main Body of Shasta Lake from Shasta Dam 

2 2b View of the Shasta Dam spillway and the upper Sacramento 
River from Shasta Dam 

2 2c View of the Centimudi Boat Ramp from Shasta Dam 

3 3a View from the Chappie-Shasta OHV Area staging area looking 
northeast 

3 3b View from the Chappie-Shasta OHV Area staging area looking 
south 

4 4a View from the Chappie-Shasta OHV Area campground looking 
northeast 

4 4b View from the Chappie-Shasta 
southwest 

OHV Area campground looking 

5 5a View from the Coram Ranch River House looking northeast 

5 5b View from the Coram Ranch River House looking southeast 

6 6a View from the Coram Ranch Dogwood House looking northeast 

6 6b View from the Coram Ranch Dogwood House looking southeast 

7 7a View from the Coram Ranch Residence looking northeast 

7 7b View from the Coram Ranch residence looking east 

7 7c View from the Coram Ranch residence looking southeast 

8 8 View from the Coram Ranch Guest Quarters looking northeast 

9 9a View from the road above the Chappie-Shasta OHV Area staging 
area looking northeast 

9 9b View from the road above the Chappie-Shasta OHV Area staging 
area looking southwest 

10 10a View of Shasta Dam from pullout east 
Boulevard looking northwest 

of the dam on Lake 

10 10b View of Shasta Lake from pullout east 
Boulevard looking northeast 

of the dam on Lake 

11 11 View of Shasta Dam from the Main Body of Shasta Lake 
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Table 19-2. Key Observation Points (contd.) 

VAU Figure KOP # Photo # Description of Key Observation Point 

Dry Creek Trail 19-8b 1 1 View of Dry Creek Trail northwest of Shasta Dam looking west 
from the Main Body of Shasta Lake 

Little 
Backbone Inlet 19-8b 

1 1a View of the mouth of Little Backbone inlet 
the Main Body of Shasta Lake 

looking northeast from 

1 1b View of the mouth of Little Backbone inlet 
the Main Body of Shasta Lake 

looking northwest from 

Digger Bay 19-8b 

1 1 View of the Main Body of Shasta Lake from the upper 
area west of the Digger Bay Boat Ramp 

parking 

2 2 View of the upper parking area at Digger Bay Marina looking east 

3 3a View of Digger Bay Marina looking northwest from boat ramp 

3 3b View of Digger Bay Marina shoreline looking west 
ramp 

from boat 

3 3c View of Digger Bay Boat Ramp and parking area looking south 
from marina 

Packers Bay 19-8c 1 1 View of Packers Bay from the Packers Bay Boat Ramp 

Bridge Bay 19-8c 

1 1a View of Bridge Bay looking north from the Bridge Bay store 

1 1b View of Bridge Bay 
Bridge Bay store 

looking northwest from the parking lot of the 

2 2 View of the I-5/Pit River Bridge from Bridge Bay 

3 3a View of the Union Pacific Railroad train tunnel looking south from 
the Bridge Bay Resort maintenance area 

3 3b View of the Union Pacific Railroad train tunnel looking north from 
the Bridge Bay Resort maintenance area 

3 3c View of Bridge Bay Marina 4 from the Bridge Bay Resort 
maintenance parking area 

4 4a View of the south shoreline from Bridge Bay Marina 4 stairway 

4 4b View looking northwest from Bridge Bay Marina 4 stairway 

Sacramento 
Arm 19-8d 

1 1 View of the Sacramento Arm from Riverview Drive southbound 
near the community of Pollock 

2 2 View of the Sacramento Arm from Riverview Drive southbound 
near the community of Pollock 

3 3 View of the Sacramento Arm looking east from the Doney Creek 
Bridge on Lakeshore Drive near the community of Lakehead 

4 4a View of the Sacramento Arm from Lakeshore East Campground 
near the community of Lakeshore 

4 4b View of the Sacramento Arm looking southeast from Lakeshore 
East Campground 
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Table 19-2. Key Observation Points (contd.) 

VAU Figure KOP # Photo # Description of Key Observation Point 

5 5a View of the inlet looking northwest from Charlie Creek Bridge on 
Lakeshore Drive 

5 5b View of the Sacramento Arm looking south from Charlie Creek 
Bridge on Lakeshore Drive 

6 6a View of the Sacramento Arm from the Beehive Campground 
access road near Lakeshore 

6 6b View of Sugarloaf Creek inlet/Sacramento Arm 
Campground near Lakeshore 

from Beehive 

6 6c View of Sugarloaf Creek inlet/Sacramento Arm 
Campground near Lakeshore 

from Beehive 

7 7a View of Sugarloaf Cove near 
south 

Lakeshore from north shore looking 

7 7b View of Sugarloaf Cove from north shore looking northwest 

8 8 View of Sugarloaf Marina from the end of Daisy Lane 

9 9a View looking south from Sugarloaf Resort Marina access 

9 9b View toward the Salt Creek inlet from Sugarloaf Resort Marina 
access 

9 9c View of Sugarloaf Marina from Sugarloaf Resort 
Sacramento 
Arm (contd.) 

19-8d 
(contd.) 10 10a View looking south toward Sugarloaf Marina from the Sugarloaf 

Boat Ramp 

10 10b View looking southeast at the Sacramento Arm 
Sugarloaf Boat Ramp 

from the 

10 10c View looking northeast at the Sacramento Arm 
Sugarloaf Boat Ramp entrance 

from the 

11 11a View looking east from the Tsasdi Resort Marina 

11 11b View looking south from the Tsasdi Resort Marina 

12 12a View looking east 
Campground 

toward I-5 from the Lakeshore Resort 

12 12b View looking southeast from the Lakeshore Resort Campground 

13 13 View of the Salt Creek Inlet 
Day Use Area 

looking south from the Oak Grove 

14 14a View looking northeast 
Creek Resort 

from Lower Salt Creek Road at the Salt 

14 14b View looking northwest from Lower Salt Creek Road at the Salt 
Creek Resort 

15 15a View of the Salt Creek Inlet from Lower Salt Creek Road 

15 15b View of the Salt Creek Inlet from Lower Salt Creek Road 
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Table 19-2. Key Observation Points (contd.) 

VAU Figure KOP # Photo # Description of Key Observation Point 

Sacramento 
Arm (contd.) 

19-8d 
(contd.) 

16 16 View of Antlers Bridge/I-5 looking southwest from Antlers Public 
Boat Ramp 

17 17a View of Antlers Public Boat Ramp/Picnic Area parking lot from 
picnic area looking north 

17 17b View of Sacramento Arm from Antlers Public Boat Ramp/Picnic 
Area from picnic area looking south 

18 18a View from typical campsite at Antlers Resort looking north 

18 18b View from typical campsite at Antlers Resort looking east 

18 18c View from typical campsite at Antlers Resort looking southwest 

McCloud Arm 19-8e 

1 1 View of the McCloud Arm, Turntable Bay, and vicinity from a 
residence located off of Northwoods Road, west of I-5 

2 2 View of Turntable Bay from the McCloud Arm of Shasta Lake 

3 3 View of the Bailey Cove Boat 
parking lot 

Ramp from the Bailey Cove 

4 4 View of Holiday Harbor from the Bailey Cove Day Use Area 

5 5 View of Holiday Harbor from the Holiday Harbor Campground 
entrance 

6 6 View looking south toward the 
Caverns parking lot 

McCloud Arm from the Shasta 

7 7 View from the former Lakeview Resort caretaker residence 

8 8a View of the McCloud Arm looking south from the former 
Lakeview Resort boat ramp 

8 8b View of the McCloud Arm looking northeast from the former 
Lakeview Resort boat ramp 

8 8c View of the Lakeview Resort 
Resort boat ramp 

Marina from the former Lakeview 

9 9 View of the former 
Shasta Lake 

Lakeview Resort from the McCloud Arm of 

10 10 View of Shasta Caverns dock 
McCloud Arm of Shasta Lake 

on east side of lake from the 

11 11a View of the McCloud Arm downstream from 
Ramp 

the Hirz Bay Boat 

11 11b View of the McCloud Arm upstream from 
Ramp 

the Hirz Bay Boat 
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Table 19-2. Key Observation Points (contd.) 

VAU Figure KOP # Photo # Description of Key Observation Point 

McCloud Arm 
(contd.) 

19-8e 
(contd.) 

12 12 View of Hirz Bay from the McCloud Arm of Shasta Lake 

 13 13a View of Campbell Creek inlet 
McCloud Arm of Shasta Lake

looking southeast from the 

13 13b View of Campbell Creek inlet 
Arm of Shasta Lake 

looking east from the McCloud 

14 14a View of the McCloud Arm downstream, 
Campground 

from the Dekkas Rock 

14 14b View of the McCloud Arm upstream, 
Campground 

from the Dekkas Rock 

15 15a View of the McCloud River 
Bridge 

upstream, from the McCloud River 

15 15b View of the McCloud River 
River Bridge 

downstream, from the McCloud 

16 16 View of the McCloud River Bridge, from the eastern approach 

17 17 View of the McCloud Arm from Space 10, McCloud Bridge 
Campground 

18 18a View of the McCloud Arm from open area west of Space 1, 
McCloud Bridge Campground 

18 18b View of the McCloud Arm from open area west of Space 1, 
McCloud Bridge Campground 

18 18c View looking west from the open area west of Space 1, 
McCloud Bridge Campground 

Pit Arm 19-8f 

1 1a View of the Pit Arm 
northwest 

from the Jones Valley parking area, looking 

1 1b View of the Pit Arm 
northeast 

from the Jones Valley parking area, looking 

2 2 View of the Pit Arm 
end), looking west 

from the Jones Valley parking area (west 

3 3 View of the Pit Arm 
Campground 

from the entrance to the Jones Valley 

4 4 View of the Pit Arm 
Boat Ramp 

looking north from the Jones Valley Resort 

5 5 View of the Pit Arm from Juniper Drive, Silverthorn Resort 



Chapter 19 
Aesthetics and Visual Resources 

19-19  Final – December 2014 

Table 19-2. Key Observation Points (contd.) 

VAU Figure KOP # Photo # Description of Key Observation Point 

Pit Arm (contd.) 19-8f 
(contd.) 

6 6a View of the Silverthorn Marina from the top of the boat 
looking east 

ramp 

6 6b View of the Silverthorn Marina from the top of the boat ramp 
looking northeast 

6 6c View of the Silverthorn Marina from the top of the boat ramp 
looking north 

7 7 View of the Silverthorn Marina looking south from the Pit Arm 
Shasta Lake 

of 

8 8 View of the west 
Lake 

side of Ski Island looking east from Shasta 

Squaw Arm 19-8g 
1 1 View of Bully Hill looking north from the Squaw Arm of Shasta 

Lake 

2 2 View of Monday Flat looking north from the Squaw Arm of 
Shasta Lake 

I-5 

 

Corridor 19-8h 

1 1a View of the Pit Arm (right) and the McCloud Arm (left) from the 
Pit River Bridge, as seen from I-5 northbound 

1 1b View of Bridge Bay Resort from the Pit River Bridge, as seen 
from I-5 southbound 

2 2 View of the Pit River Bridge looking west from the Pit Arm of 
Shasta Lake 

3 3a 
View of the Sacramento Arm looking toward the Antlers 
Campground from the Antlers Bridge, as seen from I-5 
northbound 

3 3b View of the Antlers Public Boat Ramp from the Antlers Bridge, 
as seen from I-5 northbound 

4 4 View of the Sacramento Arm 
seen from I-5 southbound 

west of the Antlers Bridge, as 

5 5 View of the McCloud Arm and vicinity at Turntable Bay, as 
from I-5 northbound 

seen 

Key: 
I-5 = Interstate 5 
KOP = key observation point 
OHV = off-highway vehicle 
SR = State Route 
VAU = visual assessment unit 
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Figure 19-8a. Visual Assessment Unit and Key Observation Points 
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Photographs for Figure 19-8a, Plate 1 
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Photographs for Figure 19-8a, Plate 2  
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Photographs for Figure 19-8a, Plate 3  
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Figure 19-8b. Visual Assessment Unit and Key Observation Points 
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Photographs for Figure 19-8b, Plate 1  
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Figure 19-8c. Visual Assessment Unit and Key Observation Points 
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Photographs for Figure 19-8c, Plate 1 
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Photographs for Figure 19-8c, Plate 2  
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Figure 19-8d. Part 1 – Visual Assessment Unit and Key Observation Points  
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Figure 19-8d. Part 2 – Visual Assessment Unit and Key Observation Points  
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Photographs for Figure 19-8d, Plate 1 
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Photographs for Figure 19-8d, Plate 2    
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Photographs for Figure 19-8d, Plate 3  
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Photographs for Figure 19-8d, Plate 4  
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Photographs for Figure 19-8d, Plate 5  
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Figure 19-8e. Part 1 – Visual Assessment Unit and Key Observation Points  
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Figure 19-8e. Part 2 – Visual Assessment Unit and Key Observation Points  
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Figure 19-8e. Part 3 – Visual Assessment Unit and Key Observation Points  
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Photographs for Figure 19-8e, Plate 1
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Photographs for Figure 19-8e, Plate 2  
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Photographs for Figure 19-8e, Plate 3  
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Photographs for Figure 19-8e, Plate 4  



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

19-46  Final – December 2014 

 

 This page left blank intentionally. 
 
  



Chapter 19 
Aesthetics and Visual Resources 

19-47  Final – December 2014 

 
Figure 19-8f. Part 1 – Visual Assessment Unit and Key Observation Points  
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Figure 19-8f. Part 2 – Visual Assessment Unit and Key Observation Points  
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Photographs for Figure 19-8f, Plate 1  



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

19-50  Final – December 2014 

 
Photographs for Figure 19-8f, Plate 2  
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Figure 19-8g. Visual Assessment Unit and Key Observation Points  
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Photographs for Figure 19-8g, Plate 1  
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Figure 19-8h. Part 1 – Visual Assessment Unit and Key Observation Points 
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Figure 19-8h. Part 2 – Visual Assessment Unit and Key Observation Points 
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Figure 19-8h. Part 3 – Visual Assessment Unit and Key Observation Points  
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Photographs for Figure 19-8h, Plate 1 
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The locations of VAUs were determined using the following steps: 

• Identification of Visually Sensitive Areas – A determination of
sensitivity was made by considering the level of use that a particular
view receives by the public. Driving routes, recreational areas, and
designated scenic corridors subject to heavy to moderate use
represented the numerous sites in the primary study area that could be
considered visually sensitive. Examples of visually sensitive areas
include the I-5 corridor over the Pit River Bridge, the Shasta Dam
Visitor Center, and Bridge Bay Resort.

• Definition of the Landscape Character – The landscape character is
shaped by the physical, biological, and cultural attributes that combine
to make a landscape identifiable or unique. The diverse terrain of the
region coupled with the unique attributes of Shasta Lake and the
Sacramento River are examples of the landscape character of the
primary study area.

• Identification of Visually Sensitive Observation Points – This step
was used to identify visually sensitive observation points throughout
the primary study area that could be adversely affected by changes to
the visual environment resulting from project implementation.
Important examples of visually sensitive observation points include the
vista point located on SR 151 and residences overlooking portions of
Shasta Lake. Views from such points would be affected by changes in
water levels, as well as the changes to infrastructure associated with
raising Shasta Dam and enlarging Shasta Lake.

• Identification of Visually Affected KOPs – KOPs are determined by
the extent of observable visual impacts from a specific location, and
would depend on the location and distance of the affected area relative
to the visually sensitive observation point. The analysis of impacts at
such sites considered whether or not project activities would be in the
direct line of sight or would occur in the foreground (0 to 0.5 mile) or
middle ground (0.5 to 4 miles) view. The distinctiveness of features
begins to diminish beyond 3 miles. KOPs represent observation points
in the primary study area having a direct line of sight to, or a view of,
the foreground or middle ground of affected areas. The KOPs selected
for the analysis of project impacts are identified in Table 19-2 and are
further described in the following section.

• Classification of Scenic Attractiveness – Scenic attractiveness refers
to a classification system used to distinguish unique or remarkable
views from those that are more mundane. As described previously, the
classification system consists of the following categories: Class A,
“distinctive”; Class B, “typical”; and Class C “indistinctive.”
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Following is a discussion of the VAUs and associated KOPs that were identified 
for the primary study area. Because the primary study area is so large and much 
of it is remote, VAUs were established at locations subject to relatively high 
levels of use where changes to the visual environment would be most apparent. 

Shasta Dam VAU   The Shasta Dam VAU was established to illustrate the views 
of Shasta Dam from the SR 151 overlook, the Shasta Dam Visitor Center, and 
the Main Body of Shasta Lake. All of these locations draw numerous visitors 
annually and receive widespread publicity in regional tour guides. Shasta Dam 
and the adjacent visitor center provide a unique setting from which the public’s 
visual impression of the overall impact of the project (i.e., raising of water 
levels, increased dam elevation) would be made. A popular attraction in the 
Shasta Dam VAU is to walk across the dam. Unregulated vehicle traffic is 
restricted because of homeland security concerns. However, since 2010, visitors 
have been allowed to drive across the dam between 6 a.m. and 10 p.m. after 
producing a valid driver’s license and vehicle registration and subjecting their 
vehicle and any trailer to inspection. In addition, boaters and other water-based 
recreationists have expansive views of the waterside face of the dam. 

 Shasta Dam VAU – KOP 1   Views from the Shasta Dam overlook on SR 
151 capture the essence of the region by offering unobstructed views of the 
Three Shastas (Shasta Dam in the foreground, Shasta Lake in the middle 
ground, and Mount Shasta in the background). Situated on the mountainside 
above the southeast side of the dam, the overlook offers viewers the opportunity 
to observe not only the Three Shastas, but also the upper Sacramento River as it 
flows from the dam spillway and miles of mountainous, forested terrain in most 
directions. The unique and outstanding scenic quality of this view makes it a 
Class A visual resource that also contains components of the more typical Class 
B views (e.g., forest, ridgelines). 

KOP 1, Photo 1a, illustrates the Class A panoramic views from the SR 151 
overlook to the north/northeast. The dam, the southern end of the Main Body of 
the lake, and the forested landscape are prominent; Mount Shasta, about 50 
miles away, is dominant in the background. Also clearly visible, but less 
remarkable than the dam, is the dam’s infrastructure, including the powerhouse 
and maintenance roads. The uniqueness of the dam and its infrastructure set 
against a dramatic landscape of forest and mountains makes this view a Class A 
visual resource. 

KOP 1, Photo 1b, illustrates the limited Class B views of the upper Sacramento 
River channel downstream from the spillway from the SR 151 overlook. The 
Sacramento River, regulated by Keswick Reservoir, flows through a steep 
canyon and is obscured from view by topography and vegetation. The Chappie-
Shasta Off-Highway Vehicle (OHV) Area, managed by the U.S. Department of 
the Interior, Bureau of Land Management (BLM), along with sections of 
County Road 5G011 (which is accessed via the dam) and an abandoned railroad 
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line, are visible on the north side of the river, but the river channel itself is not 
visible from this KOP. 

 Shasta Dam VAU – KOP 2   KOP 2, Photo 2a, illustrates the Class A and 
B views of the southern end of the lake as seen from the center of the roadway 
crossing over Shasta Dam. A panoramic view of the southern end of the lake, 
which occupies the foreground and the middle ground with Mount Shasta on the 
horizon, is seen from this area. The Centimudi Boat Ramp is clearly visible in 
the middle ground to the east (KOP 2, Photo 2c). 

Turning to the west (KOP 2, Photo 2b), the Shasta Dam compound and the 
Sacramento River below the dam form the primary focal point from this 
viewpoint. The river meanders out of sight about 1 mile downstream from the 
dam. This spectacular view of the spillway is a Class A visual resource. 

 Shasta Dam VAU – KOP 3   Downstream from the dam, on the right 
(north) side of the Sacramento River, BLM maintains the Chappie-Shasta OHV 
Area. KOP 3 was established to illustrate the limited views of the downstream 
face of Shasta Dam from the OHV main staging area. As shown in Photo 3a, the 
middle ground of the view is dominated by a Class B view of the upper part of 
Shasta Dam. Vegetation and topography limit the extent of views of the dam 
from this location and, as illustrated by Photo 3b, also effectively block views 
of the river channel south toward the river from the staging area. 

 Shasta Dam VAU – KOP 4   A public campground at the OHV staging 
area provides views for OHV recreationists. Although Shasta Dam is not visible 
from the campground, the Sacramento River dominates the middle ground view 
to the north, east, and south. KOP 4, Photos 4a and 4b, respectively, show the 
Class B views of the river upstream and downstream. 

 Shasta Dam VAU – KOPs 5, 6, 7, and 8   Approximately 0.25 mile 
downstream from the OHV staging area, south of the boundary of the Shasta 
Unit of the NRA, are the historic mining community of Coram and the Coram 
Ranch, a privately owned recreation resort. KOPs 5, 6, 7, and 8 were established 
to illustrate the varying degrees of river views (and at one location (KOP 7, 
Photo 7a), a view of Shasta Dam) from the Coram Ranch cabins. Views from 
the River House (KOP 5, Photos 5a and 5b), the Dogwood House (KOP 6, 
Photos 6a and 6b), and the modular cabins (KOP 8, Photo 8) are considered 
Class B, offering views of the Sacramento River approximately 1 mile 
downstream from the dam. The most remarkable view of the primary study area 
from the ranch is the view of Shasta Dam from the ranch’s main house (KOP 7, 
Photo 7a). Although distance places the dam in the middle ground, as seen from 
the main house, the view of the dam is nonetheless impressive. Foreground 
vegetation serves to frame the dam and draw the viewer’s focus to the feature. 
KOP 7, Photos 7b and 7c, illustrate the views of the Sacramento River from the 
main ranch house. The views from KOP 7 of Shasta Dam and the Sacramento 
River are considered to be Class A. 
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 Shasta Dam VAU – KOP 9   KOP 9 was established to demonstrate the 
view of Shasta Dam and the Sacramento River from Coram Road, upslope of 
the OHV staging area. The Class A view of the river and dam from KOP 9 
(Photo 9a) shows the foreground, middle ground, and background landscape. 
Although most of the dam is visible, its base and a portion of the right abutment 
(north end) are obscured by topography. The narrowing of the river channel 
toward the background draws the viewer’s eye toward the dam and the 
mountains in the background. The Class B view looking downstream (Photo 9b) 
offers partial views of the river, limited by vegetation and topography. 

 Shasta Dam VAU – KOP 10   KOP 10 was established to illustrate the 
view afforded motorists traveling on Lake Boulevard. Coming into the NRA 
from the south, approximately 0.5 mile of the extreme northern end of Lake 
Boulevard follows the shoreline of Shasta Lake before ending at the Shasta 
Lake Visitor Center. Similar to views from SR 151 (KOP 1), the elevation of 
the roadway above the lake allows for expansive vistas from pullouts along the 
route. Photo 10a shows the Class A vista point view of the lakeside face of 
Shasta Dam, the Main Body of Shasta Lake in the middle ground, and the 
forested mountain terrain that dominates the background. Vegetation and 
topography in the foreground frame the view but also restrict it. The full extent 
of the view from KOP 10 cannot be fully appreciated by viewers unless they 
stop at a roadside pullout; otherwise, they will quickly pass it by when traveling 
on Lake Boulevard. 

Views of Shasta Lake, the surrounding mountains, and Mount Shasta (in the 
distant background) looking north from KOP 10 (Photo 10b) are impressive but 
more typical of views around Shasta Lake. The Class B view of the lake and its 
vicinity from this location would be most noticed by motorists traveling east on 
Lake Boulevard, but the view would be of short duration because the road turns 
abruptly south away from the lake a short distance beyond this point. 

 Shasta Dam VAU – KOP 11   KOP 11, Photo 11, illustrates the panoramic 
view that boaters and other water-based recreationists in the Main Body of the 
lake have of Shasta Dam. The attractiveness of a distinctive built feature, such 
as the dam, in contrast to the natural character of its surroundings (e.g., water 
and mountains) is subjective; nonetheless, it is an impressive sight. The 
uniqueness of the dam set against a dramatic landscape of water and mountains 
makes this view a Class A visual resource. 

Dry Creek Trail VAU   The proximity of the Dry Creek Trail area to Shasta 
Dam makes it a prominent part of the landscape when viewed from the Main 
Body of Shasta Lake. Most of the Dry Creek Trail shoreline is not visible from 
the dam, the Chappie-Shasta OHV Area staging area and campground, or other 
areas frequented by the public because it is obstructed by topography and has 
limited public access. Although the Dry Creek Access Road meanders through 
the uplands adjacent to the shoreline, the road is primitive and used only by 
OHV recreationists, mountain bikers, and the occasional hiker. 
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 Dry Creek Trail VAU – KOP 1   Most views of the shoreline from the road 
are obstructed by vegetation and distance. KOP 1 (Photo 1) shows the lakeside 
view, which is the most common vantage point from which visitors to Shasta 
Lake would see the Dry Creek Trail shoreline. This Class B view is common 
throughout the Shasta Lake portion of the primary study area. 

Little Backbone Inlet VAU   The Little Backbone Inlet VAU was established to 
illustrate the more typical views that boaters and other water-based 
recreationists would have of the western side of Shasta Lake. Much of this area 
has been previously disturbed by mining, wildfire, and OHV activities. Because 
most of the western shoreline is remote and undeveloped, few people visit the 
area. 

 Little Backbone Inlet VAU – KOP 1   As with much of the western 
shoreline, the distance from the more populated parts of the primary study area 
makes it difficult to discern specific details of the landscape. KOP 1, Photos 1a 
and 1b, illustrate the Class B views in this part of the lake. 

Digger Bay VAU   The Digger Bay Marina is one of the most difficult marinas 
on Shasta Lake to access by car. Although it is only 3 miles from the City of 
Shasta Lake, the road is narrow and extremely winding and the surrounding 
terrain is very steep. Nonetheless, this USFS-permitted marina offers a variety 
of amenities that make it a popular destination, including the only source of gas 
on the western part of the lake, a small store, and boat rentals. 

 Digger Bay VAU – KOPs 1, 2, and 3   Views of Shasta Lake from the 
upper parking area are limited by vegetation and topography (KOP 1, Photo 1, 
and KOP 2, Photo 2). Similarly, views of Shasta Lake (KOP 3, Photo 3a) and 
the uplands adjacent to the marina (KOP 3, Photos 3b and 3c) are also 
extremely limited by vegetation and topography. These views are a Class C, 
indistinctive visual resource. 

Packers Bay VAU 
 Packers Bay VAU – KOP 1   Although smaller than nearby Bridge Bay 
Resort, Packers Bay is a popular destination for water-based recreationists. In 
addition to a boat ramp managed by USFS, the Packers Bay Marina (permitted 
by USFS) features amenities such as gas, houseboat rentals, and a small store 
that is open on a seasonal basis in a less congested environment than at other 
recreational facilities around the lake. Scenery in and around the Packers Bay 
Marina is not terribly dramatic, but rather is typical of the region. KOP 1, Photo 
1, shows the Class B view from the Packers Bay Boat Ramp. 

Bridge Bay VAU   The Bridge Bay Resort and Marina, permitted by USFS, is 
the largest and one of the most popular marinas on the lake. Its close proximity 
to I-5 and amenities such as a restaurant, lodging, a store, and a full-service boat 
marina with houseboat rentals draw a large number of visitors annually. 
Tourists and motorists, particularly those traveling along the I-5 corridor, are 
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attracted to Bridge Bay by its accessibility. It is from Bridge Bay that most 
visitors to the region are likely to derive their initial visual perception of Shasta 
Lake and the surrounding area. 

 Bridge Bay VAU – KOP 1   KOP 1, Photos 1a and 1b, illustrate the view 
of Shasta Lake from the main parking area adjacent to the Bridge Bay store. 
During full pool or nearly full pool periods, this parking area is used heavily by 
visitors, boat owners, and other recreationists accessing the lake from Bridge 
Bay. As the water recedes, marina users and other recreationists tend to follow 
it downslope, thus lessening the level of use received by this parking area and 
subsequently altering the viewing perspective. Photo 1a illustrates the Class B 
view of the Bridge Bay Marina as seen from KOP 1. Landscape features in this 
photo as well as Photo 1b, taken from the same KOP but from a slightly 
different perspective, are generally typical for the area – that is, positive yet 
common. 

 Bridge Bay VAU – KOP 2   KOP 2, Photo 2, illustrates the striking view of 
the I-5 Pit River Bridge and the UPRR trestle that is located on the lower deck 
of the bi-level bridge structure, as seen from the northern part of the Bridge Bay 
Marina. This view is available not only from the parking lot and northern 
marina, but from the resort’s restaurant and hotel as well. As a result of its 
strong positive attributes (e.g., uniqueness, pattern, balance, mystery), the 
bridge, which is a Class A visual resource, dominates the middle ground of the 
scene. 

 Bridge Bay VAU – KOP 3   South of Bridge Bay’s Marina 4, which is 
located in the extreme southeast corner of the main body of the lake adjacent to 
the UPRR tracks, is the Bridge Bay Marina maintenance area. From this 
location there is a view of the train tunnels adjacent to the east side of the 
maintenance area. KOP 3, Photo 3a, shows the northern end of the 
southernmost tunnel, and Photo 3b (taken from the same location) shows the 
southern end of the northernmost tunnel. Both perspectives would be apparent 
only to people working in the maintenance area or those who purposely access 
the area to view the trains. The track and its features are set back against the 
hillside; therefore, distance, shadow, and topography would obscure most views 
of this location from the lake, and viewers passing through the primary study 
area on the train would not have much opportunity to view the lake. Photo 3c, 
taken from the same location as the previous two photos, demonstrates the 
distance of the tracks from the Main Body of the lake and illustrates the site’s 
Class B view. 

 Bridge Bay VAU – KOP 4   KOP 4 was established to document the initial 
impression that visitors accessing Bridge Bay’s Marina 4 would experience 
from the stairway. Similar to the photos showing views from KOP 1, KOP 4, 
Photos 4a and 4b, show the Class B views of the lake from this location. 
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Sacramento Arm VAU   The Sacramento Arm is the busiest and most developed 
arm of Shasta Lake. For purposes of this assessment, the Sacramento Arm VAU 
consists of the northern portion of the Sacramento Arm from the Sugarloaf 
Creek inlet north. 

 Sacramento Arm VAU – KOPs 1 and 2   In the Pollock area, the 
Sacramento Arm begins to display characteristics of a river channel more than a 
lake. Banks on either side of the channel become increasingly narrow as one 
travels upstream. KOPs 1 and 2 were established to illustrate the limited views 
from Riverview Drive, a local road running parallel to the east side of I-5 that is 
primarily used by residents and recreationists to access Shasta Lake. Photos 1 
and 2 illustrate views available to motorists traveling along Riverview Drive. 
Despite being less than 350 feet from the lake, the elevation of Riverview Drive 
and adjacent vegetation obscure most views that motorists would have from this 
roadway. The indistinctive views from both of these KOPs are best 
characterized as Class C, having low scenic quality. 

 Sacramento Arm VAU – KOP 3   The community of Lakeshore, which 
stretches along the west (right) side of the Sacramento Arm, is composed 
primarily of permanent and vacation homes and a few commercial resorts. 
Proceeding south on Lakeshore Drive, along the western (right) shoreline, the 
first inlet that is crossed (Doney Creek) allows for extended views upstream and 
a complex view of the Sacramento Arm downstream (Photo 3). The complexity 
of the latter view stems from the presence of a UPRR trestle, which parallels the 
roadway in the foreground, and the Antlers Bridge in the middle ground. 
Although these structures contribute to an interesting view, neither is unique; 
therefore, both aspects from this KOP are best characterized as having a Class B 
scenic quality. Assuming a speed of 45 miles per hour (mph), motorists passing 
over the Doney Creek inlet would be exposed to the views on either side of the 
roadway for approximately 9 seconds. 

 Sacramento Arm VAU – KOP 4   Continuing south on Lakeshore Drive, 
USFS’s Lakeshore East Campground offers views of the Sacramento Arm. 
Although these views are somewhat obscured by trees, views both upstream and 
downstream from the campground’s main entrance are fairly broad (KOP 4, 
Photos 4a and 4b, respectively). Photo 4a illustrates the distance upstream that 
can be seen from this KOP. The features in this view, such as the Antlers Bridge 
in the background, are not unique or remarkable. Similarly, the downstream 
view (Photo 4b) is typical for the area. Thus, views of the lake from the 
campground entrance are best characterized as having a Class B scenic quality. 

 Sacramento Arm VAU – KOP 5   Lakeshore Drive crosses the lake for the 
second time to the south of I-5 at the Charlie Creek inlet. Similar to the views 
described for KOP 3 and KOP 4 views from the Charlie Creek Bridge, both to 
the northwest (KOP 5, Photo 5a) and to the southeast (Photo 5b), are expansive, 
but common to the area (Class B scenic quality): the lake in the foreground, 
vegetation in the middle ground, and mountains in the background. Assuming a 
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speed of 45 mph, motorists passing over the Charlie Creek inlet would be 
exposed to the views on either side of the roadway for approximately 8 seconds. 

Sacramento Arm VAU – KOP 6   The Beehive Campground, managed by 
USFS as a dispersed campground, typifies the nature of the views afforded 
visitors to the parts of the lake west of I-5. As shown by KOP 6, Photos 6a, 6b, 
and 6c, views are expansive but generally unremarkable. There are no features 
unique to the area to distinguish it from other nearby Class B vantage points. 

Sacramento Arm VAU – KOP 7   Sugarloaf Cove is located in one of the 
most remote parts of the Sacramento Arm. Aside from a narrow road in the 
uplands that leads into the rugged Backbone Ridge region, there are no 
recreational improvements in the cove. Photos 7a and 7b illustrate the 
narrowness of the cove, where a broad bathtub ring of soils is exposed during 
periods of drawdown. Views in the Sugarloaf Cove area are indistinctive and 
are best characterized as Class C, having low scenic quality. 

Sacramento Arm VAU – KOPs 8, 9, and 10   Sugarloaf Resort Marina is 
situated adjacent to a residential and commercial area. KOPs 8, 9, and 10 were 
established to show the view of the marina and its features from several aspects 
including homes (KOP 8, Photo 8), the marina access road (KOP 9, Photos 9a–
9c), and the public boat ramp (KOP 10, Photo 10). The broad expanse of views 
from the Sugarloaf shoreline, coupled with the attributes of the marina’s 
structure (e.g., pattern, balance, intactness), is somewhat unusual in the area but 
typical for Shasta Lake (thus, a Class B distinction). 

Sacramento Arm VAU – KOP 11   The Tsasdi Resort, a privately owned 
recreation facility located on Lakeshore Drive, offers guests a variety of outdoor 
activities, including hiking, fishing, and boating. Cabins and other resort 
buildings are situated on the hillside overlooking the lake. The resort maintains 
its own boat dock, which is accessed from a small parking area immediately 
adjacent to Lakeshore Drive. The view shown in Photo 11a, looking east from 
this parking area, is somewhat distinctive but not unique. A railroad trestle 
crossing the lake in the middle ground creates diversity of pattern in the view, 
but because the feature is not unique, it is best characterized as having a Class B 
scenic quality. Similarly, the view to the south from the same KOP is fairly 
typical for the area and is also best described as having a Class B scenic quality. 

Sacramento Arm VAU – KOP 12   Located on the uplands above the east 
(right) side of the lake is the Lakeshore Resort Campground. This privately 
owned resort is near the community of Lakeshore (less than 0.25 mile) and I-5 
(approximately 0.5 mile), which makes it a popular recreation destination. 
Although scenic, neither the upstream view (to the east) (Photo 12a) nor the 
downstream view (to the southeast) (Photo 12b) is unique for the area (thus, 
Class B). The Antlers Bridge in the middle ground of the upstream view is 
prominent and creates a sense of balance between the foreground and 
background, but the view is not distinct (i.e., unusual, unique, or outstanding) in 
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the context of the project area and is best characterized as having a Class B 
scenic quality. 

 Sacramento Arm VAU – KOP 13   One of the most significant inlets 
branching off of the Sacramento Arm is the Salt Creek Inlet. USFS 
campgrounds (Nelson Point and Oak Grove) and a day use area (Oak Grove) on 
the north (right) side of this inlet are inaccessible by boat because the water in 
the inlet is shallow. As shown in Photo 13, taken from the Oak Grove Day Use 
Area, land-based recreation facilities are a fair distance from water (this photo 
was taken in May 2008). Steep topography below the ordinary high-water line 
significantly restricts the view from this KOP. The lake’s bathtub ring 
dominates the Class C, indistinctive view. The quality of the view during 
periods in which the lake is full or nearly full would be more typical of the 
project area and would thus be better characterized as having a Class B scenic 
quality. 

 Sacramento Arm VAU – KOP 14   The south (left) shore of the Salt Creek 
Inlet supports a variety of residences, including privately owned cabins on NFS 
lands. Access via Salt Creek Lodge Road parallels much of the inlet’s shoreline. 
KOP 14, established at the intersection of Salt Creek Lodge Road and Lower 
Salt Creek Road, illustrates the Class A views available to motorists, residents, 
and recreationists passing through the area. Features that set views from this 
KOP apart from the more typical views previously described for many of the 
KOPs in the primary study area are the presence of Mount Shasta in the 
background (although the mountain is difficult to distinguish because of haze 
present at the time Photo 14a was taken) and the distinctiveness of the UPRR 
trestle in the middle ground of Photo 14b. As viewed from KOP 14, the trestle 
imparts a sense of mystery; its northern end draws the viewer’s eye to the 
background, where the trestle seemingly disappears into the mountainside. 

 Sacramento Arm VAU – KOP 15   KOP 15 illustrates a typical view from 
the residential development along Lower Salt Creek Road. The area is relatively 
steep and densely forested. The dominance of vegetation in the foreground of 
Photos 15a and 15b is indicative of the nature of views from residences, which 
have scenic quality (Class B) that is common for the region. 

 Sacramento Arm VAU – KOP 16   The Antlers Public Boat Ramp is 
located immediately east of I-5 and directly faces the Antlers Bridge, which 
spans the Sacramento Arm. As seen from the boat ramp, vegetation frames the 
bridge in the middle ground of the view (Photo 16). Built features (the boat 
ramp, Antlers Bridge, I-5) dominate the view, whereas unique landscape 
features, such as the river that meanders through the foreground and middle 
ground and the rugged mountains in the background, add to the uniqueness, 
pattern, and mystery of the view. The scenic quality of this view make it a Class 
A visual resource that also includes components of the more typical Class B 
views (e.g., forest, ridgelines). 
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 Sacramento Arm VAU – KOP 17   KOP 17 was established to illustrate 
views from the Antlers Picnic Area located at the top of the Antlers Public Boat 
Ramp. Several picnic tables and benches allow the public the opportunity to sit 
and view both the upland parking area (Photo 17a) and the lake (Photo 17b). As 
shown by Photo 17a, the view of the public parking area is indistinctive, and 
thus, a Class C view. The view of the lake from the picnic area (Photo 17b) is 
somewhat more distinctive than the view toward the parking lot, but it is fairly 
typical of views from the Shasta Lake shoreline. Vegetation and topography 
often limit views of the water. This view would be a Class B, typical visual 
resource. 

 Sacramento Arm VAU – KOP 18   KOP 18 (Photos 18a–18c) was 
established to illustrate the views that campers staying at one of the public 
resorts or campgrounds around Shasta Lake would typically see (in this case, 
the Antlers Resort). Visual resources associated with the uplands (Photo 18a), 
lake (Photo 18b), and campground facilities (Photo 18c) are a combination of 
Class C indistinctive and Class B typical. 

McCloud Arm VAU   The McCloud Arm of Shasta Lake is notable for the 
towering gray limestone mountains that line the eastern shore of the arm. Large, 
naturally formed caverns in the limestone are popular tourist and spelunking 
destinations. Lake Shasta Caverns, a commercial operation, operates out of 
Bailey Cove and ferries visitors across the lake. In fact, boats provide the only 
access to the right bank of most of the McCloud Arm. Although parts of the 
lower reach of the McCloud Arm are visible from I-5, topography, including a 
gradual narrowing of the arm toward its upstream end and heavily forested 
uplands, limits most views to areas immediately surrounding the scattered 
residences, campgrounds, boat ramps, and small resorts along the arm. 

 McCloud Arm VAU – KOP 1   Located near the confluence of the 
McCloud and Pit arms, Turntable Bay currently houses administrative facilities, 
including USFS boat docks. As demonstrated by KOP 1 (Photo 1), Turntable 
Bay and vicinity can be seen by ridgeline homes overlooking the lake. 
Transitory views from the area in and around Turntable Bay (such as those 
available to motorists and boaters) are dependent on water levels, which in turn 
would determine the quality of the view (i.e., Class B or, subjectively, Class C). 

 McCloud Arm VAU – KOP 2   KOP 2 (Photo 2) was established near one 
of the most heavily used and visible areas on Shasta Lake: the confluence of the 
McCloud and Pit arms, on the east side of the I-5 Pit River Bridge. Boaters 
accessing the various arms of the lake east of Bridge Bay will pass through this 
area. As seen from the lake, views of the shoreline are panoramic; however, the 
quality of the view varies widely depending on the middle ground and 
background features (e.g., the presence of a distinctive built feature such as the 
Pit River Bridge or a snow-covered Mount Shasta). Photo 2 showing Turntable 
Bay is an example of the Class B typical view that is predominant around 
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Shasta Lake. This photo also illustrates the conspicuous bathtub ring that is seen 
along the entire perimeter of the lake as water levels draw down. 

 McCloud Arm VAU – KOPs 3 and 4   Bailey Cove is a USFS recreational 
facility that includes a public picnic area, campground, and boat ramp easily 
accessible from I-5. KOP 3, Photo 3, shows the narrow inlet in which the boat 
ramp is located. From the south-facing perspective of the boat ramp and its 
adjoining parking lot, little of the main body of the McCloud Arm can be seen. 
Class B views are typical for the area. North of the boat ramp, Bailey Cove, 
including a portion of Holiday Harbor, can be seen from the Bailey Cove Day 
Use/Picnic Area. Although Bailey Cove proper is separated from the inlet into 
which the boat ramp extends by the peninsular shape of the area, the quality of 
the views is similar. KOP 4, Photo 4, shows the limited Class B view to the east 
from the picnic area. 

 McCloud Arm VAU – KOP 5   Farther upstream is the Holiday Harbor 
Resort and Marina. This facility includes a campground, a marina, and a small 
store. KOP 5 (Photo 5) shows the distinctive, Class A view of the Holiday 
Harbor Marina as viewed from the Holiday Harbor Campground. Although the 
marina is nested in a small inlet, the view from this location draws the viewer’s 
eye to the main body of the McCloud Arm framed by the limestone outcrops 
and the mountains in the background. 

 McCloud Arm VAU – KOP 6   Lake Shasta Caverns is a popular regional 
tourist destination located approximately 1.5 miles east of I-5. The west (right) 
shore public reception area includes a parking area, a store, restrooms, a play 
area, and a boat dock, which houses the privately owned ferry used to transport 
visitors across the lake to the caverns. With the exception of the boat dock, all 
public areas are located in uplands, and, as shown by KOP 6, Photo 6, the lake 
and eastern limestone outcrops are not readily apparent from the caverns 
parking lot. The aesthetic value of the lake and surrounding scenery is an 
important component of the experience offered by the Lake Shasta Caverns 
tour, which exposes visitors to a variety of Class A and B views during its 
various tours. The proprietor has expanded the sightseeing tour options to 
include dinner cruises during the summer that depart from the Lake Shasta 
Caverns reception center. 

 McCloud Arm VAU – KOPs 7 and 8   KOP 7, Photo 7, was established to 
show the view of the lake and the former Lakeview Marina from the former 
Lakeview Resort’s caretaker residence. This destination is one of the most 
remote marinas and boat ramps on the McCloud Arm, located about 3 miles east 
of I-5. The dramatic background of mountains and limestone outcrops rising out 
of the lake makes the view from KOP 7 a Class A view, although the view 
available to the general public from this location is somewhat blocked by the 
caretaker’s house and surrounding vegetation. Better opportunities for public 
views of the lake and vicinity from the former Lakeview Resort property are 
available farther up the shoreline at the boat ramp. As viewed from KOP 8, the 
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boat ramp extends south into the main body of the McCloud Arm, where people 
are exposed to expansive views looking south toward the Pit Arm (Photo 8a). 
The contrast and landscape features of the foreground, middle ground, and 
background create Class A views of the lake from this location. Turning to the 
north (Photo 8b), the Class A views continue. Views from the boat ramp 
looking west toward the former Lakeview Marina and caretaker’s residence 
(Photo 8c) are somewhat more common (i.e., Class B) for Shasta Lake. 

 McCloud Arm VAU – KOPs 9 and 10   KOPs 9 and 10 were established to 
illustrate shoreline views midway along the McCloud Arm. The north/south 
alignment of the arm results in noticeable changes in vegetation and terrain. 
Although the southerly parts of the arm tend to support a more shrub-dominated 
habitat, views begin to become more scenic moving north up the arm as conifers 
and significant rocky outcrops become more evident. The conspicuous bathtub 
ring that is visible along the entire perimeter of the lake as water levels draw 
down is just as evident in this part of the lake as it is elsewhere, and the forested 
mountains in the uplands in the middle ground and background settings (KOP 9, 
Photo 9) are relatively common Class B visual resources. However, vivid rock 
outcrops, such as those around Shasta Caverns (KOP 10, Photo 10), add a level 
of mystery to the upper part of the McCloud Arm. KOP 10, Photo 10, shows an 
example of the distinctive Class A visual resources found along the McCloud 
Arm. 

 McCloud Arm VAU – KOP 11   The McCloud Arm’s trend toward the 
north/northeast routes it away from the I-5 corridor and into largely 
undeveloped, publicly managed and privately owned lands. Visually, a majority 
of the views of the upper reach of the McCloud Arm are limited primarily to 
boaters on the lake, a few homes scattered throughout the uplands adjacent to 
Gilman Road, and an assortment of USFS campgrounds and day use areas that 
extend along the increasingly narrow channel. 

Hirz Bay is a boat launch and group camping facility managed by USFS on the 
McCloud Arm. Although Hirz Bay is approximately 10 miles from I-5, it is a 
popular destination for campers, boaters, and hikers. The Hirz Bay Trail, a 
gently sloping walking trail that extends from Hirz Bay to Dekkas Rock, is 
mentioned in regional travel guides as offering views of the lake and spectacular 
limestone outcrops (Soares 1992; Trails.com 2007). 

Although views of the lake from the campground and surrounding lakeshore are 
limited by topography and vegetation, the boat ramp, closer to the shoreline, 
affords a wider expanse of views of the water. Progressive narrowing of the 
channel is apparent when looking from downstream to upstream (KOP 11, 
Photos 11a and 11b, respectively). The expansiveness of the views from Hirz 
Bay, although somewhat typical for the region, could be characterized as Class 
A bordering on Class B. 
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 McCloud Arm VAU – KOP 12   KOP 12 was established to illustrate views 
of the Hirz Bay and vicinity shoreline from Shasta Lake. As shown by Photo 12, 
the view looking west from the lake evokes a sense of wilderness beyond the 
shoreline and does not hint at the level of development that lies between the 
middle ground and background (i.e., I-5). Although this view is somewhat 
typical for the northern part of the McCloud Arm, it could be considered a Class 
A visual resource because of the sense of intactness it conveys. 

 McCloud Arm VAU – KOP 13   Campbell Creek, located on the east shore 
of the McCloud Arm directly across from Hirz Bay, is a residential recreation 
tract consisting of 28 privately owned cabins on NFS lands. The only 
practicable access to the area is by boat. Overland access is via a primitive (at 
best) jeep trail. Therefore, visitors to the area would form their initial 
impression of the visual resources afforded by the Campbell Creek inlet from 
the lake. Photo 13a looks toward the south bank of the inlet, where most of the 
cabins are located beyond the tree line. In many cases, the cabins are difficult to 
see from the lake because of their colors, which are meant to blend with the 
natural environment, and the dense forest that surrounds them. Similarly, a few 
cabins are also located on the eastern shore, but these cabins also have been 
designed to be unobtrusive to the natural environment (Photo 13b). The 
expansiveness of the views from the Campbell Creek inlet, although somewhat 
typical for the region, could be characterized as Class A bordering on Class B. 

 McCloud Arm VAU – KOP 14   Similar to views of the lake from Hirz 
Bay, Class B views from Dekkas Rock Campground widen downstream and 
narrow upstream (KOP 14, Photos 14a and 14b, respectively). Unlike the Hirz 
Bay camping facilities, which are located some distance from the actual 
shoreline, the Dekkas Rock Campground offers sites overlooking the lake and 
near the ordinary high-water line. KOP 14 was established to illustrate views of 
the progressively narrowing channel from Dekkas Rock Campground (Photos 
14a and 14b, respectively). Similar to views from Hirz Bay (KOP 11), views 
from KOP 14 could also be characterized as Class A bordering on Class B. 

 McCloud Arm VAU – KOP 15   The McCloud River Bridge is located at 
the extreme north end of the McCloud Arm approximately 19 miles east of I-5. 
Despite its relative remoteness, the bridge has frequent traffic, primarily created 
by recreationists fishing the river, staying in the nearby campground, or 
exploring the back roads. KOP 15 shows that unobstructed views of the 
McCloud Arm are available both upstream and downstream from the bridge 
(Photos 15a and 15b, respectively). Although topography eventually interrupts 
these Class A views, a relatively long stretch of the entire channel width is 
visible from either direction. 

 McCloud Arm VAU – KOP 16   Views of the McCloud River Bridge from 
the west approach are partially obscured by seasonal roadside vegetation, and 
the alignment of the eastern approach (KOP 16, Photo 16) prevents any views 
of the reservoir or the bridge until the road turns onto the bridge. Thus, the 
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indistinctive or low scenic quality of the view from this KOP is characteristic of 
a Class C designation. 

 McCloud Arm VAU – KOPs 17 and 18   Immediately south of the 
McCloud River Bridge on the east side of the McCloud Arm is the USFS 
McCloud River Campground. Scenic views from the campground are, in 
general, remarkable as a result of the surrounding topography and landscape 
features, such as the bridge, mountains, and the upper end of the McCloud Arm. 
KOP 17, which is located in Campsite 10, is typical of the Class A views 
available from campsites in the campground. As demonstrated by KOP 18 
(Photos 18a–18c), views from areas around the campsites broaden as the viewer 
moves closer to the river channel. 

Pit Arm VAU 
 Pit Arm VAU – KOPs 1, 2, 3, and 4   KOPs 1–4 were established to 
illustrate the gentle shoreline topography of the Pit Arm in the vicinity of Jones 
Valley, upstream from Silverthorn Resort. Beyond the Jones Valley inlet, there 
is only one developed campsite accessible by boat. The increasing narrowness 
of the arm and the potential hazard to boats posed by the remnants of standing 
dead trees (snags) below the lake’s ordinary high-water line make the Jones 
Valley area a popular destination for people who want to fish or who seek a 
quieter, more secluded recreational experience than activities such as 
waterskiing offer. 

Expansive views of the lake and surrounding mountains (as viewed from KOP 
1, Photos 1a and 1b; KOP 2, Photo 2; KOP 3, Photo 3; and KOP 4, Photo 4) are 
somewhat typical and common to the area and thus would be characterized as 
having a Class B scenic quality. Although it is not apparent because of weather 
conditions at the time the photo was taken (October 26, 2007) (Photo 1b), on a 
clear day Mount Shasta is visible in the background. This factor would enhance 
the quality of the view from the Jones Valley Public Boat Ramp parking lot 
looking north, making it a Class A scenic designation. 

 Pit Arm VAU – KOP 5   KOP 5 illustrates a typical view from the houses 
and cabins in the residential development adjacent to the Silverthorn Resort. 
The dominance of vegetation in the foreground of Photo 5 is indicative of the 
nature of views from area homes and cabins. The neighborhood is built on a 
densely vegetated and steep peninsula with residences on the north side of the 
ridge facing the Silverthorn Marina and Resort; however, topography and dense 
vegetation obscure most views of the marina and resort facilities (Photo 5). 
Views from KOP 5 are typical Class B. Houses and cabins on the south side of 
the ridge face toward undeveloped areas around Jones Valley. 

 Pit Arm VAU – KOP 6   KOP 6, Photos 6a–6c, show views of the lake 
from the Silverthorn Resort boat ramp. Silverthorn Resort is a full-service 
commercial development offering cabin rentals, restaurants, houseboat rentals, a 
boat ramp, and a marina. Photo 6a illustrates the Class B view of the Silverthorn 
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Marina as seen from KOP 6. Landscape features in this photo and in Photos 6b 
and 6c, taken from the same KOP (but from a different aspect), are generally 
typical for the area—that is, positive yet common. 

 Pit Arm VAU – KOP 7   As seen from Shasta Lake, it is difficult to 
determine the level of development associated with the Silverthorn Resort and 
marina (KOP 7, Photo 7). A peninsula obscures most of the marina and boat 
ramp from view, as is apparent from KOP 7. Silverthorn Resort is an example 
of a built feature that may not be considered particularly attractive by viewers. 
The surrounding environment (i.e., vegetation, topography) is fairly typical for 
this part of the Pit Arm and would be considered a Class B, and possibly even a 
Class C, visual resource. 

 Pit Arm VAU – KOP 8   Ski Island is one of the most popular destinations 
in the Pit Arm. Close to Silverthorn Resort, Ski Island offers primitive 
campsites and easy access. KOP 8, Photo 8, was established to illustrate the 
view that boaters have as they approach the island from the west. The presence 
of mature conifers adds to the scenic attractiveness of Ski Island, making it a 
Class B visual resource. 

Squaw Creek Arm VAU 
 Squaw Creek Arm VAU – KOPs 1 and 2   The Bully Hill (KOP 1, Photo 1) 
and Monday Flat (KOP 2, Photo 2) areas in the Squaw Creek Arm of Shasta 
Lake are among the flatter, more easily accessible areas of the lake for boaters 
looking for a place to land. The bathtub-ring effect is exacerbated by the 
relatively flatter topography of the area. As water levels drop, a greater expanse 
of unvegetated shoreline is exposed than appears in many other parts of the 
lake, and the distance to vegetated uplands is greater than in steeper areas. 
Although the middle ground and background of the views in this part of the lake 
include a variety of patterns (water, exposed bright soils, vertical vegetation), 
the view is typical for the Squaw Creek Arm, making it a Class B visual 
resource. 

I-5 Corridor VAU   The Pit River Bridge (also known as the Veterans of 
Foreign Wars Memorial Bridge) is a nearly 3,600-foot-long bi-level structure 
that conveys I-5 traffic over the Pit Arm of Shasta Lake, northeast of the Bridge 
Bay Resort. Vehicle traffic passes across the top level of the structure, and a 
UPRR track is located on the lower level. Views from the bridge are restricted 
to motorists or those traveling via train; pedestrians are not authorized to use the 
bridge for safety reasons. 

 I-5 Corridor VAU – KOP 1   Class A views experienced by motorists from 
the Pit River Bridge are of relatively long duration from either direction (up to a 
minute at normal highway speeds of 55 mph). From the I-5 northbound lanes, 
the lower ends of both the Pit and McCloud arms east of the bridge are clearly 
visible in the foreground to middle ground, with mountains in the background 
(KOP 1, Photo 1a). Views from the southbound lanes look west of the bridge 
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toward the Sacramento Arm. Some features of Bridge Bay Marina can be seen 
from I-5 southbound (Photo 1b). The elevation of the Pit River Bridge above the 
existing surface elevation of the lake (full pool and lower) makes it difficult for 
parts of the lake that are visible from the northbound lanes to be seen from the 
southbound lanes, and vice versa. Views from either lane may also be partially 
obstructed by the bridge railing (depending on the height of the vehicle). 

 I-5 Corridor VAU – KOP 2   KOP 2 was established near one of the most 
heavily used and visible areas on Shasta Lake: the confluence of the McCloud 
and Pit arms, on the east side of the I-5 Pit River Bridge. Boaters accessing the 
various arms of the lake east of Bridge Bay pass through this area. The 
panoramic view of the lake, bridge, and surrounding mountains is distinctive 
and unique to the area. The balance and harmony of the patterns (i.e., water in 
the foreground leads the viewer’s eye to the bridge in the middle ground, and 
from there to the mountains in the background) make this a Class A visual 
resource. 

 I-5 Corridor VAU – KOPs 3 and 4   Although not as readily visible, and of 
far less extent and shorter in duration than those seen from I-5 over the Pit River 
Bridge, additional views of Shasta Lake (specifically the Sacramento Arm) are 
available to motorists traveling on I-5 over the Antlers Bridge, located in the 
community of Lakehead at the north end of the lake. The lake is constricted by 
topography and is considerably narrower at this point (KOP 3, Photo 3a). 
Consequently, Class B views from I-5 are of fairly short duration 
(approximately 15 seconds assuming a speed of 65 mph). Northbound motorists 
will notice the Antlers Public Boat Ramp, which extends from the north shore 
downslope into the lake (KOP 3, Photo 3b). Southbound motorists have a 
limited view of the portion of the lake located on the west side of the bridge 
(KOP 4, Photo 4). Steep topography to the south of the Antlers Bridge makes it 
difficult to see much more than a small, open body of water and the adjacent 
forested shoreline. 

 I-5 Corridor VAU – KOP 5   Located near the confluence of the McCloud 
and Pit arms, Turntable Bay currently houses administrative facilities, including 
USFS boat docks. As demonstrated by KOP 5, Photo 5, transitory views of 
Turntable Bay and vicinity can be seen from I-5 by northbound motorists. The 
panoramic extent of the views, although of short duration as vehicles typically 
pass through this part of I-5 at high speeds, is typical for the Shasta Lake area 
but nonetheless impressive. As seen from KOP 5, the view would be a Class B 
or, subjectively, a Class A visual resource. 

Visual Quality Objectives   The Shasta and Trinity units of the NRA include 
lands classified as modification, partial retention, and retention. Areas 
designated as “modification” in the LRMP are typically developed areas, such 
as campgrounds, marinas, and boat launch ramps; management activities in the 
foreground and middle ground in these areas have a natural appearance. “Partial 
retention” refers to those areas in which management activities remain visually 
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subordinate on the landscape. “Retention” areas are those where management 
activities are not visually evident. The acres of lands categorized under each of 
these classifications are provided in Table 19-1. 

The LRMP also includes a series of management prescriptions for various land 
allocations. The primary prescription for lands adjacent to Shasta Lake in the 
NRA is “Roaded Recreation.” The objective of this prescription is to provide 
for an area where there are moderate evidences of the sights and sounds of 
humans. Modifications are evident and may appear moderate to observers in the 
area, but will be unnoticed or visually subordinate from sensitive travel routes. 
This prescription emphasizes recreational opportunities associated with 
developed road systems and dispersed and developed camp sites (USFS 1995a). 

Scenic Highways   Many State highways are located in areas of outstanding 
natural beauty. California’s Scenic Highway Program was created by the 
Legislature in 1963 to preserve and protect scenic highway corridors from 
changes that would diminish the aesthetic value of lands adjacent to highways. 
The State laws governing the Scenic Highway Program are found in the Streets 
and Highways Code Section 260 et seq. A highway may be designated as 
“scenic,” depending on how much of the natural landscape can be seen by 
travelers, the scenic quality of the landscape, and the extent to which 
development intrudes on the traveler’s enjoyment of the view. The State Scenic 
Highway System consists of a list of highways that are either eligible for 
designation as scenic highways or have been so designated. Shasta County 
scenic highways are listed in the California Department of Transportation’s list 
of eligible and officially designated California Scenic Highways (Caltrans 
1992). 

In Shasta County, and more specifically in the primary study area, I-5 north of 
the City of Shasta Lake is recognized as a corridor in which the natural 
environment is dominant. In the primary study area, both I-5 and SR 151 are 
designated as State routes eligible for official scenic highway designation, 
although they contain contrasting elements of the natural and built environment 
(Shasta County 1994). I-5 between Redding (at the SR 299 East intersection) 
and Anderson is also designated as a corridor in which natural and human-made 
environments contrast; however, this section of roadway is not eligible for 
scenic highway designation (Shasta County 1994). 

Wild and Scenic River   Segments of the McCloud River have been 
determined eligible for listing under the Federal Wild and Scenic Rivers Act 
and are protected under the State Public Resources Code. The river has not been 
formally listed as wild and scenic under either the Federal Wild and Scenic 
Rivers Act or State Public Resources Code. Public views from area roads of the 
segments potentially eligible for listing are limited to the relatively short reach 
that can be seen looking upstream from the McCloud River Bridge on Fender’s 
Ferry Road. Flows in the lower McCloud River are highly regulated, and annual 
flows in the river below McCloud Dam do not follow a pattern typical of an 
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unimpaired mountain river in northern California. The effects of the dam and 
reservoir modifications proposed under the SLWRI on the wild and scenic river 
values of the lower McCloud River are discussed in Chapter 25, “Wild and 
Scenic River Considerations for McCloud River,” of this EIS. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
The extended study area offers a wide and diverse array of landscapes and 
features that constitute visual resources. None of these landscapes and features 
would be affected by activities associated with the project. 

19.2 Regulatory Framework 

19.2.1 Federal 
Aesthetic values and scenic resources in the NRA are managed for the 
conservation of scenic values that contribute to public enjoyment of the NRA. 
The USFS Manual (Sections 2380.11 through 2380.19) addresses the 
management of landscape aesthetics and scenery in the NFS, as well as the 
NRA (36 Code of Federal Regulations, part 292, subpart B). Included in this 
directive are standards for the protection of the natural scenic qualities of public 
travel routes and shoreline protections. 

Aesthetic values and visual resources are also generally addressed in the 
environmental review of Federal projects through NEPA. Some Federal 
agencies, such as USFS, provide guidelines for the management of visual 
resources in larger management areas. In response to increasing environmental 
concerns, USFS developed the Visual Management System to inventory, 
classify, analyze, and manage its visual resources. The primary objective of the 
system is to maintain and enhance the natural appearance of the characteristic 
landscape while actively managing various resources such as timber, grazing, 
wildlife, and recreation. The Visual Management System measures and 
evaluates two main elements: the natural and built features of the land and the 
public’s concern for scenic quality. It is important to note that the STNF LRMP 
will need to be amended to include VQOs specific to Turntable Bay, should an 
action be implemented that includes development at Turntable Bay. 
Amendments to the LRMP may also be required for other areas that may be 
inconsistent with these VQOs if the project is authorized. At this point in the 
planning process, it is premature to identify these areas specifically.  

The following describes the regulatory setting for lands managed by USFS. 

Shasta-Trinity National Forest Land and Resource Management Plan 
The STNF LRMP contains goals, standards, and guidelines designed to guide 
the management of the STNF. The following goals, standards, and guidelines 
related to aesthetic issues associated with the primary study area were excerpted 
from the LRMP (USFS 1995a). 
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Visual Quality 
Goals (LRMP, p. 4-5): 

• Develop or expand opportunities for scenic drives and vista points.

• Maintain a diversity of scenic quality throughout the forest, particularly
along major travel corridors, in popular dispersed recreation areas, and
in highly developed areas.

Standards and Guidelines (LRMP, pp. 4-27 through 4-28): 
• Manage activities and projects to meet adopted VQOs of (1)

preservation, (2) retention, (3) partial retention, (4) modification, or (5) 
maximum modification. On rare occasions, the adopted VQO may not 
meet management’s objectives (e.g., as a result of catastrophic events). 
Any proposed modification to an adopted VQO must go through the 
NEPA process and be approved by the Forest Supervisor. 

−   Visual Quality Objectives for management activity affecting the 
shoreline of Lake Shasta are to meet the Retention VQO. Within 
shoreline areas managed for developed recreation sites, the VQO of 
Modification is to be met. 

• In the following sensitive travel corridors, the foreground portions
(areas located up to ¼ to ½ mile from the road viewer) will be managed
primarily to meet the adopted VQO of Retention:

−   I-5

• In the following sensitive travel corridors, the middle ground portions
(areas between 0.5 miles and 4 miles from the road viewer) will be
managed primarily to meet the adopted VQO of Partial Retention:

−   I-5

• In the following sensitive travel corridors, the foreground portions
(areas located from ¼ to ½ mile from the road viewer) will be managed
primarily to meet the adopted VQO of Partial Retention:

−   Gilman Road (35N60/County 7HOI from I-5 East to McCloud
River Bridge) 

Management Guide for the Shasta and Trinity Units of the Whiskeytown-
Shasta-Trinity National Recreation Area   The management guide for the 
Whiskeytown-Shasta-Trinity NRA (USFS 2014) contains management 
guidance intended to achieve or maintain a desired condition. This guidance 
takes into account opportunities, management recommendations for specific 
projects, and mitigation measures needed to achieve specific goals. The 
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following guidance related to visual resources and aesthetics issues associated 
with the primary study area were excerpted from the management guide. 

All developments and long-term activities in the NRA will be 
designed with the intent of protecting scenic values. Currently, 
the Forest uses the Visual Management System to protect 
scenery and the Forest Plan adopted visual management 
objectives (VQO’s)... [New developments within the Shasta 
Unit of the NRA] will utilize concepts from the Built 
Environment Image Guide for the National Forests and 
Grasslands ([US]FS 2001). The term built environment, as used 
in this guide, refers to structures and signs installed or operated 
by the Forest Service, its cooperators and permittees. The built 
environment influences visitors’ experience as much as the 
natural environments in the forests. The Built Environment 
Image Guide… advocates structures that will resonate in form, 
shape, scale, color, and materials with the natural environment. 

U.S. Bureau of Land Management Resource Management Plan   BLM 
manages a number of parcels of public lands adjacent to the Sacramento River 
corridor downstream from Shasta Dam. BLM lands in the primary study area 
are managed by the Redding Field Office. BLM lands within the extended study 
area are managed by either the Ukiah or Mother Lode field office. The purpose 
of BLM’s resource management plan is to provide overall direction for 
managing and allocating public resources in each planning area. All BLM 
management actions must conform to the objectives of the assigned Visual 
Resource Management (VRM) Class. Actions approved or authorized by BLM 
will meet these long-term objectives. VRM prescriptions, however, will be 
limited to only those areas assigned Class I or Class II. Prescriptions will not be 
assigned to areas where lower VRM classes have been determined. BLM is 
responsible for administering the following strategies related to visual resource 
issues common to the districts in the study area (BLM 1992, 2006b, 2008). 

Goals 
• Protect and enhance the scenic quality and visual integrity of the

characteristic landscapes in the planning area.

• Manage public lands in a manner that would protect the quality of the
visual resources while allowing management activities to occur.

Objectives (Sierra BLM Resource Management Plan, p. 21) 
• Design surface-disturbing projects to meet VRM objectives. Mitigate or

prohibit surface-disturbing actions that do not meet VRM objectives.
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• Complete visual contrast ratings for new projects to ensure compliance
with VRM objectives.

• Complete visual contrast ratings for existing roads and facilities, and
identify opportunities to reduce visual impacts through modification or
rehabilitation.

• Complete inventory of existing and potential key scenic vista points
along road and trail corridors.

• Ensure developments do not detract from scenic integrity by working
with counties, agencies, and other entities with management
jurisdiction.

19.2.2 State 
In 1963, the California Legislature created the Scenic Highway Program to 
preserve and protect scenic highway corridors from changes that would 
diminish the aesthetic value of lands adjacent to the highways. The State 
regulations and guidelines governing the Scenic Highway Program are found in 
the Streets and Highways Code, Section 260 et seq. A highway may be 
designated as scenic depending on how much of the natural landscape can be 
seen by travelers, the scenic quality of the landscape, and the extent to which 
development intrudes on the travelers’ enjoyment of the view. 

Currently, only a short section of I-5 extending from its intersection with SR 97 
in the city of Weed to its intersection with SR 89 near the city of Mount Shasta 
is a designated scenic highway (a part of the Volcanic Legacy Scenic 
Byway/All American Road). However, there has been interest in obtaining 
official scenic highway designation for the stretch of I-5 north of Shasta Lake to 
the Oregon border. Continuing efforts may be made to incorporate this segment 
of I-5 into the State’s Master Plan for officially designated highways. 

19.2.3 Regional and Local 
The Scenic Highways Element of the Shasta County General Plan (Shasta 
County 1994) is intended to establish and protect highways (including both 
State and county roads) with scenic value. A “scenic highway” is any freeway, 
highway, road, street, boulevard, or other vehicular right-of-way that traverses 
an area of unusual scenic quality. An “official scenic highway” is a scenic 
highway that has been so designated by the State of California. The visible land 
area outside the actual right-of-way is generally described as the “viewshed” or 
the “scenic corridor.” The corridor encompasses the land easily visible from the 
highway. Virtually every highway in Shasta County is a scenic highway; 
however, some scenic highways are more important than others, based on the 
visual quality of their scenic corridors, the degree to which the highways are 
used, and the vulnerability of the corridors to degradation of visual quality 
(Shasta County 1994). 
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19.3 Environmental Consequences and Mitigation Measures 

This section identifies potential environmental effects on aesthetics and visual 
resources that could result from the project. Examples of proposed activities 
common to all project action alternatives that could have an impact on visual 
resources and aesthetic values include changes to inundation levels, raising 
Shasta Dam, dike construction, creation of borrow areas, abandonment and 
relocation of infrastructure, and vegetation clearing. 

19.3.1 Methods and Assumptions 
Analysis of potential impacts on aesthetic and visual resources is based on 
guidance provided by USFS and the significance criteria described in the State 
CEQA Guidelines. To comply with CEQA, significance thresholds are used to 
evaluate the project’s potential impacts on the visual character of the study area, 
particularly the visual character of areas observable from KOPs. All 
assessments are qualitative, evaluating potential impacts of the project on the 
viewshed in relation to the local aesthetic context. 

The fact that USFS manages a high proportion of the Federal lands above the 
current full pool elevation of Shasta Lake supports use of the USFS Visual 
Management System for this assessment. Under the USFS Visual Management 
System, the landscape is composed of a diversified variety of landforms, rock 
forms, and vegetative colors and textures. The widely diversified and unique 
landscape, and the setting of the study area within the NRA – designated as 
such in part because of its scenic quality of national importance – makes the 
overall scenic attractiveness a variety Class “A.” (See the description of the 
classes of scenic attractiveness at the end of the bulleted list below.) To provide 
some continuity with other Reclamation visual resources assessments, certain 
aspects of the USFS Scenery Management System are also used in this analysis, 
as appropriate, namely the concepts of scenic attractiveness and primary 
distance zones. 

A field assessment of the primary study area was conducted to identify areas of 
visual sensitivity and scenic resources, and to assess the character and quality of 
the aesthetic resources associated with the primary study area. Because no 
changes are anticipated to the aesthetic values and visual resources in the 
extended study area, a field assessment was performed only in the primary 
study area. This assessment emphasizes the potential relationship between the 
project and sensitive receptors associated with recreation areas, roadways, and 
commercial and residential development. VAUs were mapped based on the 
distinct visual character of the landscape. KOPs were identified in each VAU 
and photograph points were established. Despite the NRA’s Class A overall 
scenic attractiveness, the assessment of visual quality presented in this EIS is 
based on the quality of the scenic resources and the visual sensitivity of the 
most likely viewer group at a particular KOP. Assessment methods were 
applied to the project alternatives using the following steps: 
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• Identify visually sensitive areas – Areas rated highest for sensitivity
are those having views seen by people driving to or from recreational
activities or along routes designated as scenic corridors. Stationary
views from relatively moderate- to high-use recreation areas and
commercial/residential areas are also considered to be sensitive.

• Define the landscape character – Landscape character refers to the
visual and cultural image of a geographic area. It is composed of the
combination of physical, biological, and cultural attributes that make
each landscape identifiable or unique. Landscape character embodies
distinct landscape attributes that exist throughout an area.

• Identify visually sensitive observation points – Analysis of the
impacts on visual resources from the implementation of any project
alternative should consider both construction and postconstruction
views. This step identifies visually sensitive observation points in the
primary study area. Identification of visually sensitive observation
points allows a comparison of existing views and areas of potential
visual impact resulting from one or more alternative.

• Identify visually affected key observation points – Based on the
location and distance of potential visual impact areas from the visually
sensitive observation points, only a portion of the observation points
may be significantly affected. This analysis further evaluates
observation points to determine whether visual impact areas would
occur (1) in the direct line of sight (2) in the foreground (0 to 0.5 mile)
and/or middle ground (0.5 to 4 miles) and/or (3) background (4 miles to
horizon) views. Observation points with visual impact areas in the
direct line of sight or in the foreground, middle ground, or background
view are referred to as KOPs, which are described in Section 19.1,
“Affected Environment.”

• Classify scenic attractiveness – Scenic attractiveness classifications
are used to categorize visual features as follows: Class A, “distinctive”;
Class B, “typical”; and Class C, “indistinctive.” These classifications
are described in Section 19.1, “Affected Environment.”

19.3.2 Criteria for Determining Significance of Effects 
An environmental document prepared to comply with NEPA must consider the 
context and intensity of the environmental effects that would be caused by, or 
result from, the proposed action. Under NEPA, the significance of an effect is 
used solely to determine whether an EIS must be prepared. An environmental 
document prepared to comply with CEQA must identify the potentially 
significant environmental effects of a project. A “[s]ignificant effect on the 
environment” means a substantial, or potentially substantial, adverse change in 
any of the physical conditions in the area affected by the project (State CEQA 
Guidelines Section 15382). CEQA also requires that the environmental 
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document propose feasible measures to avoid or substantially reduce significant 
environmental effects (State CEQA Guidelines Section 15126.4(a)). 

The criteria used to determine the significance of impacts for this analysis are 
based primarily on the State CEQA Guidelines and other associated criteria, 
including regulatory agency standards. Federal criteria and NEPA guidance 
were also considered. The following significance criteria were developed based 
on guidance established in the State CEQA Guidelines, and consider the context 
and intensity of the environmental effects as required under NEPA. Impacts of 
an alternative on aesthetics and visual resources would be significant if project 
implementation would do any of the following: 

• Would not comply with VQOs as defined in the STNF LRMP

• Have a substantial adverse effect on a scenic vista

• Substantially damage scenic resources, including trees, rock
outcroppings, and historic buildings adjacent to a State scenic highway

• Substantially degrade the existing visual character or quality of the
project site and its surroundings

• Create a new source of substantial light or glare that would adversely
affect day or nighttime views in the project area

19.3.3 Topics Eliminated from Further Consideration 
No significant topics related to aesthetics and visual resources have been 
eliminated from discussion. 

19.3.4 Direct and Indirect Effects 
The McCloud River upstream from the McCloud River Bridge is eligible for 
listing as a Wild and Scenic River under the Federal Wild and Scenic Rivers 
Act. In lieu of recommending Wild and Scenic designation, USFS and other 
stakeholders entered into a Coordinated Resource Management Plan with the 
primary objective of managing the river to protect its pristine resources. The 
California Public Resources Code Section 5093.542, established through 
enactment of the Wild and Scenic Rivers Act, as amended (Sections 5093.50 
through 5093.70), provides protection to the reach between the McCloud 
Reservoir and the McCloud River Bridge. A detailed discussion of the 
importance of the Federal Wild and Scenic Rivers Act and California Public 
Resources Code protections for the McCloud River north of the McCloud River 
Bridge is presented in Chapter 25, “Wild and Scenic River Considerations for 
McCloud River.”  
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No-Action Alternative 
Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
Impact Vis-1 (No-Action): Consistency with Guidelines for Visual Resources in 
the STNF LRMP   Under the No-Action Alternative, there would be no 
inconsistencies with the guidelines for visual resources provided in the STNF 
LRMP because the project would not be constructed. The visual setting would 
remain the same as under existing conditions. No impact would occur. 
Mitigation is not required for the No-Action Alternative. 

Impact Vis-2 (No-Action): Degradation and/or Obstruction of a Scenic View 
from Key Observation Points   Under the No-Action Alternative, scenic views 
would not be degraded and/or obstructed because the project would not be 
constructed. The visual setting would remain the same as under existing 
conditions. No impact would occur. Mitigation is not required for the No-
Action Alternative. 

Impact Vis-3 (No-Action): Generation of Increased Daytime Glare and/or 
Nighttime Lighting   Under the No-Action Alternative, daytime and/or nighttime 
glare from temporary construction and permanently relocated roads, structures 
and other facilities would not increase because the project would not be 
constructed. The visual setting would remain the same as under existing 
conditions. No impact would occur. Mitigation is not required for the No-
Action Alternative. 

Impact Vis-4 (No-Action): Consistency with Federal and State Scenic Highway 
Requirements   Under the No-Action Alternative, there would be no 
inconsistencies with Federal and State Scenic Byway requirements because the 
project would not be constructed. The visual setting would remain the same as 
under existing conditions. No impact would occur. Mitigation is not required for 
the No-Action Alternative. 

Lower Sacramento River and Delta, and CVP/SWP Service Areas   None of 
the landscapes and features in the extended study area would be affected by the 
No-Action Alternative. No impact would occur. Mitigation for this impact is not 
needed, and thus not proposed. 

CP1 – 6.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
Impact Vis-1 (CP1): Consistency with Guidelines for Visual Resources in the 
STNF LRMP   The effects of the construction-related and operational elements 
of CP1 would be inconsistent with some of the VQOs established by the STNF 
LRMP. The LRMP calls for management activities that would be visible from 
the I-5 corridor and SR 151 to remain visually subordinate on the landscape and 
not be noticeable to the casual observer (a VQO of “retention”). Foreground 
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views from KOPs most often used by the public, such as campgrounds and boat 
launches, are also managed according to the VQO of retention, whereas middle 
ground views are managed according to the “partial retention” VQO 
(management activities in the middle ground having a natural appearance). The 
construction-related and operational elements of CP1 would be more visible 
from some viewpoints than others. The operation of construction equipment and 
its presence on the landscape would be a visual distraction when visible from 
KOPs. In addition, what might be considered short-term impacts on visual 
resources and aesthetics for some viewer groups, such as tourists, might be 
considered long-term impacts for other viewer groups, such as residents. The 
LRMP does not distinguish between short-term and long-term VQOs or 
between classes of viewers, although for the purposes of this assessment, viewer 
groups were considered in the evaluation of impacts. This impact would be 
significant. 

USFS VQOs for the Shasta and Trinity units of the NRA allow for some active 
land management. The LRMP calls for a VQO of retention along the Shasta 
Lake shoreline and modification in developed recreation sites. Vegetation 
removal along the shoreline and in some developed recreation sites under CP1 
would exceed the definitions of retention and modification, better fitting the 
VQO of “maximum modification” (management activities are dominant, but 
appear natural when seen as background). Although affected areas could, over 
time, regain the attributes of the retention or modification VQOs, noticeable 
changes to aesthetic values and visual resources along the shoreline and in 
affected developed recreation sites resulting from CP1 would be apparent 
during and for an undetermined period after construction. 

The LRMP calls for the foregrounds and middle grounds of State- and county-
designated scenic highways that pass through the Shasta and Trinity units of the 
NRA, including portions of the I-5 corridor and SR 151, to be managed for the 
retention VQO. However, the effects of CP1 (i.e., clearing of vegetation at 
specific locations) on aesthetic values and visual resources as seen from the 
highways would be visible in some areas during and after project construction. 
The appearance of areas that are visible from these highways could become 
similar to existing conditions when the project is completed. 

In some areas, implementation of CP1 would result in impacts on visual 
resources that are inconsistent with LRMP VQOs. This impact would be 
significant. Mitigation for this impact is proposed in Section 19.3.5, “Mitigation 
Measures.” 

Impact Vis-2 (CP1): Degradation and/or Obstruction of a Scenic View from 
Key Observation Points   Under CP1, the “bathtub ring” that is apparent during 
less than full pool conditions would become larger. Existing scenic views of 
areas where utilities and infrastructure would be relocated could be obstructed 
or degraded. Views from some KOPs, including those of the renowned “Three 
Shastas,” would be obstructed or degraded during construction, and to varying 
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degrees, for several years post-construction. Throughout the primary study area, 
vegetation retention or removal activities (proposed activities would vary by 
relocation area) would also degrade scenic views. Although project-related 
changes to the landscape could become less visible over time, these changes 
would be highly visible during construction. This impact would be significant. 

Under CP1, changes to the scenic views of Shasta Lake and the surrounding 
landscape would be most apparent when the lake is not full. From KOPs with 
panoramic views of Shasta Lake, the appearance of the expanded bathtub ring 
would be only minimally changed, given the overall size of the affected area. 
As the pool fluctuates, changes to the bathtub ring may not be apparent to 
transitory viewers. For some groups such as residents, however, changes to the 
size of the bathtub ring would be more apparent and of longer duration. For all 
viewer groups, leaving vegetation in place below the inundation level or 
removing vegetation from the shoreline would be visible in all VAUs.  

Scenic views of areas where utilities and infrastructure would be relocated 
would be at least temporarily degraded or obstructed during and after 
construction. Changes to these views could be highly visible from some KOPs. 

Construction activities and materials associated with CP1 could also be highly 
visible. In particular, views from KOPs in the Shasta Dam VAU (e.g., the SR 
151 scenic overlook, the Shasta Dam Visitor Center, the Coram Ranch House, 
and the lake) would be highly affected by construction activities and materials, 
including the movement of heavy equipment and the construction of scaffolding 
and framing. The use of materials not consistent with the color, texture, and 
form of the surrounding landscape or that could generate glare would have a 
permanent impact on views from KOPs. 

Implementation of CP1 would temporarily, and could permanently, degrade and 
obstruct scenic views from KOPs. This impact would be significant. Mitigation 
for this impact is proposed in Section 19.3.5, “Mitigation Measures.” 

Impact Vis-3 (CP1): Generation of Increased Daytime Glare and/or Nighttime 
Lighting   The increased area of light-colored soils around the Shasta Lake 
shoreline that are exposed during periods of drawdown and, conversely, the 
increased area of water surface associated with CP1 would increase the 
potential for daytime glare. The relocation of roads and infrastructure could also 
create new sources of reflective daytime glare. In addition, construction 
equipment could be a temporary source of reflective daytime glare. Extensive 
construction activities at night requiring the use of vehicle and perimeter 
lighting, particularly in the vicinity of Shasta Dam, would be necessary for 
several years. New sources of permanent nighttime lighting would also be 
required for some locations, such as relocated roads and recreational facilities. 
This impact would be significant. 
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CP1 would increase the area of bare mineral soil exposed along the Shasta Lake 
shoreline during periods of drawdown. The light color of these soils is a 
significant source of unavoidable daytime glare. Water also serves as a source 
of substantial glare. The increased water surface area created by a 6.5-foot dam 
raise would increase the potential for unavoidable daytime glare being 
encountered by sensitive receptors around the lake. Changes in water surface 
elevations, particularly water level increases, would change the refractive angle 
of the water surface, thus potentially exposing sensitive receptors, such as 
campgrounds or residences, to a new source of significant glare. The intensity 
and duration of daytime glare would vary with changes in the angle of the sun 
and the elevation of the water surface. 

Relocation of roads and infrastructure could create a source of both daytime and 
nighttime glare from temporary construction and permanently relocated roads, 
structures, and other facilities. Guardrails and other roadway fixtures, such as 
retaining walls, safety barriers, light standards, and other structures, have the 
potential to be reflective under natural and artificial light. In addition, nighttime 
lighting may be required at some locations, including roadways and recreation 
facilities, for safety purposes. 

Construction activities associated with CP1 would generate daytime glare at 
various locations in the primary study area, most noticeably in areas where 
equipment would be operated, such as Shasta Dam. The potential for glare 
caused by light reflecting off construction equipment would vary with changes 
in the angle of the sun. This impact would be significant. Mitigation for this 
impact is proposed in Section 19.3.5, “Mitigation Measures.” 

Impact Vis-4 (CP1): Consistency with Federal and State Scenic Highway 
Requirements   The distance to proposed construction/relocation areas around 
Shasta Lake from SR 151, the only State-designated Scenic Highway in the 
primary study area, would make changes resulting from CP1 very difficult to 
differentiate. There are no federally designated scenic roadways in the area. 
This impact would be less than significant. 

SR 151 is the only State-designated Scenic Highway in the primary study area. 
There are no federally designated scenic roadways in the primary study area. 
Under CP1, project construction activities around Shasta Dam would be visible 
from SR 151. The distance between the SR 151 vista point, high on the 
mountainside overlooking Shasta Dam, and the other proposed 
construction/relocation areas around the lake would make it very difficult for 
most viewers to differentiate changes resulting from CP1. This impact would be 
less than significant. Mitigation for this impact is not needed, and thus not 
proposed. 

Lower Sacramento River and Delta and CVP/SWP Service Areas   None of 
the landscapes and features in the extended study area would be affected by 
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activities associated with CP1. No impact would occur. Mitigation for this 
impact is not needed, and thus not proposed. 

CP2 – 12.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
Impact Vis-1 (CP2): Consistency with Guidelines for Visual Resources in the 
STNF LRMP   The effects of the construction-related and operational elements 
of CP2 would be inconsistent with some of the VQOs established by the STNF 
LRMP. The LRMP calls for management activities that would be visible from 
the I-5 corridor and SR 151 to remain visually subordinate on the landscape and 
not be noticeable to the casual observer (a VQO of “retention”). Foreground 
views from KOPs most often used by the public, such as campgrounds and boat 
launches, are also managed according to the VQO of retention, whereas middle 
ground views are managed according to the “partial retention” VQO 
(management activities in the middle ground having a natural appearance). The 
construction-related and operational elements of CP2 would be more visible 
from some viewpoints than others. The operation of construction equipment and 
its presence on the landscape would be a visual distraction when visible from 
KOPs. In addition, what might be considered short-term impacts on visual 
resources and aesthetics for some viewer groups, such as tourists, might be 
considered long-term impacts for other viewer groups, such as residents. The 
LRMP does not distinguish between short-term and long-term VQOs or 
between classes of viewers, although for the purposes of this assessment, viewer 
groups were considered in the evaluation of impacts. This impact would be 
significant. 

This impact would be similar to Impact Vis-1 (CP1). Construction-related and 
operational elements of CP2 would be inconsistent with some of the VQOs 
established by the STNF LRMP. The larger inundation area proposed under 
CP2 would result in an increased opportunity for management activities to be 
visible from the I-5 corridor, SR 151, and other areas managed according to 
retention and modification VQOs. This impact would be significant. Mitigation 
for this impact is proposed in Section 19.3.5, “Mitigation Measures.” 

Impact Vis-2 (CP2): Degradation and/or Obstruction of a Scenic View from 
Key Observation Points   Under CP2, the “bathtub ring” that is apparent during 
less than full pool conditions would become larger. Existing scenic views of 
areas where utilities and infrastructure would be relocated could be obstructed 
or degraded. Views from some KOPs, including those of the renowned “Three 
Shastas,” would be obstructed or degraded during construction and for several 
years post-construction. Throughout the primary study area, vegetation retention 
or removal activities (proposed activities would vary by relocation area) would 
also degrade scenic views. Although project-related changes to the landscape 
could become less visible over time, these changes would be highly visible 
during construction. This impact would be significant. 
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This impact would be similar to Impact Vis-2 (CP1). Under CP2, the “bathtub 
ring” that is apparent during less than full pool conditions would become larger 
than what would be exposed under CP1. CP2 would also require the relocation 
of more utilities and infrastructure and more vegetation retention or removal 
than CP1. In addition, the time frame for construction and implementation of 
the project would increase, which would prolong the period that scenic views 
are degraded by the project. Although project-related changes to the landscape 
could become less visible over time, these changes would be highly visible 
during construction. This impact would be significant. Mitigation for this 
impact is proposed in Section 19.3.5, “Mitigation Measures.” 

Impact Vis-3 (CP2): Generation of Increased Daytime Glare and/or Nighttime 
Lighting   The increased area of light-colored soils around the Shasta Lake 
shoreline that are exposed during periods of drawdown and, conversely, the 
increased area of water surface associated with CP2 would increase the 
potential for daytime glare. The relocation of roads and infrastructure could also 
create new sources of reflective daytime glare. In addition, construction 
equipment could be a temporary source of reflective daytime glare. Extensive 
construction activities at night requiring the use of vehicle and perimeter 
lighting, particularly in the vicinity of Shasta Dam, would be necessary for 
several years. New sources of permanent nighttime lighting would also be 
required for some locations, such as relocated roads and recreational facilities. 
This impact would be significant. 

This impact would be similar to Impact Vis-3 (CP1). Under CP2, more light-
colored soils would be exposed, which would expand the amount of daytime 
glare. Construction and implementation of the project would take place over a 
longer period of time, which would prolong the requirement for nighttime 
lighting during construction and daytime glare from construction equipment. 
More roads and other infrastructure would be relocated, which would increase 
the amount of related daytime glare and nighttime lighting. This impact would 
be significant. Mitigation for this impact is proposed in Section 19.3.5, 
“Mitigation Measures.” 

Impact Vis-4 (CP2): Consistency with Federal and State Scenic Highway 
Requirements   The distance to proposed construction/relocation areas around 
Shasta Lake from SR 151, the only State-designated Scenic Highway in the 
primary study area, would make changes resulting from CP2 very difficult to 
differentiate. There are no Federally designated scenic roadways in the area. 
This impact would be less than significant. 

This impact would be similar to Impact Vis-4 (CP1). Although the scale of 
vegetation removal and other activities associated with the construction at the 
proposed relocation sites would be larger under CP2 than under CP1, the 
distance of most construction activities from SR 151 – the only designated 
scenic highway in the primary study area – would prevent CP2 from being 
inconsistent with State Scenic Highway requirements. This impact would be 
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less than significant. Mitigation for this impact is not needed, and thus not 
proposed. 

Lower Sacramento River and Delta and CVP/SWP Service Areas   None of 
the landscapes and features in the extended study area would be affected by 
activities associated with CP2. No impact would occur. Mitigation for this 
impact is not needed, and thus not proposed. 

CP3 – 18.5-Foot Dam Raise, Agricultural Water Supply Reliability and 
Anadromous Fish Survival 
Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
Impact Vis-1 (CP3): Consistency with Guidelines for Visual Resources in the 
STNF LRMP   The effects of the construction-related and operational elements 
of CP3 would be inconsistent with some of the VQOs established by the STNF 
LRMP. The LRMP calls for management activities that would be visible from 
the I-5 corridor and SR 151 to remain visually subordinate on the landscape and 
not be noticeable to the casual observer (a VQO of “retention”). Foreground 
views from KOPs most often used by the public, such as campgrounds and boat 
launches, are also managed according to the VQO of retention, whereas middle 
ground views are managed according to the “partial retention” VQO 
(management activities in the middle ground having a natural appearance). The 
construction-related and operational elements of CP3 would be more visible 
from some viewpoints than others. The operation of construction equipment and 
its presence on the landscape would be a visual distraction when visible from 
KOPs. In addition, what might be considered short-term impacts on visual 
resources and aesthetics for some viewer groups, such as tourists, might be 
considered long-term impacts for other viewer groups, such as residents. The 
LRMP does not distinguish between short-term and long-term VQOs or 
between classes of viewers, although for the purposes of this assessment, viewer 
groups were considered in the evaluation of impacts. This impact would be 
significant. 

This impact would be similar to Impact Vis-1 (CP1). Construction-related and 
operational elements of CP3 would be inconsistent with some of the VQOs 
established by the STNF LRMP. The larger inundation area proposed under 
CP3 would result in an increased opportunity for management activities to be 
visible from the I-5 corridor, SR 151, and other areas managed according to 
retention and modification VQOs. This impact would be significant. Mitigation 
for this impact is proposed in Section 19.3.5, “Mitigation Measures.” 

Impact Vis-2 (CP3): Degradation and/or Obstruction of a Scenic View from 
Key Observation Points   Under CP3, the “bathtub ring” that is apparent during 
less than full pool conditions would become larger. Existing scenic views of 
areas where utilities and infrastructure would be relocated could be obstructed 
or degraded. Views from some KOPs, including those of the renowned “Three 
Shastas,” would be obstructed or degraded during construction. Throughout the 
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primary study area, vegetation retention or removal activities (proposed 
activities would vary by relocation area) would also degrade scenic views. 
Although project-related changes to the landscape could become less visible 
over time, these changes would be highly visible during construction. This 
impact would be significant. 

This impact would be similar to Impact Vis-2 (CP1). Under CP3, the “bathtub 
ring” that is apparent during less than full pool conditions would become larger 
than what would be exposed under CP1 or CP2. CP3 would also require the 
relocation of more utilities and infrastructure and more vegetation retention or 
removal than CP1 or CP2. In addition, the time frame for construction and 
implementation of the project would increase, which would prolong the period 
that scenic views are degraded by the project. Although project-related changes 
to the landscape could become less visible over time, these changes would be 
highly visible during construction. This impact would be significant. Mitigation 
for this impact is proposed in Section 19.3.5, “Mitigation Measures.” 

Impact Vis-3 (CP3): Generation of Increased Daytime Glare and/or Nighttime 
Lighting   The increased area of light-colored soils around the Shasta Lake 
shoreline that are exposed during periods of drawdown and, conversely, the 
increased area of water surface associated with CP3 would increase the 
potential for daytime glare. The relocation of roads and infrastructure could also 
create new sources of reflective daytime glare. In addition, construction 
equipment could be a temporary source of reflective daytime glare. Extensive 
construction activities at night requiring the use of vehicle and perimeter 
lighting, particularly in the vicinity of Shasta Dam, would be necessary for 
several years. New sources of permanent nighttime lighting would also be 
required for some locations, such as relocated roads and recreational facilities. 
This impact would be significant. 

This impact would be similar to Impact Vis-3 (CP1). Under CP3, more light-
colored soils would be exposed, which would expand the amount of daytime 
glare. Construction and implementation of the project would take place over a 
longer period of time, which would prolong the requirement for nighttime 
lighting during construction and daytime glare from construction equipment. 
More roads and other infrastructure would be relocated, which would increase 
the amount of related daytime glare and nighttime lighting. This impact would 
be significant. Mitigation for this impact is proposed in Section 19.3.5, 
“Mitigation Measures.” 

Impact Vis-4 (CP3): Consistency with Federal and State Scenic Highway 
Requirements   The distance to proposed construction/relocation areas around 
Shasta Lake from SR 151, the only State-designated Scenic Highway in the 
primary study area, would make changes resulting from CP3 very difficult to 
differentiate. There are no Federally designated scenic roadways in the area. 
This impact would be less than significant. 
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This impact would be similar to Impact Vis-4 (CP1). Although the scale of 
vegetation removal and other activities associated with the construction at the 
proposed relocation sites would be larger under CP3 than under CP1 or CP2, the 
distance of most construction activities from SR 151 – the only designated 
scenic highway in the primary study area – would prevent CP3 from being 
inconsistent with State Scenic Highway requirements. This impact would be 
less than significant. Mitigation for this impact is not needed, and thus not 
proposed. 

Lower Sacramento River and Delta and CVP/SWP Service Areas   None of 
the landscapes and features in the extended study area would be affected by 
activities associated with CP3. No impact would occur. Mitigation for this 
impact is not needed, and thus not proposed. 

CP4 and CP4A – 18.5-Foot Dam Raise, Anadromous Fish Survival and 
Water Supply Reliability 
Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
Impact Vis-1 (CP4 and CP4A): Consistency with Guidelines for Visual 
Resources in the STNF LRMP   The effects of the construction-related and 
operational elements of CP4 or CP4A would be inconsistent with some of the 
VQOs established by the STNF LRMP. The LRMP calls for management 
activities that would be visible from the I-5 corridor and SR 151 to remain 
visually subordinate on the landscape and not be noticeable to the casual 
observer (a VQO of “retention”). Foreground views from KOPs most often used 
by the public, such as campgrounds and boat launches, are also managed 
according to the VQO of retention, whereas middle ground views are managed 
according to the “partial retention” VQO (management activities in the middle 
ground having a natural appearance). The construction-related and operational 
elements of CP4 or CP4A would be more visible from some viewpoints than 
others. The operation of construction equipment and its presence on the 
landscape would be a visual distraction when visible from KOPs. In addition, 
what might be considered short-term impacts on visual resources and aesthetics 
for some viewer groups, such as tourists, might be considered long-term 
impacts for other viewer groups, such as residents. The LRMP does not 
distinguish between short-term and long-term VQOs or between classes of 
viewers, although for the purposes of this assessment, viewer groups were 
considered in the evaluation of impacts. This impact would be significant for 
CP4 or CP4A. 

This impact would be similar to Impact Vis-1 (CP1) and Vis-1 (CP3). 
Construction-related and operational elements of CP4 would be inconsistent 
with some of the VQOs established by the STNF LRMP. This impact would be 
significant for CP4. Mitigation for this impact is proposed in Section 19.3.5, 
“Mitigation Measures.” 
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This impact would be similar to Impact Vis-1 (CP1) and Vis-1 (CP3). 
Construction-related and operational elements of CP4A would be inconsistent 
with some of the VQOs established by the STNF LRMP. This impact would be 
significant for CP4A. Mitigation for this impact is proposed in Section 19.3.5, 
“Mitigation Measures.” 

Impact Vis-2 (CP4 and CP4A): Degradation and/or Obstruction of a Scenic 
View from Key Observation Points   Under CP4 or CP4A, the “bathtub ring” 
that is apparent during less than full pool conditions would become larger. 
Existing scenic views of areas where utilities and infrastructure would be 
relocated could be obstructed or degraded. Views from some KOPs, including 
those of the renowned “Three Shastas,” would be obstructed or degraded during 
construction and for several years post-construction. Throughout the primary 
study area, vegetation retention or removal activities (proposed activities would 
vary by relocation area) would also degrade scenic views. Although project-
related changes to the landscape could become less visible over time, these 
changes would be highly visible during construction. This impact would be 
significant for CP4 or CP4A. 

This impact would be similar to Impact Vis-2 (CP1) and Impact Vis-2 (CP3) 
with the addition of measures for increasing habitat for anadromous fish. These 
measures include the placement of spawning-sized gravel at multiple locations 
and riparian, floodplain, and side channel habitat restoration activities along the 
Sacramento River between Keswick Dam and the Red Bluff Pumping Plant. 
Although the direct placement of gravel into the river channel would initially be 
noticeable to viewers in the immediate vicinity of such actions, project-related 
changes to the landscape would become less visible over time as gravels are 
dispersed by natural means. Similarly, habitat restoration activities would affect 
the existing views in parts of the river, but these changes would become 
increasingly less noticeable over time as any removed vegetation becomes 
reestablished. 

This impact would be significant for CP4. Mitigation for this impact is proposed 
in Section 19.3.5, “Mitigation Measures.” 

This impact would be significant for CP4A. Mitigation for this impact is 
proposed in Section 19.3.5, “Mitigation Measures.” 

Impact Vis-3 (CP4 and CP4A): Generation of Increased Daytime Glare and/or 
Nighttime Lighting   The increased area of light-colored soils around the Shasta 
Lake shoreline that are exposed during periods of drawdown and, conversely, 
the increased area of water surface associated with CP4 or CP4A would 
increase the potential for daytime glare. The relocation of roads and 
infrastructure could also create new sources of reflective daytime glare. In 
addition, construction equipment could be a temporary source of reflective 
daytime glare. Extensive construction activities at night requiring the use of 
vehicle and perimeter lighting, particularly in the vicinity of Shasta Dam, would 
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be necessary for several years. New sources of permanent nighttime lighting 
would also be required for some locations, such as relocated roads and 
recreational facilities. This impact would be significant for CP4 or CP4A. 

This impact would be similar to Impact Vis-3 (CP1) and Impact Vis-3 (CP3) 
with the exception of the proposed gravel augmentation and upper Sacramento 
River habitat restoration actions included in CP4 and CP4A. Gravel is typically 
light colored and reflective; therefore, gravel augmentation would create a 
temporary source of daytime glare. Over time, as the gravel disperses along the 
river channel, its potential to be a source of glare would diminish. The habitat 
restoration activities proposed under CP4 or CP4A could also create a source of 
temporary daytime glare by the removal of vegetation, exposure of soils, and 
expansion of water surface. However, the potential for vegetation removal and 
exposed soils to be a source of daytime glare would be temporary, fading as 
new vegetation becomes established. 

The impact would be significant for CP4. Mitigation for this impact is proposed 
in Section 19.3.5, “Mitigation Measures.” 

The impact would be significant for CP4A. Mitigation for this impact is 
proposed in Section 19.3.5, “Mitigation Measures.” 

Impact Vis-4 (CP4 or CP4A): Consistency with Federal and State Scenic 
Highway Requirements   The distance to proposed construction/relocation areas 
around Shasta Lake from SR 151, the only State-designated Scenic Highway in 
the primary study area, would make changes resulting from CP4 or CP4A very 
difficult to differentiate. There are no Federally designated scenic roadways in 
the area. This impact would be less than significant for CP4 or CP4A. 

This impact would be similar to Impact Vis-4 (CP1) and Impact Vis-4 (CP3). 
This impact would be less than significant for CP4. Mitigation for this impact is 
not needed, and thus not proposed. 

This impact would be similar to Impact Vis-4 (CP1) and Impact Vis-4 (CP3). 
This impact would be less than significant for CP4A. Mitigation for this impact 
is not needed, and thus not proposed. 

Lower Sacramento River and Delta and CVP/SWP Service Areas   None of 
the landscapes and features in the extended study area would be affected by 
activities associated with CP4 or CP4A. No impact would occur. Mitigation for 
this impact is not needed, and thus not proposed. 

CP5 – 18.5-Foot Dam Raise Combination Plan, Anadromous Fish Survival 
and Water Supply Reliability 
Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
Impact Vis-1 (CP5): Consistency with Guidelines for Visual Resources in the 
STNF LRMP   The effects of the construction-related and operational elements 
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of CP5 would be inconsistent with some of the VQOs established by the STNF 
LRMP. The LRMP calls for management activities that would be visible from 
the I-5 corridor and SR 151 to remain visually subordinate on the landscape and 
not be noticeable to the casual observer (a VQO of “retention”). Foreground 
views from KOPs most often used by the public, such as campgrounds and boat 
launches, are also managed according to the VQO of retention, whereas middle 
ground views are managed according to the “partial retention” VQO 
(management activities in the middle ground having a natural appearance). The 
construction-related and operational elements of CP5 would be more visible 
from some viewpoints than others. The operation of construction equipment and 
its presence on the landscape would be a visual distraction when visible from 
KOPs. In addition, what might be considered short-term impacts on visual 
resources and aesthetics for some viewer groups, such as tourists, might be 
considered long-term impacts for other viewer groups, such as residents. The 
LRMP does not distinguish between short-term and long-term VQOs or 
between classes of viewers, although for the purposes of this assessment, viewer 
groups were considered in the evaluation of impacts. This impact would be 
significant. 

This impact would be similar to Impact Vis-1 (CP1) and Impact Vis-1 (CP3). 
Construction-related and operational elements of CP5 would be inconsistent 
with some of the VQOs established by the STNF LRMP. This impact would be 
significant. Mitigation for this impact is proposed in Section 19.3.5, “Mitigation 
Measures.” 

Impact Vis-2 (CP5): Degradation and/or Obstruction of a Scenic View from 
Key Observation Points   Under CP5, the “bathtub ring” that is apparent during 
less than full pool conditions would become larger. Existing scenic views of 
areas where utilities and infrastructure would be relocated could be obstructed 
or degraded. Views from some KOPs, including those of the renowned “Three 
Shastas,” would be obstructed or degraded during construction and for several 
years post-construction. Throughout the primary study area, vegetation retention 
or removal activities (proposed activities would vary by relocation area) would 
also degrade scenic views. Although project-related changes to the landscape 
could become less visible over time, these changes would be highly visible 
during construction. This impact would be significant. 

This impact would be similar to Impact Vis-2 (CP1) and Impact Vis-2 (CP4 and 
CP4A). Additional enhancements to relocation areas associated with CP5 could 
result in a slightly greater level of degradation and/or obstruction of a view from 
a particular KOP than might occur under CP3, CP4, or CP4A. This impact 
would be significant. Mitigation for this impact is proposed in Section 19.3.5, 
“Mitigation Measures.” 

Impact Vis-3 (CP5): Generation of Increased Daytime Glare and/or Nighttime 
Lighting   The increased area of light-colored soils around the Shasta Lake 
shoreline that are exposed during periods of drawdown and, conversely, the 
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increased area of water surface associated with CP5 would increase the 
potential for daytime glare. The relocation of roads and infrastructure could also 
create new sources of reflective daytime glare. In addition, construction 
equipment could be a temporary source of reflective daytime glare. Extensive 
construction activities at night requiring the use of vehicle and perimeter 
lighting, particularly in the vicinity of Shasta Dam, would be necessary for 
several years. New sources of permanent nighttime lighting would also be 
required for some locations, such as relocated roads and recreational facilities. 
This impact would be significant. 

This impact would be similar to Impact Vis-3 (CP1) and Impact Vis-3 (CP4 or 
CP4A). Additional enhancements to relocation areas associated with CP5 could 
result in a slightly greater level of glare than might occur under CP3, CP4, or 
CP4A. The impact would be significant. Mitigation for this impact is proposed 
in Section 19.3.5, “Mitigation Measures.” 

Impact Vis-4 (CP5): Consistency with Federal and State Scenic Highway 
Requirements   The distance to proposed construction/relocation areas around 
Shasta Lake from SR 151, the only State-designated Scenic Highway in the 
primary study area, would make changes resulting from CP5 very difficult to 
differentiate. There are no Federally designated scenic roadways in the area. 
This impact would be less than significant. 

This impact would be similar to Impact Vis-4 (CP1) and Impact Vis-4 (CP3). 
This impact would be less than significant. Mitigation for this impact is not 
needed, and thus not proposed. 

Lower Sacramento River and Delta and CVP/SWP Service Areas   None of 
the landscapes and features in the extended study area would be affected by 
activities associated with CP5. No impact would occur. Mitigation for this 
impact is not needed, and thus not proposed. 

19.3.5 Mitigation Measures 
Table 19-3 presents a summary of mitigation measures for aesthetics and visual 
resources. 
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Table 19-3. Summary of Mitigation Measures for Aesthetics and Visual Resources 

Impact  No-Action 
Alternative CP1 CP2 CP3 CP4/ 

CP4A CP5 

Impact Vis-1: 
Consistency with 
Guidelines for Visual 
Resources in the STNF 
LRMP (Shasta Lake and 
Vicinity and Upper 
Sacramento River) 

LOS before 
Mitigation NI S S S S S 

Mitigation 
Measure 

None 
required. 

Mitigation Measure Vis-1: Amend the STNF LRMP to 
Include Revised VQOs for developments at Turntable Bay 

area. 

LOS after 
Mitigation NI SU SU SU SU SU 

Impact Vis-2: 
Degradation and/or 
Obstruction of a Scenic 
View from Key 
Observation Points 
(Shasta Lake and 
Vicinity and Upper 
Sacramento River) 

LOS before 
Mitigation NI S S S S S 

Mitigation 
Measure 

None 
required. 

Mitigation Measure Vis-2: Minimize Construction-Related 
Visual Impacts on Scenic Views From Key Observation 

Points. 

LOS after 
Mitigation NI SU SU SU SU SU 

Impact Vis-3: 
Generation of Increased 
Daytime Glare and/or 
Nighttime Lighting 
(Shasta Lake and 
Vicinity and Upper 
Sacramento River) 

LOS before 
Mitigation NI S S S S S 

Mitigation 
Measure 

None 
required. 

Mitigation Measure Vis-3: Minimize or Avoid Visual 
Impacts of Daytime Glare and Nighttime Lighting. 

LOS after 
Mitigation NI SU SU SU SU SU 

Impact Vis-4: 
Consistency with 
Federal and State 
Scenic Highway 
Requirements (Shasta 
Lake and Vicinity and 
Upper Sacramento 
River) 

 

LOS before 
Mitigation NI LTS LTS LTS LTS LTS 

Mitigation 
Measure 

None 
required. None needed; thus, none proposed. 

LOS after 
Mitigation NI LTS LTS LTS LTS LTS 

Key: 
CP = Comprehensive Plan 
LOS = level of significance 
LRMP = Land and Resource Management Plan 
LTS = less than significant 

NI = no impact 
S = significant 
STNF = Shasta-Trinity National Forest 
SU = significant and unavoidable 
VQO = visual quality objective 

No-Action Alternative 
No mitigation measures are required for the No-Action Alternative. 

CP1 – 6.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
No mitigation is required for Impact Vis-4 (CP1). Impacts Vis-1 (CP1), Vis-2 
(CP1), and Vis -3 (CP1) would remain significant and unavoidable despite the 
use of mitigation. Mitigation is provided below for other impacts of CP1 on 
aesthetics and visual resources. 

Mitigation Measure Vis-1 (CP1): Amend the STNF LRMP to Include 
Revised VQOs for Newly Constructed Recreation Developments at All New 
Sites   STNF could prepare an amendment to the STNF LRMP that would 
modify the management prescription for the area in which newly constructed 
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developed recreation sites are located from Roaded Recreation to Roaded, 
High-Density Recreation. The new prescription would allow the newly 
constructed areas to be characterized as a substantially modified natural 
environment in support of various recreational activities. In those locations, this 
amendment would serve to modify the VQOs from Retention to Modification. 
Implementation of this mitigation measure would ensure that the SLWRI will 
be consistent with the STNF LRMP, as amended. Impacts on visual resources at 
areas outside of the newly constructed recreation developments may be 
significant and unavoidable, depending on the designated VQO. Impact Vis-1 
(CP1) would be significant and unavoidable in some areas. 

Mitigation Measure Vis-2 (CP1): Minimize Construction-related Visual 
Impacts on Scenic Views from KOPs   Reclamation will do the following to 
minimize potential impacts on visual resources during project construction: 

• When not in use (e.g., after hours or when not required for the day’s
construction activities), construction equipment will remain in the
designated contractor staging area.

• When practicable, construction materials that will remain permanently
onsite should be consistent in color, texture, and pattern with the
surrounding environment.

Implementation of this mitigation measure would reduce the visual impacts of 
the project related to the temporary operation of construction equipment and the 
permanent presence of project features on the landscape, but would not 
necessarily reduce them to a less-than-significant level. Impact Vis-2 (CP1) 
would be significant and unavoidable. 

Mitigation Measure Vis-3 (CP1): Minimize or Avoid Visual Impacts of 
Daytime Glare and Nighttime Lighting   Reclamation will do the following to 
minimize or avoid potential impacts on visual resources and aesthetics from 
daytime glare and nighttime lighting: 

• Avoid constant nighttime lighting and overly bright lighting to the
extent possible. The location of lighting will respond to the anticipated
use and should not exceed the amount of light actually required by
users.

• Lights will be screened and directed away from residences to the
highest degree possible, and the amount of nighttime light used will be
minimized to the highest degree possible. Lighting will include
shielding to minimize offsite light spill and glare. In addition, the
following measures will apply:

−   The spacing of luminaire lamps (or comparable vandal-resistant
lighting) should be the maximum allowable for traffic safety. 
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−   Luminaires (or comparable vandal-resistant lighting) should be 
cutoff-type fixtures that cast low-angle illumination to minimize 
incidental spillover of light onto adjacent private properties and 
undeveloped open space. Fixtures that project upward or 
horizontally will not be used. 

−   Luminaire lamps (or comparable vandal-resistant lighting) will be 
directed toward the roadway or lighted feature (e.g., campground 
restrooms, sidewalks) and away from adjacent residences and open 
space areas. 

−   Luminaire lamps (or comparable vandal-resistant lighting) will 
provide good color rendering and natural light qualities. Low-
pressure and high-pressure sodium fixtures that are not color 
corrected will not be used. 

−   Luminaire lamps (or comparable vandal-resistant lighting) intensity 
will be the minimum allowable for traffic safety. 

−   Luminaire lamp (or comparable vandal-resistant lighting) 
mountings will be downcast and the height of the poles will be 
minimized to reduce potential for backscatter into the nighttime sky 
and incidental spillover of light into adjacent private properties and 
open space. 

−   Luminaire lamp (or comparable vandal-resistant lighting) 
mountings will have nonglare finishes. 

• Guardrails and other roadway fixtures, including retaining walls, safety
barriers, light standards, and other structures, will be limited to the
minimum length, height, and bulk necessary to adequately provide for
the safety of the roadway user. Earth tone colors in dark shades and flat
finishes will be used on all roadway fixtures. New and replacement
guardrails will not have a shiny, reflective finish. (These features are
typically galvanized steel, which weathers naturally to a nonglare
finish, typically within a year or so.) Retaining walls and other erosion
control devices or structures will be constructed of natural materials
whenever possible and will, to the maximum extent possible, be
designed and sited to avoid detracting from the scenic quality of the
corridor. Such structures will incorporate heavy texture or articulated
plane surfaces that create heavy shadow patterns.

Implementation of this mitigation measure would reduce the impacts of the 
project related to daytime glare and nighttime lighting, but would not reduce 
them to a less-than-significant level. ImpactVis-3 (CP1) would be significant 
and unavoidable. 
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CP2 – 12.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
No mitigation is required for Impact Vis-4 (CP2). Impacts Vis-1 (CP2), Vis-2 
(CP2), and Vis -3 (CP2) would remain significant and unavoidable despite the 
use of mitigation. Mitigation is provided below to minimize impacts of CP2 on 
aesthetics and visual resources to the extent possible. 

Mitigation Measure Vis-1 (CP2): Amend the STNF LRMP to Include 
Revised VQOs for Newly Constructed Recreation Developments at All New 
Sites   This mitigation measure is identical to Mitigation Measure Vis-1 (CP1). 
Impacts on visual resources at areas outside of the newly constructed recreation 
developments may be significant and unavoidable, depending on the designated 
VQO. Impact Vis-1 (CP2) would be significant and unavoidable in some areas. 

Mitigation Measure Vis-2 (CP2): Minimize Construction-related Visual 
Impacts on Scenic Views from KOPs   This mitigation measure is identical to 
Mitigation Measure Vis-1 (CP1). Implementation of this mitigation measure 
would reduce the impacts of the project related to the temporary operation of 
construction equipment and the permanent presence of project features on the 
landscape, but would not necessarily reduce them to a less-than-significant 
level. Impact Vis-2 (CP2) would be significant and unavoidable. 

Mitigation Measure Vis-3 (CP2): Minimize or Avoid Visual Impacts of 
Daytime Glare and Nighttime Lighting   This mitigation measure is identical 
to Mitigation Measure Vis-3 (CP1). Implementation of this mitigation measure 
would reduce the impacts of the project related to daytime glare and nighttime 
lighting, but would not reduce them to a less-than-significant level. Impacts 
Vis-2 (CP2) and Vis-3 (CP2) would be significant and unavoidable. 

CP3 – 18.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
No mitigation is required for Impact Vis-4 (CP3). Impacts Vis-1 (CP3), Vis-2 
(CP3), and Vis -3 (CP3) would remain significant and unavoidable despite the 
use of mitigation. Mitigation is provided below to minimize impacts of CP3 on 
aesthetics and visual resources to the extent possible. 

Mitigation Measure Vis-1 (CP3): Amend the STNF LRMP to Include 
Revised VQOs for Newly Constructed Recreation Developments at All New 
Sites   This mitigation measure is identical to Mitigation Measure Vis-1 (CP1). 
Impacts on visual resources at areas outside of the newly constructed recreation 
developments may be significant and unavoidable, depending on the designated 
VQO. Impact Vis-1 (CP3) would be significant and unavoidable in some areas. 

Mitigation Measure Vis-2 (CP3): Minimize Construction-related Visual 
Impacts on Scenic Views from KOPs   This mitigation measure is identical to 
Mitigation Measure Vis-1 (CP1). Implementation of this mitigation measure 
would reduce the impacts of the project related to the temporary operation of 
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construction equipment and the permanent presence of project features on the 
landscape, but would not necessarily reduce them to a less-than-significant 
level. Impact Vis-2 (CP3) would be significant and unavoidable. 

Mitigation Measure Vis-3 (CP3): Minimize or Avoid Visual Impacts of 
Daytime Glare and Nighttime Lighting   This mitigation measure is identical 
to Mitigation Measure Vis-3 (CP1). Implementation of this mitigation measure 
would reduce the impacts of the project related to daytime glare and nighttime 
lighting, but would not reduce them to a less-than-significant level. Impacts 
Vis-2 (CP3) and Vis-3 (CP3) would be significant and unavoidable. 

CP4 and CP4A – 18.5-Foot Dam Raise, Anadromous Fish Focus with 
Water Supply Reliability 
No mitigation is required for Impact Vis-4 (CP4 and CP4A). Impacts Vis-1 
(CP4 and CP4A), Vis-2 (CP4 and CP4A), and Vis -3 (CP4 and CP4A) would 
remain significant and unavoidable despite the use of mitigation. Mitigation is 
provided below to minimize impacts of CP4 or CP4A on aesthetics and visual 
resources to the extent possible. 

Mitigation Measure Vis-1 (CP4 and CP4A): Amend the STNF LRMP to 
Include Revised VQOs for Newly Constructed Recreation Developments at 
All New Sites   This mitigation measure is identical to Mitigation Measure Vis-
1 (CP1). Impacts on visual resources at areas outside of the newly constructed 
recreation developments may be significant and unavoidable, depending on the 
designated VQO. Impact Vis-1 (CP4 and CP4A) would be significant and 
unavoidable in some areas. 

Mitigation Measure Vis-2 (CP4 and CP4A): Minimize Construction-related 
Visual Impacts on Scenic Views from KOPs   This mitigation measure is 
identical to Mitigation Measure Vis-1 (CP1). Implementation of this mitigation 
measure would reduce the impacts of the project related to the temporary 
operation of construction equipment and the permanent presence of project 
features on the landscape, but would not necessarily reduce them to a less-than-
significant level. Impact Vis-2 (CP4 and CP4A) would be significant and 
unavoidable. 

Mitigation Measure Vis-3 (CP4 or CP4A): Minimize or Avoid Visual 
Impacts of Daytime Glare and Nighttime Lighting   This mitigation measure 
is identical to Mitigation Measure Vis-3 (CP1). Implementation of this 
mitigation measure would reduce the impacts of the project related to daytime 
glare and nighttime lighting, but would not reduce them to a less-than-
significant level. Impacts Vis-2 (CP4 and CP4A) and Vis-3 (CP4 and CP4A) 
would be significant and unavoidable. 

CP5 – 18.5-Foot Dam Raise, Combination Plan 
No mitigation is required for Impact Vis-4 (CP5). Impacts Vis-1 (CP5), Vis-2 
(CP5), and Vis -3 (CP5) would remain significant and unavoidable despite the 
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use of mitigation. Mitigation is provided below to minimize impacts of CP5 on 
aesthetics and visual resources to the extent possible. 

Mitigation Measure Vis-1 (CP5): Amend the STNF LRMP to Include 
Revised VQOs for Newly Constructed Recreation Developments at All New 
Sites   This mitigation measure is identical to Mitigation Measure Vis-1 (CP1). 
Impacts on visual resources at areas outside of the newly constructed recreation 
developments may be significant and unavoidable, depending on the designated 
VQO. Impact Vis-1 (CP5) would be significant and unavoidable in some areas. 

Mitigation Measure Vis-2 (CP5): Minimize Construction-related Visual 
Impacts on Scenic Views from KOPs   This mitigation measure is identical to 
Mitigation Measure Vis-1 (CP1). Implementation of this mitigation measure 
would reduce the impacts of the project related to the temporary operation of 
construction equipment and the permanent presence of project features on the 
landscape, but would not necessarily reduce them to a less-than-significant 
level. Impact Vis-2 (CP5) would be significant and unavoidable. 

Mitigation Measure Vis-3 (CP5): Minimize or Avoid Visual Impacts of 
Daytime Glare and Nighttime Lighting   This mitigation measure is identical 
to Mitigation Measure Vis-3 (CP1). Implementation of this mitigation measure 
would reduce the impacts of the project related to daytime glare and nighttime 
lighting, but would not reduce them to a less-than-significant level. Impact and 
Vis-3 (CP5) would be significant and unavoidable. 

19.3.6 Cumulative Effects 
Cumulative effects are the impacts on the environment that result from the 
incremental impacts of the project alternative when added to the impacts of 
other past, present, and reasonably foreseeable future actions (14 California 
Code of Regulations Section 15355(b), 40 Code of Federal Regulations Section 
1508.7), regardless of what agency (Federal or non-Federal) or entity 
undertakes such other actions. These impacts can result from individually 
minor, but collectively significant, actions taking place over time. 

The President’s Council on Environmental Quality’s NEPA regulations and the 
State CEQA Guidelines require that the cumulative impacts of a project be 
addressed in an environmental document when the cumulative impacts are 
expected to be significant (40 Code of Federal Regulations Section 
1508.25(a)(2), 14 California Code of Regulations Section 15130(a)). When a 
lead agency assesses a project having an incremental effect that is not 
“cumulatively considerable,” the lead agency need not consider that effect 
significant. However, the lead agency will briefly describe its basis for 
concluding that the incremental effect is not cumulatively considerable. 

Methods and Assumptions 
The analysis of cumulative impacts in this chapter addresses the cumulative 
impacts of the various project alternatives. The geographic scope of cumulative 
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impacts on aesthetics and visual resources includes the viewsheds that would be 
affected by implementation of the SWLRI alternatives, including views from 
public areas such as roadways, recreation areas, and scenic vistas. The temporal 
scope impacts would include construction, operation, and maintenance of the 
project. According to the State CEQA Guidelines, the cumulative impacts 
discussion “should be guided by the standards of practicality and 
reasonableness.” The State CEQA Guidelines require that a cumulative impacts 
analysis identify related projects, summarize the expected environmental 
impacts of those related projects, and analyze the cumulative impacts of the 
proposed and related projects. Past, present, and reasonably foreseeable projects 
affecting the same viewsheds as those associated with the primary study area 
are described in Chapter 3, “Considerations for Describing the Affected 
Environment and Environmental Consequences.” Because no construction 
activities associated with the project would occur outside of the primary study 
area, the geographic scope of the area examined for cumulative impacts is the 
primary study area identified for this project. 

The Antlers Bridge Replacement is an example of the type of project that may 
contribute to cumulative impacts associated with aesthetics and visual resources 
in the primary study area, and thus is summarized below. 

The California Department of Transportation, in cooperation with the Federal 
Transit Administration, is in the process of replacing the I-5 Antlers Bridge over 
Shasta Lake (in the primary study area), near the community of Lakehead. This 
project includes construction of a 1,942-foot, 5-lane segmental bridge with deep 
pile foundations that are 12 feet in diameter. In addition, it includes realignment 
of a 0.4-mile-long segment of I-5, requiring hillside excavation, construction of 
a 5-lane freeway section and demolition of the existing 1,500 feet of steel deck 
truss bridge. The new bridge is being constructed next to the existing bridge, 
which remains open to traffic until the new bridge is completed. Although not 
considered to have a significant impact on visual resources and aesthetics 
(Caltrans and DOT 2007), the project is highly visible from surrounding public 
areas (I-5 corridor, Antlers Public Boat Ramp, and Lakehead). Construction is 
expected to be completed in 2014. 

Cumulative Effects 
Chapter 3, “Considerations for Describing the Affected Environment and 
Environmental Consequences,” discusses overall cumulative impacts 
methodology related to the action alternatives, including the relationship to the 
CALFED Bay-Delta Program Programmatic EIS/EIR cumulative impacts 
analysis, qualitative and quantitative assessment, past and future actions in the 
study area, and significance criteria. Table 3-1, “Present and Reasonably 
Foreseeable Future Actions Included in the Analysis of Cumulative Impacts, by 
Resource Area,” in Chapter 3, lists the present and reasonably foreseeable 
future projects considered quantitatively and qualitatively within the cumulative 
impacts analysis. This cumulative impacts analysis accounts for potential 
project impacts combined with the impacts of existing facilities, conditions, 
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land uses, and reasonably foreseeable actions expected to occur in the study 
area on a qualitative and quantitative level. None of the projects listed in Table 
3-1 under Quantitative Analysis would have effects on aesthetic and visual 
resources in the primary study area or have effects in extended study area that 
contribute to cumulative impacts of the action alternatives since no impacts 
have been identified in the extended study area. This analysis is based on the 
projects listed in Table 3-1 under Qualitative Analysis. 

Past and present programs projects that have contributed to cumulative impacts 
on aesthetic and visual resources include dam construction, reservoir operation, 
flood management projects, land use alterations, and other construction projects. 

The impact of the proposed SLWRI alternatives on aesthetics and visual 
resources in the project study area would be largely significant and unavoidable, 
and would be collectively significant when included with other actions taking 
place over time. Past, present, and reasonably foreseeable projects described in 
Chapter 3, Table 3-1, such as bridge reconstructions (e.g., Antlers Bridge 
Replacement) and highway modifications along the I-5 corridor, changes to 
marinas and resorts, vegetation management, land use changes (e.g., Mountain 
Gate at Shasta Mixed-Use Area Plan), new quarries (e.g., Moody Flats Quarry), 
and mine reclamation on the surrounding hillsides could all affect the 
impression that viewers have of the region. 

Under all SLWRI alternatives impacts Vis-1, Vis-2, and Vis-3 would be 
significant and unavoidable. Implementation of the SLWRI alternatives would 
contribute to cumulative adverse conditions where construction activities and/or 
permanent changes to the landscape, such as a wider bathtub ring and new 
recreation facilities, occupy the same field of view as other facilities or 
impacted landscapes that are in the viewsheds of sensitive viewers in the project 
study area. Implementation of the proposed SLWRI alternatives would result in 
impacts on visual resources that would be inconsistent with LRMP VQOs in 
some parts of the project study area, and would degrade or obstruct scenic views 
from KOPs. Glare from construction equipment and exposed soils, and the 
operation of equipment in active construction areas are significant and 
unavoidable impacts. Mitigation measures Vis-1 through Vis-3 would be 
implemented to buffer these impacts to the extent possible (e.g., storage of 
construction equipment in designated areas), although impacts would not be 
reduced to a less-than-significant level. When assessed with other projects that 
could change the character and quality of the aesthetics and visual resources in 
Shasta Lake and vicinity and the upper Sacramento River, impacts resulting 
from implementation of the proposed SLWRI alternatives would be 
cumulatively significant. 

None of the project alternatives would have a cumulatively considerable effect on aesthetics and 
visual resources in the extended study area.   
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Chapter 20  
Transportation and Traffic 

20.1 Affected Environment 

This section describes the existing transportation network in the primary and 
extended study areas – specifically those roads, highways, bridges, railroads, 
ports, transit, navigation, and airports that could be affected by the SLWRI 
action alternatives. 

20.1.1 Roadways 

Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
The primary study area comprises Shasta Dam, Shasta Lake, and the upper 
Sacramento River between Shasta Dam and the Red Bluff Pumping Plant in 
Shasta and Tehama counties. The surface transportation network in the primary 
study area consists of an interstate freeway, State highways, and smaller 
connector roads. Traffic in the area is generally moderate to light, except that 
heavy traffic in the Shasta Lake Unit of the Whiskeytown-Shasta-Trinity 
National Recreation Area is not unusual during weekends and holidays between 
May 1 and Labor Day (Reclamation 2004). 

Figure 1-1 in Chapter 1, “Introduction,” shows the highways in the primary 
study area. Interstate 5 (I-5) is the main north-south interstate freeway in the 
region. Several major arterials run north-south, generally parallel to the 
Sacramento River. State Route (SR) 99 and SR 70 run north-south; certain 
sections of both of these routes are expressways. SR 273 runs north-south from 
Redding, generally paralleling the Sacramento River before it intersects with I-5 
several miles north of the Shasta/Tehama county line. 

Roadways in the vicinity of Shasta Lake are shown in Figure 20-1a (see Section 
20.3.1, “Methods and Assumptions”). Roadways and bridges in the primary 
study area that could be affected by the SLWRI include Lakeshore Drive, 
Lower Salt Creek Road, Silverthorn Road, Gillman Road, and Salt Creek Road. 
These roads are described in more detail below. 

Lakeshore Drive is a two-lane paved road that begins in the Lakeshore Area, 
immediately west of I-5, and continues south to the Sugarloaf Creek. Some 
segments of Lakeshore Drive are owned and maintained by Shasta County and 
some segments are owned and maintained by USFS. 
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Lower Salt Creek Road is a two-lane paved road that provides access to the 
Lower Salt Creek Shoreline area and Campground. Lower Salt Creek Road is 
owned and maintained by Shasta County. 

Silverthorn Road is a two-lane paved road and provides access to the 
Silverthorn Area. A portion of Silverthorn Road is owned and maintained by the 
USFS and a portion of Silverthorn Road is maintained by Shasta County. 

Gillman Road is a two-lane paved road that runs along the west side of the 
McCloud River Arm portion of Shasta Lake. Gillman Road is owned and 
maintained by Shasta County. 

Salt Creek Road is an unpaved road, ranging from 10 to 12 feet wide and runs 
along the west side of the Squaw Creek Arm portion of Shasta Lake. Salt Creek 
Road is owned and operated by USFS. 

Bridges in the primary study area include Antlers Bridge and Pit River Bridge 
(also carries Union Pacific Railroad (UPRR)), which are located along I-5; 
Doney Creek Bridge and Charlie Creek Bridge, which are located along 
Lakeshore Drive; McCloud River Bridge, which is located along Gillman Road; 
and Didallas Creek Bridge, which is located along Salt Creek Road. A new 
Antlers Bridge is currently under construction and will accommodate raises of 
Shasta Dam up to 18.5 feet (Caltrans and Federal Highway Administration 
2007). 

Every 3 years, the California Department of Transportation (Caltrans) collects 
traffic at the I-5/Turntable Bay Road and I-5/Bridge Bay Road interchanges for 
an 8-day period between April and June. Table 20-1 shows the average daily 
traffic counts for these interchanges in 2003, 2006, and 2009. These data 
provide a general sense of the amount of traffic accessing the Shasta Lake area 
from I-5. 
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Table 20-1. Average Daily Traffic Volume at the I-5/Turntable Bay Road and I-
5/Bridge Bay Road Interchanges 

Location 
Average Daily Traffic Volumes 

2003 2006 2009 
Turntable Bay Road northbound off-ramp 170 210 150 

Turntable Bay Road northbound on-ramp 150 150 180 

Turntable Bay Road southbound off-ramp 35 40 65 

Turntable Bay Road southbound on-ramp 65 100 70 

Bridge Bay Road northbound off-ramp 310 360 210 

Bridge Bay Road northbound on-ramp 60 60 40 

Bridge Bay Road southbound off-ramp 85 100 65 

Bridge Bay Road southbound on-ramp 350 400 220 
 

Source: Caltrans 2011 

Key: 
I-5 = Interstate 5 

SR 299 is the major east-west route. This route traverses Trinity, Shasta, 
Lassen, and Modoc counties north of Shasta Dam. SR 44 is another major east-
west route farther south that traverses Shasta County near the city of Redding. 
SR 36, which also runs generally east-west, intersects with SR 99 and I-5, and 
this route crosses the Sacramento River near the city of Red Bluff. 

Between Shasta Dam and Keswick Dam, one vehicular bridge spans the 
Sacramento River. Between Keswick Dam and Red Bluff Pumping Plant along 
the Sacramento River, 3 pedestrian bridges, 1 railroad bridge, and 14 vehicular 
bridges (3 of which are for I-5) span the Sacramento River. 

There are 317 bridges in Shasta County, 220 of which have bridge spans of 20 
feet or more, making them eligible for Federal aid. Ninety-four bridges are 
beyond their design lives, functionally obsolete, or structurally deficient (Shasta 
County RTPA 2010). 

Lower Sacramento River and Delta 
SR 45 follows the Sacramento River north from SR 113 in Knights Landing, 
north of Sacramento. I-5 parallels SR 45 and the Sacramento River to the west. 
On the west side of the Sacramento Valley, SR 29 runs north-south through 
Napa and Lake counties. East-west highways include SR 20 in Lake County, SR 
162 in Glenn County, and SR 36 in Tehama and Trinity counties. Major east-
west routes on the east side of the Sacramento Valley include SRs 70, 49, and 
88; U.S. Highway 50; and Interstate 80. 

The Delta region is served by several major freeways. I-5 and SR 99 run north-
south and Interstate 80 and U.S. Highway 50 run east-west through Sacramento. 
Other highways extend from the cities of Sacramento and Stockton to small 
cities and towns in the region. New roadways have facilitated growth and 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

20-4  Final – December 2014 

urbanization along their corridors and within the upper watersheds of major 
inflowing rivers. Local roads in the Delta are often narrow and winding; during 
peak travel times, traffic in this area often includes slow, oversized farm 
equipment. 

The 2 major north-south freeways in the San Joaquin River area are I-5 and SR 
99, which pass through the San Joaquin Valley from Sacramento through 
Stockton and continue on to Bakersfield and its vicinity. SR 41 runs in a north-
south direction south of Fresno. Several east-west routes traverse the San 
Joaquin River basin: SR 152 is an expressway that connects Los Banos and 
Chowchilla in Madera County, SR 180 terminates in Yosemite National Park, 
SR 168 is a primary east-west route in Fresno County, and SRs 190 and 198 are 
primary routes in Tulare County. 

 CVP/SWP Service Areas 
Numerous freeways and expressways serve portions of the CVP and SWP 
service areas not discussed above. U.S. Highway 101 extends north and south 
near the coast from San Luis Obispo south to Los Angeles, and I-5 runs north-
south through the Central Valley to Los Angeles and on to San Diego. An 
extensive, intricate freeway system serves the Los Angeles area. I-10 runs east 
from Los Angeles to Arizona, while I-8 runs east-west from San Diego to 
Arizona. 

20.1.2 Public Transit 
Public transit service in the primary study area is provided by the Redding Area 
Bus Authority (RABA), which provides fixed-route and demand-responsive 
(paratransit) service. RABA operates 12 fixed routes within the cities of 
Redding, Shasta Lake, and Anderson. Shasta County contracts with RABA for a 
rural commuter bus service. This commuter service offers express transportation 
into Redding from the outlying community of Burney. The RABA 
demand/response system provides complimentary transportation to disabled 
residents of the fixed-route service area. The service area is generally within 
0.75 mile of the fixed routes, complying with the minimum mandates of the 
Federal Americans with Disabilities Act. 

Most urban areas in the extended study area provide public transit. These transit 
systems generally provide both fixed-route and paratransit service. Transit 
services in the extended study area are not discussed further because they would 
not be affected by any of the alternatives. 

20.1.3 Railroads 

Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
The UPRR and Western Pacific Railroad both have rail lines serving the 
vicinity of Shasta Lake and the upper Sacramento River area. The UPRR main 
line follows the I-5 alignment. Railroad bridges in the area include the Pit River 
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Bridge (which carries both the railroad and I-5), the Sacramento River Second 
Crossing Railroad Bridge, and the Doney Creek Railroad Bridge. All three 
railroad bridges were constructed by Reclamation during the original 
construction period of Shasta Dam. The Engineering Summary Appendix 
includes additional information on each of these railroad bridges. 

The Pit River Bridge would require relocation or major modifications for Shasta 
Dam raises greater than about 18.5 feet. The Plan Formulation Appendix 
provides additional information on the limitations that the existing Pit River 
Bridge places on potential dam enlargements. 

Lower Sacramento River and Delta 
UPRR is the main rail line serving the Sacramento River region. The UPRR 
alignment approximates the alignment of I-5. The Western Pacific rail lines 
extend farther east through the cities of Marysville and Oroville. 

Rail lines serving the Delta are the UPRR; the Western Pacific Railroad; and the 
Atchison, Topeka, and Santa Fe Railway. 

The UPRR and Atchison, Topeka, and Santa Fe lines provide primary rail 
service connecting the Delta region to the San Joaquin River basin. The 
alignments of these rail lines generally follow the I-5 alignment through the San 
Joaquin Valley. 

CVP/SWP Service Areas 
The UPRR line runs north-south near the coast, from the San Francisco Bay 
Area through Los Angeles, then southeast toward the Arizona/Mexico border. 

20.1.4 Water Navigation 

Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
The means of water travel and navigation in the primary study area consist of 
smaller watercraft such as kayaks and canoes, as well as motorboats for fishing, 
water-skiing, and boating. Shasta Lake is a popular destination for 
houseboats. A 65-foot-long catamaran provides ferry service to the Shasta 
Caverns on the east side of the McCloud Arm of Shasta Lake. Water flows and 
depths in this segment of the Sacramento River limit river navigation to smaller 
watercraft. Additional information on recreational boating in the primary study 
area, especially at Shasta Lake, is included in Chapter 18, “Recreation and 
Public Access.” 

Lower Sacramento River and Delta 
The Port of Sacramento is located in West Sacramento in the southeastern part 
of Yolo County. Ship access to the port is provided from San Francisco Bay up 
the Sacramento River and through the Sacramento Deep Water Ship Channel. 
San Francisco Bay is approximately 80 nautical miles southwest of the Port of 
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Sacramento. This route provides direct and unrestricted passage to the port (City 
of Sacramento 2005). 

Two ports are located along the Sacramento River between Sacramento and 
Walnut Grove. Another commercial port is located on the Sacramento River at 
Isleton. A commercial port is located near Terminous and two ports are located 
adjacent to each other on Old and Middle rivers, northeast of Brentwood 
(CALFED 2000a). The Port of Stockton is on the San Joaquin River. A deep-
water ship channel runs from Cache Slough in the Delta to West Sacramento, 
where the Port of Sacramento is located. 

There are no commercial ports or shipping routes on the San Joaquin River 
upstream from the Port of Stockton. 

CVP/SWP Service Areas 
The Los Angeles–Long Beach installation on San Pedro Bay is one of the 
leading ports of California. The growth of Los Angeles led to the creation of its 
artificial harbors. Other harbors in this area serving commercial shipping are the 
San Luis Obispo, Santa Barbara, Carpinteria, Port Hueneme, El Segundo, Los 
Angeles, Long Beach, and San Diego harbors (CALFED 2000b). 

20.1.5 Airports 
There are four airports in the primary study area: Redding Municipal Airport, 
Benton Airpark, Shingletown Airport, and Fall River Mills Airport. Redding 
Municipal Airport, the closest airport to the project site, is located 20 miles 
southeast of Shasta Dam in Redding. Seaplanes are also permitted to land at 
Shasta Lake at the Bridge Bay Resort Seaplane Base. More than 120 other 
airports exist in the extended study area; these airports are not relevant to the 
environmental analysis and thus are not discussed further. 

20.2 Regulatory Framework 

20.2.1 Federal 
Several statutes and regulations include provisions specific to the interstate 
system in California and transportation projects in general. Title 23 of the U.S. 
Code and the Code of Federal Regulations govern highways; the laws for 
transportation are included in U.S. Code Title 23 and Code of Federal 
Regulations Title 49. 

The following Federal legislative statutes may also apply to surface 
transportation and transportation aspects of the project: 

• Federal Clean Air Act 

• Federal Transit Act 
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• Americans with Disabilities Act 

• Civil Rights Act 

• Safe, Accountable, Flexible, Efficient Transportation Equity Act: A 
Legacy for Users 

The Federal Highway Administration issues directives and policy memoranda 
in the form of technical advisories, orders, and notices for Federally funded 
roadway and transit projects in California. 

20.2.2 State 
Caltrans plans, designs, constructs, and maintains State-owned roadways. 
Caltrans’s standard specifications (Caltrans 2006) establish uniform design and 
construction procedures for California highways and local roads. The highway 
design criteria and policies in the standard specifications ensure minimum 
design, contract, and construction standards for projects. 

The primary study area is in Caltrans District 2, headquartered in Redding. 
Caltrans’s Division of Transportation Planning, System Planning Branch, 
conducts long-range transportation plans in cooperation with local agencies to 
identify future highway improvements; the Division of Transportation 
Programming sets priorities for various Federal and State transportation funding 
programs. 

20.2.3 Regional and Local 
The circulation elements in the general plans of California cities and counties 
are concerned with the movement of people and goods. California Government 
Code Section 65302(b) requires that circulation elements address the general 
location and extent of existing and proposed major thoroughfares, transportation 
routes, terminals, and other local public utilities and facilities (Shasta County 
2004). 

Circulation elements establish goals and policies that pertain to transportation-
related activities on city- or county-maintained roads. Most general plans 
contain circulation goals related to levels of service. “Level of service” 
describes the efficiency of road segments and intersections in terms of traffic 
delays. Level of service guidelines address long-term planning objectives rather 
than temporary conditions related to temporary, short-term traffic delays 
resulting from construction activities. 

Counties in California classify county-maintained roads according to their 
intended function and linkage to land uses. Major roads are generally defined as 
primary carriers of intercity and intracounty travel. Collector roads are intended 
to provide subregional access and circulation by linking major roads with 
residential streets. 
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The Shasta County Regional Transportation Planning Agency is the congestion 
management agency in Shasta County. In 2010, the agency issued the Regional 
Transportation Plan for Shasta County in accordance with California 
Government Code Section 65080 et seq. and 23 U.S. Code 134–135 et seq. The 
plan discusses regional transportation issues, problems, and solutions and 
includes goals and objectives for each transportation mode and area of concern. 

The Tehama County Transportation Commission is the regional transportation 
planning agency. It develops policies and allocates transportation funds in 
Tehama County. The commission published the 2006 Tehama County Regional 
Transportation Plan and is responsible for updating the plan. 

Local agencies administer various transportation-related revenues that are sent 
directly to the agencies. The funds provide for the planning, design, operation, 
and maintenance of roadways and bridges. The Federal government provides 
matching funds under local assistance programs established under the Surface 
Transportation Improvement Program and Highway Bridge Rehabilitation and 
Replacement Program. 

20.3 Environmental Consequences and Mitigation Measures 

This section evaluates the environmental consequences of each project 
alternative related to traffic and transportation. The methods of evaluation are 
explained and the assumptions used to conduct the evaluation are listed below, 
and the criteria used to determine the significance of impacts are described. 
Mitigation measures are recommended to avoid or reduce any potentially 
significant impacts to less-than-significant levels. 

20.3.1 Methods and Assumptions 
Level of service standards are typically used to evaluate long-term (operational) 
traffic impacts resulting from residential, employment-generating, industrial, 
and institutional development projects. The SLWRI is not a land use 
development project. Long-term operation of the project alternatives would not 
generate additional residential, employment-related, industrial, or institutional 
vehicular trips (other than an increase in trips from additional recreation use); 
therefore, this analysis focuses on construction-related traffic effects. Level of 
service standards were not used in this analysis because such standards are 
typically used to evaluate long-term traffic congestion resulting from operations 
under a proposed action. 

Figures 20-1a through 20-1g below show the locations of transportation 
facilities that would be relocated under the project alternatives. Table 20-2 lists 
the named roads and bridges that would require relocation and identifies the 
map figure that shows each facility. The facilities that would be relocated under 
each alternative are described with greater specificity in the associated impact 
evaluation that follows. 
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Table 20-2. Named Road and Bridge Facilities that Would Require Relocation 
Under the SLWRI 

Roads and Bridges Map Figure CP1 CP2 CP3 CP4/CP4A CP5 

Lakeshore Drive 20-1f X X X X X 

Doney Creek Bridge 20-1f X X X X X 

Charlie Creek Bridge 20-1f X X X X X 

Lower Salt Creek Road 20-1f X X X X X 

Silverthorn Road 20-1c X X X X X 

Gillman Road 20-1g  X X X X 

McCloud River Bridge 20-1g  X X X X 

Salt Creek Road 20-1d  X X X X 

Didallas Creek Bridge 20-1d  X X X X 
 

Key: 
CP = Comprehensive Plan 
SLWRI = Shasta Lake Water Resources Investigation 

The following project-related assumptions were used in the analysis of 
construction-related traffic that would result from needed roadway and bridge 
relocations and the dam raise: 

• The estimated duration of proposed construction activities related to all 
major features would be 4.5 years for CP1 and 5 years for CP2–CP5. 
Construction activities would be phased, when feasible; however, some 
construction activities would occur concurrently. 

• Import of fill and construction materials (aggregate, cobble, sand, and 
concrete) and export of construction waste related to construction of all 
major facilities would result in 95–177 truck trips per day for 4.5 to 5 
years, with a maximum haul route distance of up to 20 miles. Export of 
vegetation cleared from the primary study area would result in 52–75 
round trips per day, with a maximum haul route distance of up to 20 
miles for up to 3.5 years. 

• The estimated construction labor force for CP1–CP5 would be 300–360 
workers per year, resulting in 300–360 daily round trips for 4.5 to 5 
years.  
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Figure 20-1a. Affected Transportation Facilities – Key to the Sheets 
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Figure 20-1b. Affected Transportation Facilities – Map 1 
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Figure 20-1c. Affected Transportation Facilities – Map 2 
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Figure 20-1d. Affected Transportation Facilities – Map 3 
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Figure 20-1e. Affected Transportation Facilities – Map 4 
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Figure 20-1f. Affected Transportation Facilities – Map 5 
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Figure 20-1g. Affected Transportation Facilities – Map 6 
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• Existing access roads would be used to the extent feasible during 
construction. However, should temporary access roads need to be 
constructed, temporary fill for access would be completely removed 
after construction is completed. 

• Construction would typically occur during daylight hours Monday 
through Friday, but the construction contractor may extend the hours 
and may schedule daytime construction work on weekend days with the 
approval of Reclamation. The average workday would be 8 hours. 

• Under CP4, CP4A, and CP5, 5,000–10,000 tons of gravel on average 
would be installed per year at up to three sites per year. Gravel would 
be obtained from local commercial sources in Redding, and would 
result in up to 18 truck trips per day, with a maximum haul route 
distance of up to 40 miles. Under CP4, CP4A, and CP5, gravel 
augmentation would continue to occur annually for an additional 5 
years, for a total construction period of 10 years. 

• Under CP4, CP4A,and CP5, restoration at up to 6 restoration sites 
would result in up to 25 haul trips per day for approximately 1 month. 

• The increase in long-term recreational opportunities and additional 
visitor days would generate an approximate average of 158 one-way 
trips per day to Shasta Lake and its tributaries under CP1, 238 one-way 
trips per day under CP2, 364 one-way trips per day under CP3, 658 
one-way trips per day under CP4 or CP4A, and 311 one-way trips per 
day under CP5. 

20.3.2 Criteria for Determining Significance of Effects 
An environmental document prepared to comply with NEPA must consider the 
context and intensity of the environmental effects that would be caused by, or 
result from, the proposed action. Under NEPA, the significance of an effect is 
used solely to determine whether an EIS must be prepared. An environmental 
document prepared to comply with CEQA must identify the potentially 
significant environmental effects of a proposed project. A “[s]ignificant effect 
on the environment” means a substantial, or potentially substantial, adverse 
change in any of the physical conditions within the area affected by the project” 
(State CEQA Guidelines Section 15382). CEQA also requires that the 
environmental document propose feasible measures to avoid or substantially 
reduce significant environmental effects (State CEQA Guidelines Section 
15126.4(a)) to less-than-significant levels. 

Thresholds for determining the significance of transportation and traffic effects 
were based on the environmental checklist form in Appendix G of the State 
CEQA Guidelines and Federal, State, and local guidance. These thresholds 
consider the context and intensity of the environmental effects as required under 
NEPA. 
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Impacts of an alternative on transportation and traffic would be significant if 
project implementation would do any of the following: 

• Conflict with an applicable plan, ordinance, or policy establishing 
measures of effectiveness for the performance of the circulation 
system, taking into account all modes of transportation, including mass 
transit and nonmotorized travel and relevant components of the 
circulation system, including but not limited to intersections, streets, 
highways and freeways, pedestrian and bicycle paths, and mass transit 

• Conflict with an applicable congestion management program, including 
but not limited to level of service standards and travel demand 
measures, or other standards established by the county congestion 
management agency for designated roads or highways 

• Result in a change in air traffic patterns, including either an increase in 
traffic levels or a change in location that results in substantial safety 
risks 

• Substantially increase hazards as a result of a design feature (e.g., sharp 
curves or dangerous intersections) or incompatible uses (e.g., farm 
equipment) 

• Result in inadequate emergency access 

In accordance with NEPA, the methods for determining the significance of 
effects on traffic and transportation are based on the intensity of the effect 
within the context of the existing transportation facility. 

The following screening criterion is recommended by the Institute of 
Transportation Engineers (ITE) (1989) for assessing the effects of construction 
projects that create temporary traffic increases. To account for the large 
percentage of heavy trucks associated with typical construction projects, ITE 
recommends a threshold level of 50 or more new peak-direction trips. 
Therefore, an alternative would cause an increase in traffic that is substantial in 
relation to the existing traffic load and capacity of the street system, and thus 
would result in a significant effect related to traffic and transportation, if it 
would result in 50 or more new truck trips during the a.m. peak hours or the 
p.m. peak hours. The a.m. peak hours are between 7 and 9 a.m. and the p.m. 
peak hours are between 4 and 6 p.m. 

20.3.3 Topics Eliminated from Further Consideration 
Several categories of effects would not result from the No-Action Alternative or 
any of the action alternatives. These categories are described below. An analysis 
of potential effects in applicable categories for the No-Action Alternative and 
action alternatives follows this discussion. 
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None of the airports (Redding Municipal, Benton Airpark, Shingletown, and 
Fall River Mills) in the primary study area are located near the project site; 
therefore, project construction and operation would not affect air traffic 
patterns. In addition, the project would not affect the ability of seaplanes to land 
at Bridge Bay Resort Seaplane Base. For these reasons, air traffic patterns are 
not discussed further in this analysis. 

None of the alternatives would interfere with RABA services or affect transit 
service. Therefore, transit is not discussed further in this analysis. 

None of the alternatives propose any facility that is in conflict with adopted 
policies, plans, or programs supporting alternative transportation. Therefore, 
this issue is not discussed further in this analysis. 

The alternatives do not propose any changes in land use; however, under the 
action alternatives there could be minor changes in land uses throughout the 
study area because of increased water supply reliability. These indirect effects 
would be extremely minor and spread over a wide geographic area (i.e., 
throughout the CVP and SWP service areas). Therefore, none of the action 
alternatives would increase transportation hazards because of incompatible uses. 
This issue is not discussed further in this analysis. 

20.3.4 Direct and Indirect Effects 

No-Action Alternative 
Under the No-Action Alternative, no improvements to Shasta Dam would be 
constructed and none of the associated road and bridge relocations would be 
needed. It is expected that over time, as population and traffic levels increase, 
roads and bridges would be maintained and improvements would be constructed 
throughout the study area when needed to ensure safety and meet current 
engineering-design requirements. Also, growth occurring under the No-Action 
Alternative would likely be consistent with city and county general plans, 
resulting in effects on California’s transportation network. The effects on and 
impact conclusions for the primary study area and extended study area are 
essentially the same. 

Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
Impact Trans-1 (No-Action): Short-Term and Long-Term Increases in Traffic in 
the Primary Study Area in Relation to the Existing Traffic Load and Capacity of 
the Street System   Traffic levels would not increase above levels anticipated in 
local general plans and regional transportation plans. This impact would be less 
than significant. 

Under the No-Action Alternative, traffic would be expected to increase 
compared to existing conditions. Traffic in the primary study area would 
increase by amounts anticipated in local general plans and regional 
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transportation plans, and no construction-related truck trips would occur. 
Planned growth under the No-Action Alternative, including development of 
residential and recreational uses, has the potential to result in temporary, short-
term increases in construction traffic. It is reasonable to assume, however, that 
necessary improvements to roads, bridges, and other transportation facilities 
would be made in response to increased traffic levels associated with increased 
population growth over time. Therefore, this impact would be less than 
significant. Mitigation is not required for the No-Action Alternative. 

Impact Trans-2 (No-Action): Adverse Effects on Access to Local Streets or 
Adjacent Uses in the Primary Study Area   Access to local streets and adjacent 
uses would remain generally unchanged. This impact would be less than 
significant. 

Access to local streets and adjacent uses in the primary study area would be 
maintained under the No-Action Alternative. No adverse construction-related 
effects on access would occur. Planned growth under the No-Action Alternative 
has the potential to impede access to local streets and adjacent uses. It is 
reasonable to assume, however, that road and bridge improvements needed to 
maintain access would be made in accordance with city and county regulations 
and policies. For this reason, this impact would be less than 
significant. Mitigation is not required for the No-Action Alternative. 

Impact Trans-3 (No-Action): Hazards in the Primary Study Area Caused by a 
Design Feature   No design hazards or incompatible uses would be introduced. 
This impact would be less than significant. 

No design hazards or incompatible uses would be introduced in the primary 
study area under the No-Action Alternative. No construction-related effects 
would occur. Planned growth under the No-Action Alternative has the potential 
to introduce design hazards or incompatible uses. It is reasonable to assume, 
however, that necessary actions would be taken in accordance with city and 
county policies and design standards. Therefore, this impact would be less than 
significant. Mitigation is not required for the No-Action Alternative. 

Impact Trans-4 (No-Action): Adverse Effects on Emergency Access in the 
Primary Study Area   Emergency access would remain unchanged. This impact 
would be less than significant. 

Emergency access in the primary study area would remain unchanged under the 
No-Action Alternative. No construction-related effects would occur. Planned 
residential and recreation growth under the No-Action Alternative has the 
potential to affect emergency access during construction of roadway 
improvements to accommodate that growth. It is reasonable to assume, 
however, that necessary actions would be taken in accordance with city and 
county standards. Therefore, this impact would be less than significant. 
Mitigation is not required for the No-Action Alternative. 
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Impact Trans-5 (No-Action): Accelerated Degradation of Surface 
Transportation Facilities in the Primary Study Area   No increase in road 
degradation would occur because no trucks would transport materials to and 
from the project site. This impact would be less than significant. 

Because construction would not occur under the No-Action Alternative, trucks 
would not be required to transport construction materials to and from the 
primary study area. Therefore, road degradation would not increase as a result 
of construction. Planned growth under the No-Action Alternative has the 
potential to result in increased truck trips, with the secondary effect of road 
degradation. It is reasonable to assume, however, that necessary actions would 
be taken to accommodate planned growth over time. Therefore, this impact 
would be less than significant. Mitigation is not required for the No-Action 
Alternative. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Impact Trans-6 (No-Action): Temporary Increase in Traffic in the Extended 
Study Area in Relation to the Existing Traffic Load and Capacity of the Street 
System   Traffic levels would not increase above levels anticipated in local 
general plans and regional transportation plans. This impact would be less than 
significant. 

This impact is similar to Impact Trans-1 (No-Action) for the primary study area. 
For the same reasons as described under Impact Trans-1 (No-Action), this 
impact would be less than significant. Mitigation is not required for the No-
Action Alternative. 

Impact Trans-7 (No-Action): Adverse Effects on Access to Local Streets or 
Adjacent Uses in the Extended Study Area   Access to local streets and adjacent 
uses would remain generally unchanged because no construction would occur. 
This impact would be less than significant. 

This impact is similar to Impact Trans-2 (No-Action) for the primary study area. 
For the same reasons as described under Impact Trans-2 (No-Action), this 
impact would be less than significant. Mitigation is not required for the No-
Action Alternative. 

Impact Trans-8 (No-Action): Hazards in the Extended Study Area Caused by a 
Design Feature   No design hazards or incompatible uses would be introduced. 
This impact would be less than significant. 

This impact is similar to Impact Trans-3 (No-Action) for the primary study area. 
For the same reasons as described under Impact Trans-3 (No-Action), this 
impact would be less than significant. Mitigation is not required for the No-
Action Alternative. 
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Impact Trans-9 (No-Action): Adverse Effects on Emergency Access in the 
Extended Study Area   Emergency access would remain unchanged. This impact 
would be less than significant. 

This impact is similar to Impact Trans-4 (No-Action) for the primary study area. 
For the same reasons as described under Impact Trans-4 (No-Action), this 
impact would be less than significant. Mitigation is not required for the No-
Action Alternative. 

Impact Trans-10 (No-Action): Accelerated Degradation of Surface 
Transportation Facilities in the Extended Study Area   No increase in road 
degradation would occur because no trucks would transport materials to and 
from the project site. This impact would be less than significant. 

This impact is similar to Impact Trans-5 (No-Action) for the primary study area. 
For the same reasons as described under Impact Trans-5 (No-Action), this 
impact would be less than significant. Mitigation is not required for the No-
Action Alternative. 

CP1 – 6.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
CP1 consists of raising Shasta Dam by 6.5 feet, which would increase the 
surface water elevation and acreage of the inundation area. Under CP1, 
transportation facilities in the proposed inundation area would be relocated to 
sites outside that area. Transportation facilities include road infrastructure and 
vehicular bridges. Construction would involve installing bank fortification to 
preserve road segments and dike/abutment protection for bridge structures that 
do not require relocation. The construction period would be approximately 4.5 
years. As shown in Table 20-2 and Figures 20-1c and 20-1f, the following 
transportation facilities would need to be relocated to accommodate 
construction under CP1: 

• Four segments of Lakeshore Drive beginning in the Lakeshore area 
west of I-5, extending south to the Sugarloaf Area and along the 
Sugarloaf Creek Inlet. Shasta County owns and maintains the first 
segment extending from the Lakeshore area to the Sugarloaf area, the 
most populated areas around the lake. The Doney Creek and Charlie 
Creek bridges in this segment would also require relocation. USFS 
owns and maintains the segments that extend from the Sugarloaf area 
along Sugarloaf Creek Inlet. A total of 8,100 feet of Lakeshore Drive 
would require relocation. No segment of Lakeshore Drive would need 
to be closed during construction. 

• Three road segments in the Turntable Bay area, northeast of the north 
end of the Pit River Bridge. These road segments are owned and 
maintained by USFS. The segments provide access to the Shasta Yacht 
Club. A total of 6,200 feet of roadway would require relocation. Given 
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the terrain along these segments, these roadways would need to be 
closed during construction. 

• Silverthorn Road and segments of USFS roads in the Jones Valley area, 
on the south side of the Pit Arm of Shasta Lake. Owned and maintained 
by Shasta County, Silverthorn Road provides access to a residential 
area composed of permanent and seasonally occupied dwelling units. A 
total of 2,000 feet of roadway would be relocated. These roadways 
would need to be closed during construction. 

• Up to 1,260 feet of Lower Salt Creek Road. Owned and maintained by 
Shasta County, Lower Salt Creek Road provides access to several 
residences and recreation areas in the Lower Salt Creek Shoreline area. 
This roadway would need to be closed during construction. 

• Additional road segments in the primary study area totaling 230 linear 
feet. None of these road segments would need to be closed during 
construction. 

• Two railroad bridges with realignment of the railroad tracks between 
the bridges. Both of the bridges would require modification. 

• Relocation of McCloud River Bridge and Didallas Creek Bridge. 
Modification of Pit River Bridge and Fenders Ferry Bridge. 

Potential impacts on access roads to and internal loop roads at campsites and 
other recreation facilities are evaluated in Chapter 18, “Recreation and Public 
Access.” Potential impacts from changes in Sacramento River flows due to 
water operations, that may affect transportation infrastructure (e.g., bridges), are 
described in Chapter 4, “Geology, Geomorphology, Minerals, and Soils” and 
Chapter 6, “Hydrology, Hydraulics, and Water Management.” 

Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
Impact Trans-1 (CP1): Short-Term and Long-Term Increases in Traffic in the 
Primary Study Area in Relation to the Existing Traffic Load and Capacity of the 
Street System   Construction activities would temporarily increase traffic. This 
short-term, temporary impact would be potentially significant. In the long term, 
increased recreational opportunities and visitor days would result in additional 
traffic on area roadways; however, the long-term impact would be less than 
significant. 

Existing traffic in the primary study area is generated by residents living and 
working in the area, living in the area and working elsewhere, and living 
elsewhere and working in the area; and by tourists who come to visit the dam, 
picnic, hike, camp, fish, and go boating. Because Shasta Lake is a tourist 
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destination, traffic is seasonally heavier from the middle of spring to the middle 
of fall (Reclamation 2004). 

Project construction activities would require numerous truck trips to move 
materials to and from the project site, as well as trips in personal vehicles by 
construction crew members commuting to and from the site. Traffic would 
temporarily increase on roadways in the primary study area including I-5, 
Shasta Dam Boulevard, Lake Boulevard, Lakeshore Drive, and other roads 
during the CP1 construction period. Commute trips by construction workers 
would add vehicles to the road system during the a.m. and p.m. peak periods. 
Haul truck trips would increase traffic on designated haul routes during peak 
and off-peak hours. 

Approximately 95 round-trip haul trips per day are anticipated for trucking 
materials to the dam site over a 4.5-year construction period. Approximately 75 
round trips per day are anticipated for trucking materials cleared from the land 
over the same period. The total number of truck trips, 170 round trips per day, 
would not exceed the ITE threshold of 50 new truck trips in the a.m. and p.m. 
peak hours (i.e., 7–9 a.m. and 4–6 p.m.) because the truck trips would be 
distributed over an 8-hour workday; approximately 21 truck trips would occur 
during the peak-hour period. This impact would be less than significant. 

Up to 300 round trips per day by workers are anticipated. Because various 
construction activities would occur concurrently, these truck trips would be 
distributed to multiple locations within the primary study area. However, the 
total number of worker trips may temporarily exceed the existing traffic loads 
and capacities on the roads where substantial numbers of workers are located at 
any one time. This impact would be potentially significant. 

Traffic slowdowns may also result from temporary obstruction of roadway 
access because of lane closures or heavy equipment entering and exiting the 
road. Most construction would be phased to maintain access to existing 
roadways and bridges while constructing the relocated roadways and bridges; 
however, some construction would require lane closures. There would also 
likely be temporary traffic controls for transport of large material loads to and 
from the demolition, modification, and relocation sites. Lane closures and 
traffic slowdowns could occur on a number of roadways and bridges, and 
circulation patterns would change if detours were to be required during 
replacement of transportation facilities. Detours may add traffic that could 
exceed the capacity of the facility being relocated. This impact would be 
potentially significant. 

In the long term, increased recreational opportunities and visitors would 
increase traffic on area roads by an estimated average of 158 one-way trips per 
day. These additional trips would be distributed throughout the primary study 
area to numerous recreational facilities: 6 public boat ramps, 9 commercial 
marinas, 15 family campgrounds, and various other public and private facilities. 
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These recreational facilities are distributed around Shasta Lake and can be 
accessed via numerous roadways. Because these trips would be distributed over 
a large number of roadways throughout a large area, the additional trips are not 
expected to exceed the existing traffic loads and capacities of the street system. 
Growth in the primary study area that is generated through implementation of 
city and county general plans would increase traffic in the area. The regional 
transportation planning documents identify roadway projects needed to 
accommodate expected traffic increases. Therefore, the long-term impact of 
traffic increases on area roads would be less than significant. 

In summary, in the short term, construction activities under CP1 are expected to 
result in a potentially significant impact on traffic; but in the long term, the 
impact of traffic increases resulting from expected growth and additional 
recreational opportunities would be less than significant. Mitigation for this 
short-term impact is proposed in Section 20.3.5, “Mitigation Measures.” 

Impact Trans-2 (CP1): Adverse Effects on Access to Local Streets and Adjacent 
Uses in the Primary Study Area   Relocation of transportation facilities would 
require either road closures and detours or partial road closures, or a 
combination of both. This temporary direct impact would be potentially 
significant. Indirect impacts on air quality, noise, and recreation resulting from 
extended travel lengths, increased traffic near sensitive land uses, and limiting 
or restricting access to recreational facilities are evaluated in the corresponding 
chapters of this EIS. 

CP1 would raise the elevation and increase the surface acreage of Shasta Lake. 
Several existing roads and bridges at the lake would require relocation to avoid 
potential inundation as the elevation of the lake’s full pool increases. 

It is anticipated that most of the new roadway alignments or bridges would be 
constructed and connected to existing road facilities before demolition of the 
existing facilities in the proposed inundation area. In some cases, work in the 
road relocation areas may require a road closure with detours, lane closures, or a 
combination of both. Road closures would temporarily impede access to local 
connector roads and recreational land uses, affecting residents, local 
recreational and nonrecreational businesses, and visitors to Shasta Lake. This 
impact would be potentially significant. Mitigation for this impact is proposed 
in Section 20.3.5, “Mitigation Measures.” 

Detours and alternate routes resulting from road and bridge relocations could 
cause longer trip lengths and increase traffic in areas of sensitive land uses. The 
following potential indirect impacts are evaluated in the corresponding chapters 
of this EIS: 

• Effects on air quality caused by extended trip lengths – Chapter 5, “Air 
Quality and Climate” 
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• Effects on sensitive receptors resulting from increased traffic on 
connector roads caused by detours – Chapter 8, “Noise and Vibration” 

• Effects on recreation caused by restrictions to facility access – Chapter 
18, “Recreation and Public Access” 

Impact Trans-3 (CP1): Hazards in the Primary Study Area Caused by a Design 
Feature   Relocated road segments and vehicular and railroad bridges would be 
designed to current engineering design standards. This impact would be 
beneficial. 

Road segments, vehicular bridges, and railroad bridges must be designed to 
current engineering and seismic standards. Current engineering standards ensure 
that hazards are minimized to the extent practicable. Modernizing bridges to 
current design standards is a beneficial aspect of CP1. Because relocated road 
segments and vehicular bridges would be designed to current engineering 
design standards, design features would not increase hazards but would actually 
decrease the potential for hazards. This impact would be beneficial. Mitigation 
for this impact is not needed, and thus not proposed. 

Impact Trans-4 (CP1): Adverse Effects on Emergency Access in the Primary 
Study Area during Construction   Road closures may result in increased 
response times for emergency vehicles. This direct impact would be potentially 
significant. Indirect impacts on air quality resulting from extended driving 
lengths, increased emergency vehicle response times, and potential noise 
impacts on sensitive receptors are discussed in the respective chapters of this 
EIS. 

As discussed under Impact Trans-2 (CP1), temporary road closures and lane 
closures would be needed for construction of the relocated road alignments and 
bridges. Several schools are located near roadways that would be affected by 
construction, and it is expected that school bus routes could be affected by 
temporary road closures. Although no emergency response centers are in the 
immediate area affected by construction, road and lane closures may restrict 
emergency vehicle access. This impact would be potentially significant. 
Mitigation for this impact is proposed in Section 20.3.5, “Mitigation Measures.” 

The following potential indirect impacts are evaluated in the corresponding 
chapters of this EIS: 

• Effects on air quality caused by extended trip lengths – Chapter 5, “Air 
Quality and Climate” 

• Effects on sensitive receptors – Chapter 8, “Noise and Vibration” 

• Effects of increased emergency vehicle response times – Chapter 22, 
“Public Services” 
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Impact Trans-5 (CP1): Accelerated Degradation of Surface Transportation 
Facilities in the Primary Study Area during Construction   Trucks used to 
import fill material and export construction waste would accelerate degradation 
of surface transportation facilities used as haul routes. This impact would be 
potentially significant. 

As noted in the discussion of Impact Trans-1 (CP1), CP1 would generate 
approximately 170 round trips per day for the length of the 4.5-year 
construction period. Degradation of road surfaces would result in a significant 
impact if truck trips associated with the project would substantially shorten the 
life of the facility so that the owner of the right-of-way (ROW) would need to 
repair or rehabilitate the road surface before it is scheduled for repair. The 
significance determination is based on several factors, including the existing 
condition of road surfaces and the road’s normal repair or rehabilitation 
schedule. Given the total number of anticipated trips and expected weight of the 
payloads, the impact of CP1 on existing road surfaces in relation to the 
anticipated utility of the road surfaces would be potentially significant. 
Mitigation for this impact is proposed in Section 20.3.5, “Mitigation Measures.” 

Lower Sacramento River and Delta and CVP/SWP Service Areas   No 
effects on traffic or transportation are expected to occur in the lower 
Sacramento River and Delta or in the CVP/SWP service areas; therefore, 
potential effects in those geographic regions are not discussed further in this 
EIS. 

CP2 – 12.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
CP2 consists of raising Shasta Dam by 12.5 feet, which would result in a greater 
increase in the surface water elevation and acreage of inundation area than 
under CP1. A larger number of transportation facilities would be relocated 
under CP2 than under CP1. CP2 would have a 5-year construction period, 
compared to 4.5 years under CP1. As shown in Table 20-2 and Figures 20-1c, 
20-1d, 20-1f, and 20-1g, the following transportation facilities would need to be 
relocated to accommodate construction under CP2: 

• Two segments of Lakeshore Drive in addition to the 4 road segments 
that would be relocated under CP1, for a total of 6 segment relocations 
along Lakeshore Drive totaling 13,100 feet. As under CP1, no segment 
of Lakeshore Drive would need to be completely closed during 
construction. 

• The same 3 road segments in the Turntable Bay area (with a total 
roadway length of 6,200 feet) that would require relocation under CP1. 
As under CP1, these roadways would need to be closed during 
construction. 
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• Three segments of Gillman Road that run along the west side of the 
McCloud Arm of Shasta Lake, totaling 1,200 feet. Owned and 
maintained by Shasta County, the road is used primarily by logging 
trucks. Gillman Road would need to be closed during construction. 

• The same segments of Lower Salt Creek Road. Owned and maintained 
by Shasta County, Lower Salt Creek Road provides access to several 
residences and recreation areas in the Lower Salt Creek Shoreline area. 
As under CP1, this roadway would need to be closed during 
construction. 

• The same segments of Silverthorn Road and other USFS roads in the 
Jones Valley area that would require relocation under CP1 (with a total 
roadway length of 2,000 feet). As under CP1, these roadways would 
need to be closed during construction. 

• Four segments of Salt Creek Road that run along the west side of the 
Squaw Creek Arm of Shasta Lake, totaling 4,300 feet. Salt Creek Road 
is a dirt and gravel road owned and maintained by USFS. Its primary 
use is for USFS access. Didallas Creek Bridge crosses one of the 
segments and would also require relocation under CP2. Salt Creek 
Road would need to be closed during construction. 

• An additional two road segments besides the two other road segments 
that would be relocated under CP1. The total length of the 4 roadway 
segments that would be relocated under CP2 is 2,300 feet. As under 
CP1, none of these road segments would need to be closed during 
construction. 

• Two railroad bridges with realignment of the railroad tracks between 
the bridges. Both of the bridges would require modification. 

• Relocation of McCloud River Bridge and Didallas Creek Bridge. 
Modification of Pit River Bridge and Fenders Ferry Bridge. 

Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
Impact Trans-1 (CP2): Short-Term and Long-Term Increases in Traffic in the 
Primary Study Area in Relation to the Existing Traffic Load and Capacity of the 
Street System   Construction activities would temporarily increase traffic. This 
short-term, temporary impact would be potentially significant. In the long term, 
increased recreational opportunities and visitor days would result in additional 
traffic on area roadways; however, the long-term impact would be less than 
significant. 

This impact is similar to Impact Trans-1 (CP1), but the impact would be greater 
than under CP1, as described below. 
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Approximately 118 round-trip haul trips per day are anticipated for trucking 
materials to the dam site over a 5-year construction period. Approximately 56 
round trips per day are anticipated for trucking materials cleared from the land 
over the same period. The total number of truck trips, 174 round trips per day, 
would not exceed the ITE threshold of 50 new truck trips because the trips 
would be distributed over an 8-hour workday; approximately 21 truck trips 
would occur in the a.m. and p.m. peak hours (i.e., 7–9 a.m. and 4–6 p.m.). This 
is the same number of daily truck trips as under CP1, but these trips would be 
borne on the transportation network for a longer duration than under CP1; 
therefore, the impact would be greater than under CP1. Because the ITE 
threshold would not be exceeded, this impact would be less than significant. 

Up to 300 round trips per day by workers are anticipated over a 5-year period 
under CP2. Because various construction activities would occur concurrently, 
these truck trips would be distributed to multiple locations within the primary 
study area. However, the worker trips would occur over a longer construction 
period than under CP1; therefore, the impact would be greater than under CP1. 
This impact would be potentially significant. 

As under CP1, traffic slowdowns also may result from temporary obstruction of 
roadway access because of lane closures or heavy equipment entering and 
exiting the road. Interference would occur over a longer period than under CP1; 
therefore, the impact would be greater than under CP1. This impact would be 
potentially significant. 

In the long term, under CP2, traffic on roads within the primary study area 
would increase by an estimated average of 238 one-way trips per day, more than 
under CP1; however, for the same reasons as described in CP1, this impact 
would be less than significant. 

In summary, in the short term, construction activities under CP2 are expected to 
result in a potentially significant impact on traffic that would be greater than 
under CP1; but in the long term, the impact of traffic increases resulting from 
expected growth and additional recreational opportunities would be less than 
significant. Mitigation for this short-term impact is proposed in Section 20.3.5, 
“Mitigation Measures.” 

Impact Trans-2 (CP2): Adverse Effects on Access to Local Streets and Adjacent 
Uses in the Primary Study Area   Relocation of transportation facilities would 
require either road closures and detours or partial road closures, or a 
combination of both. This temporary direct impact would be potentially 
significant. Indirect impacts on air quality, noise, and recreation resulting from 
extended travel lengths, increased traffic near sensitive land uses, and limiting 
or restricting access to recreational facilities are evaluated in the corresponding 
chapters of this EIS. 
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This impact would be similar to Impact Trans-2 (CP1); however, because CP2 
would require that more roads be closed for a longer duration than under CP1, 
the impact would be greater than under CP1. This impact would be potentially 
significant. Mitigation for this impact is proposed in Section 20.3.5, “Mitigation 
Measures.” Potential indirect effects are evaluated in Chapter 5, “Air Quality 
and Climate”; Chapter 8, “Noise and Vibration”; and Chapter 18, “Recreation 
and Public Access.” 

Impact Trans-3 (CP2): Hazards in the Primary Study Area Caused by a Design 
Feature   Relocated road segments and vehicular and railroad bridges would be 
designed to current engineering design standards. This impact would be 
beneficial. 

This impact would be similar to Impact Trans-3 (CP1); however, CP2 would 
result in a greater beneficial effect than CP1 because more bridges would be 
replaced and constructed using current design standards under CP2 than under 
CP1. This impact would be beneficial. Mitigation for this impact is not needed, 
and thus not proposed. 

Impact Trans-4 (CP2): Adverse Effects on Emergency Access in the Primary 
Study Area during Construction   Road closures may result in increased 
response times for emergency vehicles. This direct impact would be potentially 
significant. Indirect impacts on air quality resulting from extended driving 
lengths, increased emergency vehicle response times, and potential noise 
impacts on sensitive receptors are discussed in the respective chapters of this 
EIS. 

This impact would be similar to Impact Trans-4 (CP1). However, the 
construction period for CP2 would be 5 years, 6 months longer than the 
construction period for CP1. Because road closures under CP2 would occur for 
a longer period than under CP1, the impact would be greater under CP2 than 
under CP1. This impact would be potentially significant. Mitigation for this 
impact is proposed in Section 20.3.5, “Mitigation Measures.” Potential indirect 
effects are evaluated in Chapter 5, “Air Quality and Climate”; Chapter 8, “Noise 
and Vibration”; and Chapter 22, “Public Services.” 

Impact Trans-5 (CP2): Accelerated Degradation of Surface Transportation 
Facilities in the Primary Study Area   Trucks used to import fill material and 
export construction waste would accelerate degradation of surface 
transportation facilities used as haul routes. This impact would be potentially 
significant. 

This impact would be similar to Impact Trans-5 (CP1). As noted in the 
discussion of Impact Trans-1 (CP2), CP2 would generate approximately 174 
round trips per day for the length of the 5-year construction period. This is 
similar to the number of round trips per day anticipated under CP1; however, 
because the construction period for CP2 would be longer than the construction 
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period for CP1, the impact on road surfaces would be greater under CP2 than 
under CP1. This impact would be potentially significant. Mitigation for this 
impact is proposed in Section 20.3.5, “Mitigation Measures.” 

Lower Sacramento River and Delta and CVP/SWP Service Areas   
No effects on traffic or transportation are expected to occur in the lower 
Sacramento River and Delta or in the CVP/SWP service areas; therefore, 
potential effects in those geographic regions are not discussed further in this 
EIS. 

CP3 – 18.5-Foot Dam Raise, Agricultural Water Supply Reliability and 
Anadromous Fish Survival 
CP3 consists of raising Shasta Dam by 18.5 feet, which would result in a greater 
increase in the surface water elevation and acreage of inundation area than 
would occur under CP1 or CP2. A larger number of transportation facilities 
would be relocated under CP3 than under CP1 and CP2. CP3 would have a 5-
year construction period, compared to 4.5 years under CP1. As shown in Table 
20-2 and Figures 20-1c, 20-1d, 20-1f, and 20-1g, the following transportation 
facilities would need to be relocated to accommodate construction under CP3: 

• Two road segments of Lakeshore Drive in addition to the 6 road 
segments that would be relocated under CP2, for a total of 8 segment 
relocations along Lakeshore Drive totaling 13,700 feet. Doney Creek 
Bridge and Charlie Creek Bridge would be relocated. As under CP1 
and CP2, no segment of Lakeshore Drive would need to be completely 
closed during construction. 

• The same 3 segments in the Turntable Bay area (with a total roadway 
length of 6,200 feet) that would require relocation under CP1 and CP2. 
As under CP1 and CP2, these roadways would need to be closed during 
construction. 

• The same three segments of Gillman Road that would require 
relocation under CP2. As under CP2, Gillman Road would need to be 
closed during construction. 

• The same segments of Lower Salt Creek Road. Owned and maintained 
by Shasta County, Lower Salt Creek Road provides access to several 
residences and recreation areas in the Lower Salt Creek Shoreline area. 
As under CP1, this roadway would need to be closed during 
construction. 

• An additional three road segments of Silverthorn Road and/or other 
USFS roads in the Jones Valley area besides the segments that would 
require relocation under CP1 and CP2. The total length of roadway that 
would be relocated under CP3 is 3,600 feet. As under CP1 and CP2, 
these roadways would need to be closed during construction. 
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• An additional road segment of Salt Creek Road that runs along the west 
side of the Squaw Creek Arm of Shasta Lake, besides the four roadway 
segments that would be relocated under CP2. The total length of 
roadways that would be relocated under CP3 is 5,100 feet. As under 
CP2, Salt Creek Road would need to be closed during construction. 

• Three additional road segments besides the four other road segments 
that would be relocated under CP1 and CP2. The total length of the 7 
roadway segments that would be relocated under CP3 is 3,900 feet. As 
under CP1 and CP2, none of these road segments would need to be 
closed during construction. 

• Two railroad bridges with realignment of the railroad tracks between 
the bridges. Both of the bridges would require modification. 

• Relocation of McCloud River Bridge and Didallas Creek Bridge. 
Modification of Pit River Bridge and Fenders Ferry Bridge. 

Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
Impact Trans-1 (CP3): Short-Term and Long-Term Increases in Traffic in the 
Primary Study Area in Relation to the Existing Traffic Load and Capacity of the 
Street System   Construction activities would temporarily increase traffic. This 
short-term, temporary impact would be potentially significant. In the long term, 
increased recreational opportunities and visitor days would result in additional 
traffic on area roadways; however, the long-term impact would be less than 
significant. 

This impact would be similar to Impacts Trans-1 (CP1) and Trans-1 (CP2), but 
the impact would be greater than under CP1 or CP2, as described below. 

Approximately 168 round-trip haul trips per day are anticipated for trucking 
materials to the dam site over a 5-year construction period. Approximately 52 
round trips per day are anticipated for trucking materials cleared from the land 
over the same period. The total number of truck trips, 220 round trips per day, 
would not exceed the ITE threshold of 50 new truck trips because the trips 
would be distributed over an 8-hour workday; approximately 28 trips would 
occur during the a.m. and p.m. peak hours (i.e., 7–9 a.m. and 4–6 p.m.). This is 
a greater number of daily truck trips than under CP1 and CP2, and these daily 
truck trips would occur for a longer duration than under CP1; therefore, the 
impact would be greater under CP3 than under CP1 or CP2. Because the 
number of truck trips during the peak hours would not exceed the ITE threshold, 
this impact would be less than significant. 

Up to 350 round trips per day by workers are anticipated over a 5-year period. 
Because various construction activities would occur concurrently, these truck 
trips would be distributed to multiple locations within the primary study area. 
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However, the total number of worker trips may temporarily exceed the existing 
traffic loads and capacities on the roads where substantial numbers of workers 
are located at any one time. The number of worker trips would be greater than 
under CP1 and CP2 and would occur over a longer construction period than 
under CP1; therefore, the impact would be greater than under CP1 or CP2. This 
impact would be potentially significant. 

As under CP1 and CP2, traffic slowdowns may also result from temporary 
obstruction of roadway access because of lane closures or heavy equipment 
entering and exiting the road. Interference would occur over a longer period 
than under CP1 or CP2; therefore, the impact would be greater than under CP1 
or CP2. This impact would be potentially significant. 

In the long term, under CP3, traffic on roads within the primary study area 
would increase by an estimated average of 364 one-way trips per day, more than 
under either CP1 or CP2; however, for the same reasons as described in CP1, 
this impact would be less than significant. 

In summary, in the short term, construction activities under CP3 are expected to 
result in a potentially significant direct impact on traffic that would be greater 
than under CP1 or CP2; however, the impact of traffic increases resulting from 
expected growth and additional recreational opportunities would be less than 
significant. Mitigation for this short-term impact is proposed in Section 20.3.5, 
“Mitigation Measures.” 

Impact Trans-2 (CP3): Adverse Effects on Access to Local Streets and Adjacent 
Uses in the Primary Study Area   Relocation of transportation facilities would 
require either road closures and detours or partial road closures, or a 
combination of both. This temporary direct impact would be potentially 
significant. Indirect impacts on air quality, noise, and recreation resulting from 
extended travel lengths, increased traffic near sensitive land uses, and limiting 
or restricting access to recreational facilities are evaluated in the corresponding 
chapters of this EIS. 

This impact would be similar to Impacts Trans-2 (CP1) and Trans-2 (CP2); 
however, because CP3 would require more roads to be closed for a longer 
duration than under CP1 and CP2, the impact would be greater than under CP1 
or CP2. This impact would be potentially significant. Mitigation for this impact 
is proposed in Section 20.3.5, “Mitigation Measures.” Potential indirect effects 
are evaluated in Chapter 5, “Air Quality and Climate”; Chapter 8, “Noise and 
Vibration”; and Chapter 18, “Recreation and Public Access.” 

Impact Trans-3 (CP3): Hazards in the Primary Study Area Caused by a Design 
Feature   Relocated road segments and vehicular and railroad bridges would be 
designed to current engineering design standards. This impact would be 
beneficial. 
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This impact would be similar to Impacts Trans-3 (CP1) and Trans-3 (CP2); 
however, CP3 would result in a greater beneficial effect than CP1 or CP2 
because more bridges would be replaced and constructed using current design 
standards under CP3 than under CP1 or CP2. This impact would be beneficial. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Trans-4 (CP3): Adverse Effects on Emergency Access in the Primary 
Study Area during Construction   Road closures may result in increased 
response times for emergency vehicles. This direct impact would be potentially 
significant. Indirect impacts on air quality resulting from extended driving 
lengths, increased emergency vehicle response times, and potential noise 
impacts on sensitive receptors are discussed in the respective chapters of this 
EIS. 

This impact would be the same as Impact Trans-4 (CP2). This impact would be 
potentially significant. Mitigation for this impact is proposed in Section 20.3.5, 
“Mitigation Measures.” Potential indirect effects are evaluated in Chapter 5, 
“Air Quality and Climate;” Chapter 8, “Noise and Vibration;” and Chapter 22, 
“Public Services.” 

Impact Trans-5 (CP3): Accelerated Degradation of Surface Transportation 
Facilities in the Primary Study Area   Trucks used to import fill material and 
export construction waste would accelerate degradation of surface 
transportation facilities used as haul routes. This impact would be potentially 
significant. 

This impact would be similar to Impacts Trans-5 (CP1) and Trans-5 (CP2). As 
noted in the discussion of Impact Trans-1 (CP3), CP3 would generate 
approximately 220 round trips per day for the length of the 5-year construction 
period. This is greater than the number of round trips per day anticipated under 
CP1 and CP2. In addition, the construction period for CP3 would be longer than 
the construction period for CP1. Therefore, the impact on road surfaces would 
be greater under CP3 than under CP1 or CP2. This impact would be potentially 
significant. Mitigation for this impact is proposed in Section 20.3.5, “Mitigation 
Measures.” 

Lower Sacramento River and Delta and CVP/SWP Service Areas   No 
effects on traffic or transportation are expected to occur in the lower 
Sacramento and Delta area or in the CVP/SWP service areas; therefore, 
potential effects in those geographic regions are not discussed further in this 
EIS. 

CP4 and CP4A – 18.5-Foot Dam Raise, Anadromous Fish Focus 
CP4 and CP4A consist of raising Shasta Dam by 18.5 feet. The same 
transportation facilities would be relocated under this alternative as under CP3. 
CP4 or CP4A would also have an approximately 5-year construction period like 
CP3, compared to 4.5 years under CP1. 
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In addition to constructing the dam raise and relocating transportation facilities 
described for CP3, CP4 and CP4A involve augmenting locations along the 
Sacramento River with gravel for spawning habitat. As noted previously, gravel 
augmentation would be conducted at up to 3 of the identified sites annually for a 
10-year period, commencing with construction of CP4 or CP4A. The following 
analysis evaluates, as the maximum-intensity option, gravel augmentation at the 
three sites located the farthest from Redding where gravel is known to be 
available from commercial sources. All other combinations of gravel 
augmentation sites would have lesser impacts than the combination of sites 
evaluated herein. 

In addition to the dam construction, relocation of transportation facilities, and 
gravel augmentation, CP4 and CP4A include the restoration of riparian, 
floodplain, and side channel habitat at up to six restoration sites on the upper 
Sacramento River. These proposed restoration sites are described in Chapter 2, 
“Alternatives.” The sites under consideration for habitat restoration are shown 
in Figure 2-3. 

Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
Impact Trans-1 (CP4 and CP4A): Short-Term and Long-Term Increases in 
Traffic in the Primary Study Area in Relation to the Existing Traffic Load and 
Capacity of the Street System   Construction activities for CP4 or CP4A would 
temporarily increase traffic for CP4 or CP4A. This short-term, temporary 
impact would be potentially significant. In the long term, increased recreational 
opportunities and visitor days would result in additional traffic on area 
roadways; however, the long-term impact would be less than significant for CP4 
or CP4A. 

This impact for CP4 or CP4A would be similar to but greater than Impacts 
Trans-1 (CP1), Trans-1 (CP2), and Trans-1 (CP3) because additional haul trips 
would be required for construction, gravel augmentation, and habitat 
restoration. Approximately 175 round-trip haul trips per day are anticipated for 
trucking materials to the dam site over a 5-year construction period. 
Approximately 53 round trips per day are anticipated for trucking materials 
cleared from the land over the same period. The total number of truck trips, 228 
round trips per day, would not exceed the ITE threshold of 50 new truck trips 
because the trips would be distributed over an 8-hour workday. Approximately 
29 trips would occur during the a.m. and p.m. peak hours (i.e., 7–9 a.m. and 4–6 
p.m.). This is a greater number of daily truck trips than under CP1, CP2, and 
CP3 and these daily truck trips would occur for a longer duration than under 
CP1; therefore, the impact would be greater than under CP1, CP2, and CP3 for 
CP4 or CP4A. Because the number of truck trips during the peak hours would 
not exceed the ITE threshold, this impact would be less than significant for CP4 
or CP4A. 
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Using the Redding Riffle site as the maximum-intensity option in terms of haul 
truck trips affecting traffic for gravel augmentation, approximately 800 round 
trips would be made during the September and August construction term under 
CP4 or CP4A. This is based on placing 19,000 tons of gravel at the site and the 
capacity of the haul trucks being 25 tons per load. With a total of 44 8-hour 
workdays (2 months excluding weekends), the number of daily haul trips would 
be 18 haul trips per day. This would not exceed the ITE threshold of 50 new 
truck trips in the peak-hour period even if all of the truck trips occurred during 
the peak-hour period. Distributed over an 8-hour workday, two truck trips 
would occur during the a.m. peak-hour period and two truck trips would occur 
during the p.m. peak-hour period. 

In addition to the haul trips for gravel augmentation, there would be haul trips 
for removing approximately 15,650 cubic yards of fill material from up to 6 
restoration sites. Haul trucks can carry 14 cubic yards. Therefore, a total of 
approximately 1,118 haul trips would be required to remove the fill material. 
With a total of 44 8-hour workdays (2 months excluding weekends), the number 
of daily haul trips would be 25 haul trips per day. This would add 
approximately three truck trips in both the a.m. and p.m. peak-hour periods. 

Combining the 3 truck trips during the peak-hour period resulting from 
removing the fill material from 1 or more of the restoration sites with gravel 
augmentation and the 18.5-foot Shasta Dam raise and related activities, 
approximately 37 peak-hour trips would occur. This is below the ITE threshold 
of 50 new truck trips during the a.m. and p.m. peak hours. 

In the long term, under CP4 or CP4A, traffic on area roads would increase by an 
estimated average of 658 one-way trips per day. This is greater than under CP1, 
CP2, and CP3; however, for the same reasons as described in CP1, this impact 
would be less than significant for CP4 or CP4A. 

In the short term, construction activities under CP4 or CP4A are expected to 
result in a potentially significant impact on traffic; but in the long term, for the 
same reasons as described in CP1, the impact of traffic increases resulting from 
expected growth and additional recreational opportunities would be less than 
significant. 

Therefore, Impact Trans-1 would be less than significant for CP4. Mitigation 
for this short-term impact is proposed in Section 20.3.5, “Mitigation Measures.” 

Therefore, Impact Trans-1 would be less than significant for CP4A. Mitigation 
for this short-term impact is proposed in Section 20.3.5, “Mitigation Measures.” 

Impact Trans-2 (CP4 and CP4A): Adverse Effects on Access to Local Streets 
and Adjacent Uses in the Primary Study Area   Relocation of transportation 
facilities for CP4 or CP4A would require either road closures and detours or 
partial road closures, or a combination of both. This temporary direct impact 
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would be potentially significant. Indirect impacts on air quality, noise, and 
recreation resulting from extended travel lengths, increased traffic near sensitive 
land uses, and limiting or restricting access to recreational facilities are 
evaluated in the corresponding chapters of this EIS. 

The impact for CP4 or CP4A would be the same as Impacts Trans-2 (CP2) and 
Trans-2 (CP3) and similar to but greater than Impact Trans-2 (CP1) because the 
duration of project construction under CP4 or CP4A would be longer than under 
CP1. Potential indirect effects are evaluated in Chapter 5, “Air Quality and 
Climate”; Chapter 8, “Noise and Vibration”; and Chapter 18, “Recreation and 
Public Access.” 

This impact for CP4 would be potentially significant. Mitigation for this impact 
is proposed in Section 20.3.5, “Mitigation Measures.” 

This impact for CP4A would be potentially significant. Mitigation for this 
impact is proposed in Section 20.3.5, “Mitigation Measures.” 

Impact Trans-3 (CP4 and CP4A): Hazards in the Primary Study Area Caused 
by a Design Feature   Relocated road segments and vehicular and railroad 
bridges would be designed to current engineering design standards for CP4 or 
CP4A. This impact would be beneficial for CP4 or CP4A. 

The impact for CP4 or CP4A would be the same as Impact Trans-3 (CP3) and 
similar to Impacts Trans-3 (CP1) and Trans-3 (CP2); however, like CP3, CP4 or 
CP4A would result in a greater beneficial effect than CP1 and CP2 because 
more bridges would be replaced and constructed using current design standards 
under CP4 or CP4A than under CP1 or CP2.  

This impact for CP4 would be beneficial. Mitigation for this impact is not 
needed, and thus not proposed. 

This impact for CP4A would be beneficial. Mitigation for this impact is not 
needed, and thus not proposed. 

Impact Trans-4 (CP4 or CP4A): Adverse Effects on Emergency Access in the 
Primary Study Area during Construction   Road closures may result in 
increased response times for emergency vehicles. This direct impact would be 
potentially significant. Indirect impacts on air quality resulting from extended 
driving lengths, increased emergency vehicle response times, and potential 
noise impacts on sensitive receptors are discussed in the respective chapters of 
this EIS. 

The impact for CP4 or CP4A would be the same as Impacts Trans-4 (CP2) and 
Trans-4 (CP3) and similar to Impact Trans-4 (CP1). For the same reasons as 
described under Impacts Trans-4 (CP2) and Trans-4 (CP3), the impact would be 
greater under CP4 or CP4A than under CP1. The potential indirect effects of 
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this impact are evaluated in Chapter 5, “Air Quality and Climate”; Chapter 8, 
“Noise and Vibration”; and Chapter 22, “Public Services.” 

This impact for CP4 would be potentially significant. Mitigation for this impact 
is proposed in Section 20.3.5, “Mitigation Measures.” 

This impact for CP4A would be potentially significant. Mitigation for this 
impact is proposed in Section 20.3.5, “Mitigation Measures.” 

Impact Trans-5 (CP4 and CP4A): Accelerated Degradation of Surface 
Transportation Facilities in the Primary Study Area   Trucks used to import fill 
material and export construction waste would accelerate the degradation of 
surface transportation facilities used as haul routes. This impact would be 
potentially significant for CP4 or CP4A. 

The impact for CP4 or CP4A would be similar to Impacts Trans-5 (CP1), Trans-
5 (CP2), and Trans-5 (CP3), but would be greater because gravel augmentation 
would affect more roadways for a longer duration.  

For the same reasons as described under Impact Trans-5 (CP3), the impact for 
CP4 would be potentially significant. Mitigation for this impact is proposed in 
Section 20.3.5, “Mitigation Measures.” 

For the same reasons as described under Impact Trans-5 (CP3), the impact for 
CP4A would be potentially significant. Mitigation for this impact is proposed in 
Section 20.3.5, “Mitigation Measures.” 

Lower Sacramento River and Delta and CVP/SWP Service Areas   No 
effects on traffic or transportation are expected to occur in the lower 
Sacramento River and Delta or in the CVP/SWP service areas; therefore, 
potential effects in those geographic regions are not discussed further in this 
EIS. 

CP5 – 18.5-Foot Dam Raise, Combination Plan 
CP5 consists of raising Shasta Dam by 18.5 feet. The same transportation 
facilities would be relocated under this alternative as under CP3, CP4, CP4A, 
and CP5 would have an approximately 5-year construction period like CP2, 
CP3, CP4 and CP4A, compared to 4.5 years under CP1. 

Like CP4 or CP4A, CP5 involves augmenting locations along the Sacramento 
River with gravel. The assumptions stated for CP4 and CP4A, gravel 
augmentation are the same for CP5. 

Also like CP4 and CP4A, CP5 would include the restoration of riparian, 
floodplain, and side channel habitat at up to six restoration sites on the upper 
Sacramento River These proposed restoration sites are described in Chapter 2, 
“Alternatives.” The sites under consideration for habitat restoration are shown 
in Figure 2-3.  
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Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
Impact Trans-1 (CP5): Short-Term and Long-Term Increases in Traffic in the 
Primary Study Area in Relation to the Existing Traffic Load and Capacity of the 
Street System   Construction activities would temporarily increase traffic. This 
short-term, temporary impact would be potentially significant. In the long term, 
increased recreational opportunities and visitor days would result in an 
additional 311 one-way trips on area roadways, similar to CP3; however, for the 
same reasons as described in CP1, the long-term impact would be less than 
significant. 

This impact would be similar to but greater than Impacts Trans-1 (CP1), Trans-
1 (CP2), Trans-1 (CP3), and Trans-1 (CP4 and CP4A) because very limited 
additional construction-related trips associated with enhancements to shoreline 
and tributary aquatic habitat and recreational trails would be needed and 10 
more workers per year than under CP4 or CP4A. For the same reasons as 
described under Impact Trans-1 (CP3) and Trans-1 (CP4 and CP4A), the impact 
would be potentially significant. Mitigation for this impact is proposed in 
Section 20.3.5, “Mitigation Measures.” 

Impact Trans-2 (CP5): Adverse Effects on Access to Local Streets and Adjacent 
Uses in the Primary Study Area   Relocation of transportation facilities would 
require either road closures and detours or partial road closures, or a 
combination of both. This temporary direct impact would be potentially 
significant. Indirect impacts on air quality, noise, and recreation resulting from 
extended travel lengths, increased traffic near sensitive land uses, and limiting 
or restricting access to recreational facilities are evaluated in the corresponding 
chapters of this EIS. 

This impact would be the same as Impacts Trans-2 (CP2), Trans-2 (CP3), 
and Trans-2 (CP4 and CP4A), but greater than Impact Trans-2 (CP1) because 
the duration of project construction would be longer. This impact would be 
potentially significant. Mitigation for this impact is proposed in Section 20.3.5, 
“Mitigation Measures.” Potential indirect effects are evaluated in Chapter 5, 
“Air Quality and Climate”; Chapter 8, “Noise and Vibration”; and Chapter 18, 
“Recreation and Public Access.” 

Impact Trans-3 (CP5): Hazards in the Primary Study Area Caused by a Design 
Feature   Relocated road segments and vehicular and railroad bridges would be 
designed to current engineering design standards. This impact would be 
beneficial. 

This impact would be the same as Impacts Trans-3 (CP3) and Trans-3 (CP4 and 
CP4A) and similar to Impacts Trans-3 (CP1) and Trans-3 (CP2); however, like 
CP3 and CP4, CP5 would result in a greater beneficial effect than CP1 and CP2 
because more bridges would be replaced and constructed using current design 
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standards under CP5 than under CP1 or CP2. This impact would be 
beneficial. Mitigation for this impact is not needed, and thus not proposed. 

Impact Trans-4 (CP5): Adverse Effects on Emergency Access in the Primary 
Study Area during Construction   Road closures may result in increased 
response times for emergency vehicles. This direct impact would be potentially 
significant. Indirect impacts on air quality resulting from extended driving 
lengths, increased emergency vehicle response times, and potential noise 
impacts on sensitive receptors are discussed in the respective chapters of this 
EIS. 

This impact would be the same as Impacts Trans-4 (CP2), Trans-4 (CP3), and 
Trans-4 (CP4 and CP4A) and similar to Impact Trans-4 (CP1). For the same 
reasons as described under Impact Trans-4 (CP2), the impact would be greater 
under CP5 than under CP1 and would be potentially significant. Mitigation for 
this impact is proposed in Section 20.3.5, “Mitigation Measures.” 

Impact Trans-5 (CP5): Accelerated Degradation of Surface Transportation 
Facilities in the Primary Study Area   Trucks used to import fill material and 
export construction waste would accelerate degradation of surface 
transportation facilities used as haul routes. This impact would be potentially 
significant. 

This impact would be similar to Impact Trans-5 (CP4 and CP4A) and greater 
than Impacts Trans-5 (CP1), Trans-5 (CP2), and Trans-5 (CP3) because gravel 
augmentation would affect more roadways for a longer duration. For the same 
reasons as described under Impact Trans-5 (CP4 and CP4A), this impact would 
be potentially significant. Mitigation for this impact is proposed in Section 
20.3.5, “Mitigation Measures.” 

Lower Sacramento River and Delta and CVP/SWP Service Areas   No 
effects on traffic or transportation are expected to occur in the lower 
Sacramento River and Delta or the CVP/SWP service areas; therefore, potential 
effects in those geographic regions are not discussed further in this EIS. 

20.3.5 Mitigation Measures 
Table 20-3 presents a summary of mitigation measures for potentially 
significant and significant effects on transportation and traffic. 

No-Action Alternative 
No mitigation measures are required for this alternative. 

CP1 – 6.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
No mitigation is required for Impact Trans-3 (CP1). Mitigation is provided 
below for Impact Trans-1 (CP1), Impact Trans-2 (CP1), Impact Trans-4 (CP1), 
and Impact Trans-5 (CP1) on traffic and transportation. Impacts Trans-6 
through Trans-10 are not applicable to CP1. 
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Table 20-3. Summary of Mitigation Measures for Transportation and Traffic 

Impact  No-Action 
Alternative CP1 CP2 CP3 CP4/CP4A CP5 

Impact Trans-1: Short-
Term and Long-Term 
Increases in Traffic in the  
Primary Study Area in 
Relation to the Existing 
Traffic Load and 

LOS before Mitigation LTS PS (short term), 
LTS (long term) 

PS (short term), 
LTS (long term) 

PS (short term), 
LTS (long term) 

PS (short term), 
LTS (long term) 

PS (short term), 
LTS (long term) 

Mitigation Measure None required. Mitigation Measure Trans-1: Prepare and Implement 
Plan 

a Traffic Control and Safety Assurance 

Capacity of the Street 
System 

LOS after Mitigation LTS LTS LTS LTS LTS LTS 

Impact Trans-2: Adverse 
Effects on Access to 
Local Streets or Adjacent 
Uses in the Primary 
Study Area 

LOS before Mitigation LTS PS PS PS PS PS 

Mitigation Measure None required. Mitigation Measure Trans-2: To Reduce Effects on Local Access, Implement Mitigation 
Measure Trans-1: Prepare and Implement a Traffic Control and Safety Assurance Plan 

LOS after Mitigation LTS LTS LTS LTS LTS LTS 

Impact Trans-3: Hazards 
in the Primary Study 
Area Caused by a 
Design Feature 

LOS before Mitigation LTS B B B B B 

Mitigation Measure None required. None needed; thus, none proposed 

LOS after Mitigation LTS B B B B B 

Impact Trans-4: Adverse 
Effects on Emergency 
Access in the Primary 
Study Area 

LOS before Mitigation LTS PS PS PS PS PS 

Mitigation Measure None required. Mitigation Measure Trans-4: To Reduce Effects on Emergency Access, Implement Mitigation 
Measure Trans-1: Prepare and Implement a Traffic Control and Safety Assurance Plan 

LOS after Mitigation LTS LTS LTS LTS LTS LTS 
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Table 20-3. Summary of Mitigation Measures for Transportation and Traffic (contd.) 

Impact  No-Action 
Alternative CP1 CP2 CP3 CP4/CP4A CP5 

Impact Trans-5: 
Accelerated Degradation 
of Surface Transportation 
Facilities in the Primary 
Study Area 

LOS before Mitigation LTS PS PS PS PS PS 

Mitigation Measure None required. Mitigation Measure Trans-5: Identify and Repair Roadway Segments Damaged by the Project. 

LOS after Mitigation LTS LTS LTS LTS LTS LTS 

Impact Trans-6 (No-
Action only): Temporary 
Increase in Traffic in the 
Extended Study Area in 
Relation to the Existing 
Traffic Load and 
Capacity of the Street 
System 

LOS before Mitigation LTS N/A N/A N/A N/A N/A 

Mitigation Measure None required. None needed; thus, none proposed. 

LOS after Mitigation LTS N/A N/A N/A N/A N/A 

Impact Trans-7 (No-
Action only): Adverse 
Effects on Access to 
Local Streets or Adjacent 
Uses in the Extended 
Study Area 

LOS before Mitigation LTS N/A N/A N/A N/A N/A 

Mitigation Measure None required. None needed; thus, none proposed. 

LOS after Mitigation LTS N/A N/A N/A N/A N/A 

Impact Trans-8 (No-
Action only): Hazards in 
the Extended Study Area 
Caused by a Design 
Feature 

LOS before Mitigation LTS N/A N/A N/A N/A N/A 

Mitigation Measure None required. None needed; thus, none proposed. 

LOS after Mitigation LTS N/A N/A N/A N/A N/A 

Impact Trans-9 (No-
Action only): Adverse 
Effects on Emergency 
Access in the Extended 
Study Area 

LOS before Mitigation LTS N/A N/A N/A N/A N/A 

Mitigation Measure None required. None needed; thus, none proposed. 

LOS after Mitigation LTS N/A N/A N/A N/A N/A 
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Table 20-3. Summary of Mitigation Measures for Transportation and Traffic (contd.) 

Impact  No-Action 
Alternative CP1 CP2 CP3 CP4/CP4A CP5 

Impact Trans-10 (No-
Action only): Accelerated 
Degradation of Surface 
Transportation Facilities 
in the Extended Study 
Area 
 

LOS before 
Mitigation LTS N/A N/A N/A N/A N/A 

Mitigation Measure None required. None needed; thus, none proposed. 

LOS after Mitigation LTS N/A N/A N/A N/A N/A 

Key: 
B = beneficial 
CP = Comprehensive Plan 
LOS = level of significance 
LTS = less than significant 
N/A = not applicable 
PS = potentially significant 
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Mitigation Measure Trans-1 (CP1): Prepare and Implement a Traffic 
Control and Safety Assurance Plan   Before construction starts, Reclamation 
and its primary contractors for engineering and construction will develop a 
coordinated construction traffic control plan to minimize the simultaneous use 
of roadways by different construction contractors for worker commute trips, 
material hauling, and equipment delivery to the extent feasible. The plan will 
outline phasing of activities and the use of multiple routes to and from off-site 
locations to minimize the daily amount of traffic on individual roadways. 
Reclamation will require that the construction contractors implement and 
enforce the plans throughout the construction periods. In addition, the plan will 
include the following elements: 

• To the extent feasible, require construction contractors to limit truck 
trips to less than 50 trips per hour on any affected roadway during the 
morning and afternoon or evening peak-hour periods. 

• To the extent feasible, limit the construction work zone to a width that, 
at a minimum, maintains alternate one-way traffic flow past the 
construction zone. 

• Provide flagger control at construction zones to manage traffic control 
and flows as necessary. 

• Install temporary steel-plate trench crossings, as needed, to maintain 
reasonable traffic, bicycle, and pedestrian access to homes, businesses, 
and streets. 

• Maintain access for emergency vehicles at all times. Provide advance 
notification to local law enforcement, fire, and emergency service 
providers of the timing, location, and duration of construction activities 
that could affect the movement of emergency vehicles on local 
roadways. 

• Post advance warning of construction activities (for any affected 
roadways that would be closed or major roadways where lane closures 
would occur) in the local newspaper(s) and/or coordinate with the local 
jurisdictions to post such warnings in highly visible locations near the 
affected roadways. 

• Post advance warnings about the potential presence of slow-moving 
vehicles in construction zones, where needed to reduce potential traffic 
hazards. 

• Place and maintain barriers and install traffic control devices necessary 
for safety, as specified in Caltrans’s Manual of Traffic Controls for 
Construction and Maintenance Work Zones and in accordance with the 
guidance provided by the affected local jurisdictions. 
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• Limit the accumulation of project-generated mud or dirt on roadways
adjacent to construction areas. The construction contractor will sweep
the affected paved roadways (water sweeper with reclaimed water
recommended) at the end of each day if substantial volumes of soil
material have been carried onto adjacent paved, public roads from
construction sites.

• Train construction personnel in appropriate safety measures as
described in the plan.

Reclamation will also inform the community at a public hearing about the 
potential traffic delays and the preparation of the traffic control plan. 

Implementation of this mitigation measure would reduce Impact Trans-1 (CP1) 
to a less-than-significant level. 

Mitigation Measure Trans-2 (CP1): To Reduce Effects on Local Access, 
Implement Mitigation Measure Trans-1 (CP1)   Reclamation will implement 
Mitigation Measure Trans-1 (CP1) as described above to reduce adverse effects 
of road closures and detours or partial road closures on access to local streets 
and adjacent uses. 

Implementation of this mitigation measure would reduce Impact Trans-2 (CP1) 
to a less-than-significant level. 

Mitigation Measure Trans-4 (CP1): To Reduce Effects on Emergency 
Access, Implement Mitigation Measure Trans-1 (CP1)   Reclamation will 
implement Mitigation Measure Trans-1 (CP1) as described above to reduce 
adverse effects of road closures on access by emergency vehicles. 

Implementation of this mitigation measure would reduce Impact Trans-4 (CP1) 
to a less-than-significant level. 

Mitigation Measure Trans-5 (CP1): Identify and Repair Roadway 
Segments Damaged by the Project   The performance standard is to return 
roadway segments damaged by the project to pre-project conditions. The 
following measures will be implemented to require that Reclamation provide for 
the repair of roadways that are degraded as a result of hauling: 

• The contractor(s) responsible to Reclamation for delivery of borrow 
material shall identify all proposed haul routes on a map. The map will 
identify the owner of the ROWs that are proposed for use as haul routes. 
The contractor(s) will also prepare a pre-project condition report of the 
roadway segments to document the roadway conditions before 
construction.

• The contractor(s) shall notify the owner of the ROW in writing and
request conditional approval to use the ROW as a haul route. The
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contractor(s) shall submit a copy of the written request to Reclamation 
for Reclamation’s file. 

• The contractor(s) shall implement the conditions of approval for use of 
the haul route ROW. Conditions may include constructing repairs to 
damaged lengths of roadway. Before commencement of hauling 
activities, the contractor(s) shall submit a copy of the ROW owner’s 
conditional approval to Reclamation for Reclamation’s file. 

• Within 90 days after hauling activities are completed (that is the haul 
route is no longer in use for the project term), the contractor(s) shall 
submit a project close-out report to Reclamation to document 
compliance with the conditions of approval. Reclamation will keep the 
project close-out report on file. 

Implementation of this mitigation measure would reduce Impact Trans-5 (CP1) 
to a less-than-significant level. 

CP2 – 12.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
No mitigation is required for Impact Trans-3 (CP2). Mitigation is provided 
below for Impact Trans-1 (CP2), Impact Trans-2 (CP2), Impact Trans-4 (CP2), 
and Impact Trans-5 (CP2) on traffic and transportation. Impacts Trans-6 
through Trans-10 are not applicable to CP2. 

Mitigation Measure Trans-1 (CP2): Prepare and Implement a Traffic 
Control and Safety Assurance Plan   This mitigation measure is identical to 
Mitigation Measure Trans-1 (CP1). Implementation of this mitigation measure 
would reduce Impact Trans-1 (CP2) to a less-than-significant level. 

Mitigation Measure Trans-2 (CP2): To Reduce Effects on Local Access, 
Implement Mitigation Measure Trans-1 (CP1)   This mitigation measure is 
identical to Mitigation Measure Trans-2 (CP1). Implementation of this 
mitigation measure would reduce Impact Trans-2 (CP2) to a less-than-
significant level. 

Mitigation Measure Trans-4 (CP2): To Reduce Effects on Emergency 
Access, Implement Mitigation Measure Trans-1 (CP1)   This mitigation 
measure is identical to Mitigation Measure Trans-4 (CP1). Implementation of 
this mitigation measure would reduce Impact Trans-4 (CP2) to a less-than-
significant level. 

Mitigation Measure Trans-5 (CP2): Identify and Repair Roadway 
Segments Damaged by the Project   This mitigation measure is identical to 
Mitigation Measure Trans-5 (CP1). Implementation of this mitigation measure 
would reduce Impact Trans-5 (CP2) to a less-than-significant level. 
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CP3 – 18.5-Foot Dam Raise, Agricultural Water Supply Reliability and 
Anadromous Fish Survival 
No mitigation is required for Impact Trans-3 (CP3). Mitigation is provided 
below for Impact Trans-1 (CP3), Impact Trans-2 (CP3), Impact Trans-4 (CP3), 
and Impact Trans-5 (CP3) on traffic and transportation. Impacts Trans-6 
through Trans-10 are not applicable to CP3. 

Mitigation Measure Trans-1 (CP3): Prepare and Implement a Traffic 
Control and Safety Assurance Plan   This mitigation measure is identical to 
Mitigation Measure Trans-1 (CP1). Implementation of this mitigation measure 
would reduce Impact Trans-1 (CP3) to a less-than-significant level. 

Mitigation Measure Trans-2 (CP3): To Reduce Effects on Local Access, 
Implement Mitigation Measure Trans-1 (CP1)   This mitigation measure is 
identical to Mitigation Measure Trans-2 (CP1). Implementation of this 
mitigation measure would reduce Impact Trans-2 (CP3) to a less-than-
significant level. 

Mitigation Measure Trans-4 (CP3): To Reduce Effects on Emergency 
Access, Implement Mitigation Measure Trans-1 (CP1)   This mitigation 
measure is identical to Mitigation Measure Trans-4 (CP1). Implementation of 
this mitigation measure would reduce Impact Trans-4 (CP3) to a less-than-
significant level. 

Mitigation Measure Trans-5 (CP3): Identify and Repair Roadway 
Segments Damaged by the Project   This mitigation measure is identical to 
Mitigation Measure Trans-5 (CP1). Implementation of this mitigation measure 
would reduce Impact Trans-5 (CP3) to a less-than-significant level. 

CP4 and CP4A – 18.5-Foot Dam Raise, Anadromous Fish Focus 
No mitigation is required for Impact Trans-3 (CP4 and CP4A). Mitigation is 
provided below for Impact Trans-1 (CP4 and CP4A), Impact Trans-2 (CP4 and 
CP4A), Impact Trans-4 (CP4 and CP4A), and Impact Trans-5 (CP4 and CP4A) 
on traffic and transportation. Impacts Trans-6 through Trans-10 are not 
applicable to CP4 or CP4A. 

Mitigation Measure Trans-1 (CP4 and CP4A): Prepare and Implement a 
Traffic Control and Safety Assurance Plan   This mitigation measure is 
identical to Mitigation Measure Trans-1 (CP1). Implementation of this 
mitigation measure would reduce Impact Trans-1 (CP4 and CP4A) to a less-
than-significant level. 

Mitigation Measure Trans-2 (CP4 and CP4A): To Reduce Effects on Local 
Access, Implement Mitigation Measure Trans-1 (CP1)   This mitigation 
measure is identical to Mitigation Measure Trans-2 (CP1). Implementation of 
this mitigation measure would reduce Impact Trans-2 (CP4 and CP4A) to a 
less-than-significant level. 
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Mitigation Measure Trans-4 (CP4 and CP4A): To Reduce Effects on 
Emergency Access, Implement Mitigation Measure Trans-1 (CP1)   This 
mitigation measure is identical to Mitigation Measure Trans-4 (CP1). 
Implementation of this mitigation measure would reduce Impact Trans-4 (CP4 
and CP4A) to a less-than-significant level. 

Mitigation Measure Trans-5 (CP4 and CP4A): Identify and Repair 
Roadway Segments Damaged by the Project   This mitigation measure is 
identical to Mitigation Measure Trans-5 (CP1). Implementation of this 
mitigation measure would reduce Impact Trans-5 (CP4 and CP4A) to a less-
than-significant level. 

CP5 – 18.5-Foot Dam Raise, Combination Plan 
No mitigation is required for Impact Trans-3 (CP5). Mitigation is provided 
below for Impact Trans-1 (CP5), Impact Trans-2 (CP5), Impact Trans-4 (CP5), 
and Impact Trans-5 (CP5) on traffic and transportation. Impacts Trans-6 
through Trans-10 are not applicable to CP5. 

Mitigation Measure Trans-1 (CP5): Prepare and Implement a Traffic 
Control and Safety Assurance Plan   This mitigation measure is identical to 
Mitigation Measure Trans-1 (CP1). Implementation of this mitigation measure 
would reduce Impact Trans-1 (CP5) to a less-than-significant level. 

Mitigation Measure Trans-2 (CP5): To Reduce Effects on Local Access, 
Implement Mitigation Measure Trans-1 (CP1)   This mitigation measure is 
identical to Mitigation Measure Trans-2 (CP1). Implementation of this 
mitigation measure would reduce Impact Trans-2 (CP5) to a less-than-
significant level. 

Mitigation Measure Trans-4 (CP5): To Reduce Effects on Emergency 
Access, Implement Mitigation Measure Trans-1 (CP1)   This mitigation 
measure is identical to Mitigation Measure Trans-4 (CP1). Implementation of 
this mitigation measure would reduce Impact Trans-4 (CP5) to a less-than-
significant level. 

Mitigation Measure Trans-5 (CP5): Identify and Repair Roadway 
Segments Damaged by the Project   This mitigation measure is identical to 
Mitigation Measure Trans-5 (CP1). Implementation of this mitigation measure 
would reduce Impact Trans-5 (CP5) to a less-than-significant level. 

20.3.6 Cumulative Effects 
Chapter 3, “Considerations for Describing the Affected Environment and 
Environmental Consequences,” discusses overall cumulative impacts 
methodology related to the action alternatives, including the relationship to the 
CALFED Bay-Delta Program Programmatic EIS/EIR cumulative impacts 
analysis, qualitative and quantitative assessment, past and future actions in the 
study area, and significance criteria. Table 3-1, “Present and Reasonably 
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Foreseeable Future Actions Included in the Analysis of Cumulative Impacts, by 
Resource Area,” in Chapter 3, lists the present and reasonably foreseeable 
future projects considered quantitatively and qualitatively within the cumulative 
impacts analysis. This cumulative impacts analysis accounts for potential 
project impacts combined with the impacts of existing facilities, conditions, 
land uses, and reasonably foreseeable actions expected to occur in the study 
area on a qualitative and quantitative level. None of the projects listed in Table 
3-1 under Quantitative Analysis would have effects on transportation in the 
primary study area or have effects in extended study area that contribute to 
cumulative impacts of the action alternatives since no impacts have been 
identified in the extended study area. This analysis is based on the projects 
listed in Table 3-1 under Qualitative Analysis. 

The majority of the past, present, and reasonably foreseeable projects are related 
to the SLWRI through operations of Shasta Dam. The projects in the extended 
study area are not evaluated further because construction of the SLWRI would 
not affect transportation facilities in the extended study area. Projects that could 
influence the local transportation network affected by the SLWRI include 
implementation of the Shasta-Trinity National Forest Land and Resource 
Management Plan, Iron Mountain Mine Restoration Plan, and Mendocino 
National Forest Land and Resource Management Plan; and construction of the 
Antlers Bridge Replacement. The geographic scope of the management plans is 
vast while the geographic scope of the Antlers Bridge Replacement is relatively 
limited. Individually and combined, none of these projects would result in 
significant haul trips that would occur during the peak-hour period. The ITE 
threshold of 50 trips during the peak-hour period on any particular route is not 
expected because the actions would be distributed throughout a substantially 
large study area compared to the area affected by the SLWRI. Another reason 
that the ITE threshold would not be exceeded is that the forest and mine 
management and restoration actions would take place over a long period and the 
Antlers Bridge Replacement would be completed in 2014. Consequently, no 
significant cumulative adverse effect on transportation or traffic presently exists 
or would exist under the No-Action Alternative in the primary study area. 

Potential impacts of the project alternatives (CP1–CP5) are related to 
construction activities and increased vehicle trips resulting from increased 
recreational opportunities at Shasta Lake and its tributaries. Construction 
impacts would be temporary and short term, and recreational vehicle trips 
would be permanent and long term. 

For the following reasons, implementation of any of the project alternatives 
(CP1–CP5), when combined with construction traffic for present and reasonably 
foreseeable actions, would not result in a cumulatively considerable incremental 
contribution to a significant cumulative adverse effect on localized traffic and 
circulation. Under CP5, the maximum-intensity alternative, approximately 12 
truck trips would be added to the a.m. and p.m. peak hours. These truck trips 
would not occur simultaneously on the haul routes. They would be distributed 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

20-58 Final – December 2014 

throughout the shoreline region of the lake, gravel augmentation sites (the sites 
that would change annually), and up to six restoration sites on the Sacramento 
River. The truck trips for the gravel augmentation and restoration activities 
would occur during a 2-month period, while the eight peak-hour trips upstream 
from Shasta Dam would occur over a much longer portion of the construction 
year. To result in a significant cumulative adverse effect on traffic and 
circulation, the present reasonably foreseeable future projects would need to 
generate 38 trips during the a.m. or p.m. peak hour. Because of the large 
geographic scope and length of time for implementing the present and 
reasonably foreseeable future projects, it is reasonable that they would not 
generate peak-hour truck trips that would be 68 percent more than the peak-hour 
truck trips that would be generated by CP5. Furthermore, the cumulative peak-
hour truck trips would not be concentrated at any one road segment or 
intersection. 

For the reasons set forth for adverse effects of construction traffic on localized 
traffic and circulation problems, construction traffic under any of the project 
alternatives (CP1–CP5) would not result in a cumulatively considerable 
incremental contribution to a significant cumulative adverse effect on 
emergency access. 

For potential accelerated degradation of roadways from construction traffic, 
none of the construction alternatives (CP1–CP5) would result in cumulatively 
adverse effects. The reason is that the mitigation measure for these alternatives 
requires physical repair of damaged roadways to pre-project conditions, thereby 
eliminating the adverse effects of the alternatives. Implementation of Mitigation 
Measure Trans-5 (CP1) would ensure that the roadways would be equal to or in 
better condition than under preproject conditions. In addition, roads and bridges 
that would be relocated under any of the project alternatives would be 
modernized using current design standards and would likely be replaced before 
they were scheduled for replacement by the local transportation agencies. 

In conclusion, with implementation of any of the project alternatives (CP1–
CP5), no significant cumulative adverse effects would occur on traffic and 
circulation, emergency access, or transportation facilities. 

  



Chapter 21 
Utilities and Service Systems 

21-1  Final – December 2014 

Chapter 21 
Utilities and Service Systems 

21.1 Affected Environment 

This chapter describes the affected environment related to utilities and service 
systems for the dam and reservoir modifications proposed under SLWRI action 
alternatives. 

Because of the potential influence of the proposed modification of Shasta Dam, 
and subsequent water deliveries over a large geographic area, the SLWRI 
includes both a primary and an extended study area. The primary area has been 
further divided into Shasta Lake and vicinity and upper Sacramento River 
(Shasta Dam to Red Bluff). The extended study area has been further divided 
into the lower Sacramento River and Delta and the CVP/SWP service areas. 

The utilities and service systems addressed are water supply in the Shasta Lake 
and vicinity portion of the primary study area, wastewater infrastructure, 
stormwater drainage and infrastructure, solid waste management, electrical 
service and infrastructure, natural gas service and infrastructure, and 
telecommunications infrastructure. Hydropower generation, public services 
(e.g., fire protection law enforcement, emergency services), roadways and 
bridges, and recreation are addressed in separate chapters. 

The utilities and service systems setting for the Shasta Lake and vicinity portion 
of the primary study area consists of the portion of Shasta County above Shasta 
Dam and includes the Shasta Unit of the Whiskeytown-Shasta-Trinity National 
Recreation Area (NRA). Utilities and service systems are influenced by rugged, 
mountainous terrain; lakeside communities; and Shasta Lake. The utilities and 
service systems setting for the upper Sacramento River portion of the primary 
study area consists of Shasta County below Shasta Dam and Tehama County. 
Two incorporated cities, Redding and Red Bluff, necessitate urban utilities and 
service systems needs in the otherwise rural upper Sacramento Valley, which is 
characterized by rolling hills with mountains to the north, east, and west. 

The utilities and service systems setting for the extended study area consists of 
21 counties downstream from the Red Bluff Pumping Plant and encompasses all 
areas served by the CVP and the SWP. A discussion of project impacts on 
CVP/SWP water supply and overall CVP and SWP management and operations 
is provided in the EIS, Chapter 6, “Hydrology, Hydraulics, and Water 
Management,” and in the Hydrology, Hydraulics, and Water Management 
Technical Report. 
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21.1.1 Water Supply 

Shasta Lake and Vicinity 
Water supplies for the Shasta Lake and vicinity portion of the primary study 
area are provided in one of three ways: by a community service area (CSA) run 
by Shasta County, by a mutual water company, or by an individual or group 
well. CSA #2 provides water for the Sugarloaf community, and CSA #6 
provides water for the Silverthorn community. Fifteen mutual water companies 
serve the Shasta Lake and vicinity portion of the primary study area. Mutual 
water companies are cooperative or mutual associations that furnish water to 
resorts and other developments (Reclamation 2007) (Figure 21-1). 

Upper Sacramento River (Shasta Dam to Red Bluff) 
Provided below are descriptions of each entity in Shasta County that currently 
relies on Reclamation to provide a portion of its water supply and the associated 
Shasta and Trinity River diversions and facilities. This information was taken 
from the Final Environmental Assessment for the Long-Term Contract Renewal 
Shasta and Trinity River Divisions (Reclamation 2005). 

City of Redding (Sacramento River, Spring Creek, Toyon)   Before 1941, 
water service for the City of Redding was provided by the California Water 
Service Company, which had water rights to the Sacramento River dating from 
1886. The City of Redding acquired the local facilities and water rights of the 
company in 1941 and filed for an additional appropriative water right of 5 cubic 
feet per second in 1944. Subsequent annexations to the City of Redding’s 
service area consist of the Buckeye County Water District, the Cascade 
Community Services District, and the Enterprise Public Utility District in 1967, 
1976, and 1977, respectively. 

The Buckeye zone service area includes two City of Redding pressure zones: 
Buckeye and Summit City. Approximately half of the Buckeye zone is located 
within the Redding city limits, and the other half is in an unincorporated area of 
Shasta County. Approximately one-quarter of the Summit City zone is in an 
unincorporated area of Shasta County, and three-quarters is in the City of Shasta 
Lake. The City of Redding currently receives water to its Buckeye zone under a 
long-term CVP contract with Reclamation (the water comes from Whiskeytown 
Lake via the Spring Creek tunnel). There are no known groundwater resources 
within the Buckeye zone service area. During peak-demand periods, 
supplemental water is pumped from the Sacramento River, then treated and 
delivered into the Buckeye zone service area. The municipal and industrial 
(M&I) connections in the Summit City zone are supplied exclusively by water 
diverted from Shasta Lake via the Toyon pipeline. The water is treated by the 
City of Shasta Lake and delivered to the Summit City zone. 
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Figure 21-1. Water Service Around Shasta Lake  
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The City of Redding has one additional water contract with Reclamation. 
Redding’s 1966 Settlement Contract with Reclamation specifies a base supply 
and a project water supply. In 2003, the maximum base supply was set at 
17,850 acre-feet per year, and the project water supply was set at 3,150 acre-feet 
per year; since 1995, project water supply entitlements have been increased by 
45 acre-feet annually. 

Redding’s surface-water supply comes from the Sacramento River and 
Whiskeytown Lake. Sacramento River water is treated at the Foothill Water 
Treatment Plant (24 million gallons per day (mgd)), and Whiskeytown Lake 
water is treated at the 7-mgd Buckeye Water Treatment Plant. Redding 
supplements its surface-water supply with well production capacity from the 
Redding groundwater basin primarily during peak-demand periods. Currently, 
14 wells are operational, providing a total capacity of up to 12 mgd. 

Redding provides CVP and non-CVP water service to about 24,709 
connections. Connections provide water primarily for M&I uses and a small 
number of agricultural uses. The city administers 4,179 connections in the 
Buckeye zone and 58 M&I connections in the Summit City zone. 

City of Shasta Lake   Water for the City of Shasta Lake comes from Shasta 
Lake via a pump station at Shasta Dam that has a maximum diversion of 9.3 
mgd. Water is pumped from an intake in the face of Shasta Dam through the 
Toyon pipeline to a storage/treatment facility immediately east of the Shasta 
Dam compound. From there it is delivered to the City of Shasta Lake (Figure 
21-1). An interim contract with Reclamation (Contract No. 4-7-20-W1134-
IR10) provides an allocation of 4,400 acre-feet per year from this source. 
Reclaimed water is also available for industrial and landscaping use. 
Groundwater use is limited because of low aquifer yields. 

Before incorporation, the community water supply and utility services were 
provided by the Shasta Dam Area Public Utilities District (PUD), which was 
formed in 1945 to provide a reliable water supply for an area of 3.5 square 
miles. Originally, the PUD service area was a residential area established to 
house workers who were constructing Shasta Dam. Reclamation constructed the 
Toyon pipeline to transport water from Shasta Lake to the PUD in 1948, and the 
PUD concurrently constructed water storage and distribution systems. The 
Summit City PUD was annexed in 1978. Before annexation, water was supplied 
by a series of wells with low and unreliable yields. 

The City of Shasta Lake provides water service to 3,800 connections for 
primarily urban and residential uses, although industrial use has increased over 
the past decade. The City of Shasta Lake also provides water service to 
Reclamation’s Northern California Area Office. 

Bella Vista Water District   The Bella Vista Water District (BVWD) is a 
publicly owned water agency formed in 1957 to serve agricultural irrigation 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

21-6  Final – December 2014 

demands (California Water Code Division 13, Sections 34000–38501). The 
BVWD service area is located generally east of Redding and south of Shasta 
Lake. The service area includes the rural communities of Bella Vista and Palo 
Cedro. 

BVWD’s primary water source is the Sacramento River. The BVWD supply 
system consists of the Wintu Pump Station on the Sacramento River and five 
wells. Water pumped from the river is treated at the district’s treatment plant, 
which provides inline filtration. Distribution facilities include a network of 
transmission and distribution pipelines, three storage tanks, nine booster pump 
stations, and pressure-reducing facilities. The major distribution piping was 
initially constructed by Reclamation but has been expanded over time. The main 
supply system is still Federally owned, but it was constructed solely for use by 
BVWD. Both domestic and agricultural users are served through the same 
distribution system, so all water is treated to meet the higher water quality 
standards for domestic use. The CVP water that BVWD purchases from the 
Shasta County Water Agency (SCWA) is described below. 

BVWD’s original contract allows for up to 24,000 acre-feet per year, which is 
supplemented with 578 acre-feet per year of CVP water purchased through 
SCWA. Both of these allotments are subject to reduction during dry years. In 
the severe drought years of 1991 and 1992, water supplies for M&I were 
reduced by 25 percent and water for agricultural uses was reduced by 75 
percent. Available surface water was supplemented with groundwater from 
wells located near the southern boundary of the district. These reductions in 
supply caused severe drought restrictions to be imposed, which have had a 
continuing impact on district water sales. The supplementary water provided by 
the wells constitutes about 10 percent of the supply normally available from the 
Sacramento River and about 15–20 percent of the reduced supply during a 
severe drought year. The aquifers in the district have limited yield, so it is not 
practical to greatly increase the production of wells in the district. 

Agricultural and irrigation still represent 70–80 percent of the district’s water 
demand. However, most of the service connections are now either domestic or 
rural residential. BVWD currently has 4,538 residential connections and 615 
agricultural connections. Urban uses predominate in the southeast portion of the 
district where sewage disposal facilities are available. Residential uses, with lot 
sizes between 1 and 5 acres, are dispersed across the rest of the district. 
Agricultural uses are almost exclusively confined to the fertile soil along 
Stillwater Creek and Cow Creek. Pasture represents the bulk of agricultural use, 
although there is a broad range of other crops. 

Centerville Community Services District   The Centerville Community 
Services District (CCSD) was originally formed in September 1959 to supply 
water for domestic use, irrigation, sanitation, industrial use, fire protection, and 
recreation (California Government Code, Division 3, Community Services 
Districts, Section 61000 et seq.). The CCSD service boundary encompasses 
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11,278 acres in the unincorporated area of Shasta County immediately west of 
Redding. 

The source of the district’s water supply is Whiskeytown Lake, a key feature of 
the Trinity River Division of the CVP. This reservoir covers about 3,250 acres 
at maximum capacity and provides water storage of about 241 thousand acre-
feet. The reservoir regulates the flows of the Clear Creek watershed and the 
imported flows from the Trinity River, which discharge through the Carr 
Powerhouse into the reservoir. 

Designed and constructed by Reclamation, the district’s water system dates 
back to 1967. Water is diverted to the district through 2 intakes in Whiskeytown 
Dam, 1 at an elevation of 1,110 feet and the other at an elevation of 965 feet. 
The ability to select the depth of the diverted water gives CCSD the capacity to 
draw less turbid water. The water is treated at a 30-mgd-capacity plant located 
at the base of Whiskeytown Dam. CCSD shares the inline treatment facility 
with the Clear Creek Community Services District (CCCSD). 

Treated water is distributed to the district through an aqueduct that begins at 
Whiskeytown Dam and terminates at a 250,000-gallon control tank about 8.5 
miles south of the dam. This aqueduct, commonly called the Muletown 
Aqueduct (also Muletown Conduit), consists of about 27,500 feet of 45-inch 
pipe and 17,400 feet of 42-inch pipe buried along Muletown Road, paralleling 
Clear Creek. The steel pipe, lined and coated in coal tar, was installed in 1965. 

CCSD has a contract with CCCSD that allocates CCSD a 25 percent share of 
the capacity. CCSD holds 2 contracts with Reclamation for a total allocation of 
3,800 acre-feet per year. The first contract, entered into on April 11, 2001, is an 
assignment contract. This contract permanently assigned 2,900 acre-feet per 
year of CVP water from SCWA’s 5,000 acre-feet per year contract with 
Reclamation. This contract carries with it those terms and conditions defined in 
SCWA’s contract, which also includes a binding agreement for early renewal. 
The second contract, entered into on August 11, 2000, is an exchange contract. 
This contract with Reclamation for 900 acre-feet per year was intended to 
provide CCSD with substitute project water for its pre-1914 water rights on 
Clear Creek. The district does not have access to a groundwater supply source. 

CCSD currently provides M&I water to 1,125 metered connections that serve a 
population of approximately 2,850. 

Clear Creek Community Services District   CCCSD was formed in 1961 and 
encompasses about 14,314 acres. The facilities were designed and constructed 
by Reclamation, and CCCSD began operating in 1967. CCCSD is located 
approximately 10 miles southwest of Redding and 6 miles west of Anderson in 
southern Shasta County. The district’s service area includes the rural areas 
known as Olinda and Cloverdale. The general area served by the district is 
commonly known as Happy Valley. 
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The source and treatment of CCCSD water is the same as those of CCSD water; 
water from Whiskeytown Lake is treated and diverted to service connections via 
the Muletown Aqueduct. The distribution system within the district’s 
boundaries consists of approximately 75 miles of pipe ranging in size from 2 
inches to 45 inches. Title to the distribution line system was transferred to 
CCCSD on May 29, 2001. 

CCCSD has 1 storage tank along the aqueduct with a capacity of 1 million 
gallons. A control tank with a 250,000-gallon capacity regulates pressure at the 
upper elevation of the district. A 32,000-gallon storage tank is located outside of 
the district boundary at the booster station facility. 

The district has developed the first of 3 planned wells, and it has installed 
13,800 feet of 18-inch pipeline to connect a groundwater supply to the 
distribution system. The first well attached to the distribution system (Well #1) 
became operational in October 1992. Well #1 and the two proposed wells are 
intended for use only when surface supplies are inadequate to meet emergency 
demands. 

CCCSD currently provides service for approximately 5,817 acres of irrigated 
agricultural land and approximately 4,000 acres of rural residences receiving 
M&I water. Approximately 4,497 acres in the district are undeveloped. The 
majority of the developed agricultural property in the district is ditch or flood 
irrigated. The balance of irrigation is done by overhead and drip systems. 

Shasta Community Services District   The Shasta Community Services 
District (SCSD), located west of Redding, was formed in 1959 to supply water 
for domestic use and fire protection for the area generally referred to as Old 
Shasta (Community Services District Laws: California Government Code, 
Sections 61000–61934). Congress authorized a water system for the area as part 
of the Trinity River Division of the CVP. Bonds that were issued by SCSD to 
finance construction of the transmission and distribution systems have been 
repaid. 

A long-term CVP water service contract provides up to 1,000 acre-feet 
annually. Water is supplied by gravity from Whiskeytown Lake via a turnout on 
the Spring Creek conduit. The Spring Creek conduit is the only source of 
supply, and there are only 0.30 million gallons of storage located near the 
source. Downstream from the turnout, a single transmission main serves as the 
backbone of the distribution system and most mains are not looped. 
Historically, SCSD has been vulnerable to disruptions in supply from its 
Reclamation contract. During the 1991 drought, Reclamation reduced SCSD’s 
allotment by 25 percent to 750 acre-feet per year. 

The district currently serves 630 connections. Virtually all of the active land use 
is residential or municipal, consisting primarily of ranchettes. Wells are not 
feasible because the district does not lie over an aquifer. 
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Shasta County Water Agency   SCWA was formed in 1957 to develop water 
resources for Shasta County (Shasta County Water Agency Act (Legislative Act 
7580)). SCWA evolved from the Shasta County Department of Water 
Resources, which organized Shasta County efforts in conjunction with the 
Trinity River Division of the CVP. 

SCWA has assisted with the creation of BVWD, CCSD, CCCSD, and SCSD 
and helped create CSAs for water and sewer services in Shasta County. The 
agency also acts as staff to the Redding Area Water Council, a group that works 
to preserve the quality and quantity of water in the Redding groundwater basin. 
Funding for SCWA comes from Shasta County property taxes. 

Other Shasta and Trinity River Divisions CVP Contractors   Three smaller 
water districts (see below) are served by either the Shasta or Trinity River 
division of the CVP. The three districts constitute about 1 percent of the CVP 
long-term contract water supply to the divisions. 

Keswick County Service Area   The Keswick County Service Area (KCSA), 
located west of Redding, was formed in 1990 (California Government Code, 
Sections 25210.1–25250). Previously, KCSA operated as the Keswick 
Community Services District, which was formed in the early 1960s to supply 
water for domestic use and fire protection for the town of Keswick and adjacent 
developed areas (California Government Code Section 61000 et seq.). The 
district boundary encompasses Keswick Dam and the Spring Creek Diversion 
Dam; however, these facilities are not served by the district. 

Congress authorized a water system for the Keswick area as part of the Trinity 
Project Act (69 Stat. 719), and the facilities were constructed in 1965. A 
repayment schedule was established whereby the Federal government would be 
reimbursed by KCSA for delivery system construction costs. On completion of 
repayment, ownership of all project facilities was to remain with the Federal 
government. 

The water source for KCSA is Whiskeytown Lake. Water is transported by 
gravity flow to a turnout on the Spring Creek conduit that is located upstream 
from the Spring Creek powerhouse. Two storage tanks provide 0.2 million 
gallons of storage. 

A CVP water service contract provides for up to 500 acre-feet annually. KCSA 
serves about 195 connections, which are concentrated in the town of Keswick. 
Land served by KCSA is exclusively rural residential properties. 

Mountain Gate Community Services District   The Mountain Gate Community 
Services District (MGCSD) was initially formed in 1956 to provide water 
service for a 2-square-mile area north of the City of Shasta Lake (California 
Government Code, Section 61000 et seq.). The water source for MGCSD is 
Shasta Lake. The distribution system consists of 29 miles of pipelines that serve 
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3,750 acres in MGCSD and Bridge Bay Resort (located between the 
Sacramento and McCloud arms of Shasta Lake on USFS land). 

A CVP water service contract provides 350 acre-feet annually. District water 
supplies are supplemented by a contract with SCWA that provides 1,000 acre-
feet annually. MGCSD also operates three wells that take water from a local 
aquifer. The wells supply nearly half of MGCSD’s total needs. There is no 
water storage in the district. 

MGCSD provides water service to 593 connections and fire protection services 
for its service area. Although MGCSD primarily provides water for residential 
uses, it also serves M&I customers. 

U.S. Forest Service   A memorandum of agreement between USFS and 
Reclamation provides USFS with up to 10 acre-feet of municipal, industrial, 
and domestic water diverted from the City of Shasta Lake’s water main to 
supply the Centimudi Recreation Area (Figure 21-1). The Centimudi facilities 
continue to receive water under this memorandum of agreement. 

Livingston Stone National Fish Hatchery   The Livingston Stone National Fish 
Hatchery is located near the foot of Shasta Dam and is managed by USFWS. 
The hatchery receives its water from the penstocks of Shasta Dam. Water flows 
through pipes fitted with pressure-reducing valves that pierce manhole covers 
near the bases of the penstocks. Then the water is routed via a buried pipeline to 
the hatchery, where it passes through a degassing device, flows through the 
hatchery, and then returns to the Sacramento River. 

Other Users of Lake Water   Some of the recreation residences at Campbell 
Creek and Didallis draw water from the lake for domestic uses. Also, some 
marinas draw raw water from the lake for washing out boats. Return water 
drains back into the lake. 

Shasta County   Water supplies in Shasta County are provided by the CVP, 
surface water diversions, and groundwater wells. The City of Redding uses 
groundwater wells for 40 percent of its water supply to supplement the CVP 
water sources described in the preceding section. Maximum available 
groundwater production is approximately 19,000 acre-feet per year. Most city 
groundwater comes from 10 wells located near Redding Municipal Airport, 
within the Redding groundwater basin. These wells supply a maximum of 16.5 
mgd. Four additional wells in the county supply a maximum of 0.7 mgd. 

Tehama County   Water supplies in Tehama County are provided by CVP, local 
surface water diversions, and groundwater wells. The recent trend in the county 
is a shift from reliance on CVP water supplies to groundwater supplies. There 
are more than 10,000 wells designated for domestic, irrigation, municipal, 
monitoring, and other uses in the county. CVP deliveries provide 21,300 acre-
feet per year; local stream diversions provide 106,300 acre-feet in a normal 
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water year; and groundwater provides approximately 382,000 acre-feet per year, 
which represents two-thirds of the county’s irrigated water supply. 

Red Bluff   The City of Red Bluff obtains all of its water from 14 wells. It 
maintains a 3-million-gallon storage tank used for equalizing storage, fire flow, 
and emergency storage. The City of Red Bluff is in the process of seeking 
funding for an additional storage tank similar to the first. The wells produce 
between 500 and 2,500 gallons per minute, with the majority producing 
between 800 and 1,000 gallons per minute. Well depths range from 150 to 250 
feet. 

Other Nearby Uses   The Chappie-Shasta Off-Highway Vehicle Area and 
residential and commercial uses in the community of Coram draw water from 
local groundwater wells. 

Lower Sacramento River and Delta and CVP/SWP Service Areas   The 
overall CVP/SWP water supply discussion describes the environmental setting 
for water supply for the extended study area. Other water supplies come from 
local surface water diversions and wells, which serve domestic, irrigation, 
municipal, and commercial uses. A detailed discussion of the overall CVP and 
SWP management and operations is provided in EIS Chapter 6, “Hydrology, 
Hydraulics, and Water Management,” and in the Hydrology, Hydraulics, and 
Water Management Technical Report. 

21.1.2 Wastewater Infrastructure 

Shasta Lake and Vicinity 
Wastewater is treated and returned to the natural environment using one of 
several technical methods with either community or individual on-site disposal 
systems. Most residential, commercial, and recreational developments located 
in the Shasta Lake and vicinity portion of the primary study area use on-site 
septic tank/leachfield systems for wastewater treatment. Typically, individual 
homes, cabins, or businesses are routed to individual septic systems. Large 
resorts route septic from several buildings to a single tank/leachfield system. 
Campgrounds and public restrooms use either septic tank/leachfield systems or 
vault/pit toilets (Reclamation 2007). Marinas also use booster pumps to lift gray 
water to upslope leachfield areas. No large wastewater collection or treatment 
systems are located near Shasta Lake. 

The highest concentrations of wastewater facilities near Shasta Lake are located 
in the Lakeshore and Sugarloaf areas, with a substantial number of facilities in 
the Bridge Bay, Holiday Harbor, Salt Creek, Campbell Creek, Silverthorn, 
Jones Valley, Tsasdi Resort, and Digger Bay Marina areas (Figure 21-2). The 
Utilities and Miscellaneous Minor Infrastructure Technical Memorandum 
shows detailed maps of the wastewater facilities in the ancillary areas near 
Shasta Lake (Reclamation 2007). 
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Upper Sacramento River (Shasta Dam to Red Bluff) 
Many areas scattered throughout Shasta and Tehama counties are serviced by 
individual septic systems. The remaining wastewater treatment systems are a 
form of community collection, treatment, and disposal. The most common form 
of community system is the treatment plant, which discharges treated effluent to 
a storage and irrigation system (land disposal) or, diluted, to a surface 
watercourse. 

Below Shasta Dam, a number of community wastewater systems are operated 
by the cities of Anderson, Redding, Red Bluff, and Shasta Lake. Several 
unincorporated communities have community wastewater systems that are 
operated by CSAs. 

Redding operates both the Clear Creek Wastewater Treatment Plant (WWTP) 
and Stillwater WWTP, both of which discharge treated effluent year round to 
the Sacramento River. The Clear Creek WWTP is currently permitted by the 
Central Valley Regional Water Quality Control Board to discharge up to 8.8 
mgd of average dry-weather flow into the Sacramento River. The wastewater 
receives advanced secondary treatment. The Stillwater WWTP receives an 
average of 2.0 mgd of wastewater, approximately one-third of its design 
capacity of 6 mgd for average dry-weather flow. The Anderson WWTP 
discharges year round into the Sacramento River at a location approximately 
0.25 mile from the Stillwater WWTP. 

The City of Shasta Lake operates a large community wastewater system that is 
permitted to seasonally discharge treated effluent to surface water, namely 
Churn Creek; a major goal of the city’s capital improvement plan has been to 
significantly reduce these discharges. Churn Creek eventually discharges to the 
Sacramento River about 0.5 mile upstream from the Stillwater WWTP. 
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Figure 21-2. Primary Utility Demolition and Relocation Areas  
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The Red Bluff WWTP has a treatment capacity of 4.8 mgd and discharges 
tertiary-treated wastewater by gravity into the Sacramento River at 
approximately 1.4 mgd. The City of Red Bluff operates a wastewater treatment 
system at the south end of the city. The Rio Alto Water District provides 
wastewater treatment services for some portions of the community of 
Cottonwood. Septic/leachfield systems or seepage pits are used in areas not 
served by these systems. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Wastewater systems in the extended study area are similar to those discussed for 
the primary study area. Community wastewater service systems are provided 
through a collection network of gravity and force main sewer lines operated 
primarily by local utility agencies. Pump stations and lift stations augment 
sewer line networks. These conveyance systems terminate at WWTPs that 
discharge treated effluent to storage and irrigation systems (land disposal) or to 
surface watercourses where the treated effluent is diluted. Individual on-site 
wastewater treatment methods are also used where the land is able to 
accommodate a leachfield/septic tank system. 

21.1.3 Stormwater Drainage and Infrastructure 

Shasta Lake and Vicinity 
Stormwater drainage is primarily a function of the precipitation and runoff 
characteristics of a watershed. About 6.5 percent (5.8 million acre-feet) of all 
surface runoff in the state of California originates in Shasta County, 
representing a substantial portion of the total surface runoff in the Sacramento 
River system. Runoff in the Shasta Lake and vicinity portion of the primary 
study area is discharged to the McCloud River, the Sacramento River, and the 
Pit River, which drain into Shasta Lake. Numerous creeks and small local 
tributaries also drain into Shasta Lake. 

The California Department of Transportation maintains a stormwater drainage 
system along the Interstate 5 (I-5) corridor. Drainage facilities in developed 
communities include gutters, swales, ditches, culverts, storm drain inlets, catch 
basins, storm drainage pipes, and detention basins. Roads also channel 
stormwater drainage from residences, commercial, and industrial land uses to 
adjacent lands and stormwater drains. 

Upper Sacramento River (Shasta Dam to Red Bluff) 
Runoff in the upper Sacramento River portion of the primary study area is 
discharged to the Sacramento River directly and indirectly via numerous major 
creeks and small local tributaries in rural and urban areas. Stormwater drainage 
in undeveloped portions of Shasta and Tehama counties generally consists of 
natural swales and topographic features. 

Stormwater collection systems are present in urban areas and developed 
communities. Drainage facilities in urban areas include gutters, swales, ditches, 
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culverts, storm drain inlets, catch basins, storm drainage pipes, canals, detention 
basins, and pump stations. Roads also channel stormwater drainage from 
residences and commercial and industrial land uses to adjacent lands and 
stormwater drains. The Cities of Redding, Anderson, and Red Bluff and the 
City of Shasta Lake each operate municipal storm drainage systems in the city 
limits. The California Department of Transportation’s I-5 stormwater drainage 
system continues along I-5 in the upper Sacramento River area. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Stormwater systems in the extended study area are similar to those discussed for 
the primary study area. Various storm drainage facilities and 
collection/conveyance systems are located throughout the extended study area. 
Stormwater facilities and infrastructure are operated primarily by local districts 
and road departments, and include gutters, swales, ditches, culverts, storm drain 
inlets, catch basins, storm drainage pipes, canals, detention basins, and pump 
stations. Treated stormwater is often discharged to rivers, tributaries, and major 
creeks throughout the extended study area. 

21.1.4 Solid Waste Management 

Shasta Lake and Vicinity 
Contractors, under the auspices of Shasta County, provide solid waste disposal 
services for the private sector. The Shasta-Trinity National Forest (STNF), 
Reclamation, and California Department of Transportation use contractors to 
provide disposal services for facilities on public lands. A number of sites are 
used to collect solid waste and recyclables, which are later transferred to 
landfills or recycling centers in the extended study area, primarily in Shasta 
County. 

Upper Sacramento River (Shasta Dam to Red Bluff) 
The Shasta County Department of Public Works is responsible for providing 
solid waste management in unincorporated areas of the county. Three landfills 
(West Central Landfill, Anderson Landfill, and Twin Bridges Landfill) and 11 
collection/transfer stations are currently operating in Shasta County. Shasta 
County generated 187,909 tons of solid waste in 2006; however, 307,568 tons 
of solid waste were disposed of in the county during the same period (CIWMB 
2008). 

In 2006, the 1,200-acre West Central Landfill received approximately 417 tons 
per day (CIWMB 2008) of nonhazardous waste from residential, commercial, 
industrial, and agricultural sources. This Class III landfill has a permitted 
capacity of 7,078,000 cubic yards and a storage area of 107 acres. In 2001, the 
State of California estimated that the landfill had a remaining capacity of 
6,606,000 cubic yards (CalRecycle 2010). Under existing State permits, the 
landfill has sufficient capacity to accommodate the disposal of solid waste at 
least until the year 2019. In 2006, the 246-acre Anderson Landfill, a Class III 
landfill and asbestos-containing waste disposal site, received approximately 426 
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tons of solid waste per day (CIWMB 2008). This landfill has a permitted 
capacity of 16,840,000 cubic yards, and in 2008 the State of California 
estimated that the landfill had a remaining capacity of 11,914,000 cubic yards 
(CalRecycle 2010). The estimated year of closure is 2055. The Twin Bridges 
Landfill is a Class II landfill that has ceased accepting solid waste and is 
undergoing closure (CIWMB 2008). 

Tehama County operates the 102-acre Tehama County/Red Bluff Sanitary 
Landfill, located approximately 2.5 miles northwest of Red Bluff. This landfill, 
a Class III facility, has a maximum permitted daily capacity of 400 tons 
(CIWMB 2008). This landfill has a permitted capacity of 5,097,000 cubic yards, 
and in 2008 the State of California estimated that the landfill had a remaining 
capacity of 2,149,000 cubic yards (CalRecycle 2010). The estimated year of 
closure is 2040. The landfill is owned by the Tehama County Sanitary Landfill 
Association, a joint-powers authority composed of Tehama County and the 
cities of Red Bluff, Corning, and Tehama. The Tehama County/Red Bluff 
Landfill Management Agency oversees daily landfill operations at the Tehama 
County/Red Bluff Landfill and at the Material Recovery Facility. Tehama 
County/Red Bluff Landfill Management Agency is another joint-powers 
authority and is composed of Tehama County and the City of Red Bluff. This 
agency is also responsible for maintaining permits and monitoring 
environmental compliance at the landfill. 

In addition to the landfill and material recovery facilities, Tehama County 
operates two household hazardous waste facilities, in Corning and Red Bluff, 
and four transfer stations in the outlying rural areas of Manton, Payne’s Creek, 
Mineral, and Rancho Tehama. There are no facilities authorized to accept 
commercial hazardous waste within the primary study area. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Solid waste services and infrastructure in the extended study area are similar to 
those discussed for the primary service area. Urban centers in the extended 
study area may generate more solid waste than the population centers in the 
primary study area; however, the mechanisms used for transfer and disposal of 
the waste are similar. Solid waste facilities, including landfills and transfer 
stations, provide pickup and disposal services. There are three commercial 
hazardous waste disposal facilities authorized to accept various types of 
commercial hazardous waste in the extended study area. These facilities are 
located in Kings, Kern, and Imperial counties. Only the facility in Kings County 
is certified to accept materials that contain polychlorinated biphenyls. 

21.1.5 Electrical Service and Infrastructure 

Shasta Lake and Vicinity 
Pacific Gas and Electric Company (PG&E), the City of Redding, and the City 
of Shasta Lake provide electrical service to Shasta Lake and vicinity. The 
PG&E service area is part of a larger PG&E territory, which encompasses 
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70,000 square miles in northern and central California, from Eureka in the north 
to Bakersfield in the south. Power transmission facilities serving the Shasta 
Lake and vicinity portion of the primary study area have developed mostly 
parallel to I-5 and adjacent to developed communities. 

Currently, PG&E is capable of providing three-phase power parallel to the I-5 
corridor, north to Bridge Bay and south from Lakehead to Turntable Bay. Power 
lines around Shasta Lake are typically routed overhead on utility poles or 
towers, although a portion of the lines serving individual businesses, homes, and 
cabins are routed underground. Power lines serving the Shasta Lake and vicinity 
portion of the primary study area are frequently attached to bridges when routed 
over rivers and lake inlets. The voltage of local distribution lines is typically 12 
kilovolts (kV), whereas the voltage of high-voltage power transmission lines is 
typically 60–230 kV. Service to individual homes and businesses is typically 
120–480 volts. 

The highest concentrations of electrical service facilities near Shasta Lake are in 
the Lakeshore and Sugarloaf areas, with a substantial number of facilities in the 
Bridge Bay, Holiday Harbor, Salt Creek, Campbell Creek, Silverthorn, Jones 
Valley, Tsasdi Resort, and Digger Bay Marina areas (Figure 21-2). The Utilities 
and Miscellaneous Minor Infrastructure Technical Memorandum shows detailed 
maps of the electrical service facilities in the ancillary areas near Shasta Lake 
(Reclamation 2007). 

The City of Shasta Lake is located at the heart of the Shasta Division of the 
CVP. The City of Shasta Lake is the successor utility to the former Shasta Dam 
Area PUD and serves customer both upstream and downstream from Shasta 
Dam. The PUD contracted with Reclamation for power in January 1947 to serve 
electrical energy to residents and businesses. The PUD received 13.8kV service 
from the Shasta Dam switchyard on a leased-line arrangement. Today, the City 
of Shasta Lake is a load serving entity and retail distribution provider of 
electrical energy to more than 4,500 homes and businesses including Digger 
Bay Marina, the Centimudi Boat Ramp, and the Fisherman’s Point Picnic Area 
facilities. 

Upper Sacramento River (Shasta Dam to Red Bluff) 
Electrical service and related infrastructure in the upper Sacramento River 
portion of the primary study area are similar to those discussed for the Shasta 
Lake and vicinity portion. The City of Anderson, outlying rural areas of Shasta 
County, and Tehama County (Red Bluff and Corning) receive electrical service 
from PG&E. 

The City of Shasta Lake owns and operates a looped 115kV system, which 
delivers energy to two 115/12kV distribution substations that step the voltage 
down to 12kV for delivery to the end users. The system is managed by the City 
of Shasta Lake and is assisted by the City of Redding Electric Utility for 
ancillary services. In total, the City of Shasta Lake’s distribution system has 15 
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miles of 115kV transmission lines and approximately 67 miles of overhead and 
underground 12kV distribution lines. The City of Shasta Lake has two points of 
delivery: one from the Flanagan 230/115kV transmission substation and the 
other at Keswick Dam switchyard. The City of Shasta Lake has a base resource 
allocation from the Western Area Power Administration (Western), which 
delivers energy to the City of Shasta Lake from Shasta and Keswick Dams. The 
City of Shasta Lake also has a supplemental energy agreement with the City of 
Redding. 

The City of Redding’s electric system is managed by the Redding Electric 
Utility. It receives nearly eight percent of the hydroelectric output from the 
CVP, which amounts to approximately 30 percent of Redding’s annual power 
supply. Federal hydropower from the CVP is the most cost-effective, 
renewable, and carbon-free resource currently in Redding’s power supply 
portfolio. The City of Redding owns and operates a looped 115kV system, 
which delivers energy to eleven 115/12kV distribution substations that step the 
voltage down to 12 kV for delivery to the city’s customers. . In total, Redding’s 
distribution system has 67.3 miles of 115kV local transmission lines and 
approximately 610 miles of overhead and underground 12kV distribution lines. 
Delivery of all power from outside the city is made to the Redding Municipal 
Airport 230/115kV transmission substation and to the Keswick Dam 
switchyard. Redding jointly owns the airport substation with Western. Western 
owns and operates the Keswick switching substation and an electrical 
transmission line that runs north and south along the western side of Redding 
and the City of Shasta Lake. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Electrical services and infrastructure in the extended study area are similar to 
those discussed for the primary study area. Power generation and transmission 
facilities have developed parallel to population centers, power, natural gas, 
nuclear, oil, hydroelectric, wind, solar, and other technologies used for power 
production. 

Infrastructure in the Sacramento River basin downstream from the Red Bluff 
Pumping Plant, the American River basin, and the San Joaquin River basin 
consists primarily of natural gas–fired and hydroelectric generating facilities, 
transmission lines, substations, and distribution lines. In the Delta, PG&E and 
Western have developed power transmission lines across Delta islands and 
waterways. Many of the corridors are within the periphery of the Delta upland 
areas, including several natural gas–fired plants. There are no power-generating 
facilities in the central Delta. In other portions of the CVP and SWP service 
areas, a complex system of electrical generating facilities, substations, and 
transmission infrastructure exists. 
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21.1.6 Natural Gas Service and Infrastructure 

Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
PG&E is responsible for providing natural gas service to the primary study area. 
Gas is delivered to customers below Shasta Dam, including residents of the 
cities of Redding, Anderson, and Red Bluff and the city of Shasta Lake. 
Although the study area is bisected by a large PG&E natural gas pipeline, 
service varies based on PG&E’s distribution system. No natural gas facilities 
are present in the Shasta Lake and vicinity portion of the primary study area. 

The USFS facility at Turntable Bay, the USFS Lakeshore Guard Station, and a 
number of rural residences and businesses in the primary study area rely on 
propane for various purposes. Propane is supplied by various local providers to 
individual on-site tanks. Propane tanks for homes and businesses are portable 
and are typically leased (Reclamation 2007). 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Natural gas services and infrastructure are located throughout the extended 
study area and are supplied by various energy providers. Pipelines, storage 
areas, and compressor stations are located in the Sacramento River and San 
Joaquin River valleys and in the CVP/SWP service areas. Natural gas 
discovered in the Delta region has been developed into a significant supply 
source and depot for underground storage. Gas fields, pipelines, and related 
infrastructure have been developed throughout the CVP/SWP service areas. 
Natural gas infrastructure is owned by oil and gas companies, public utilities, 
and various independent leaseholders. 

21.1.7 Telecommunications 

Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
Landline telephone service in the primary study area is provided by various 
commercial communications companies. The majority of the landline facilities 
are located in county- or city-owned rights-of-way and on private easements. 
Telecommunications lines are either copper wire or fiber optic cable and are 
routed overhead on utility poles and underground. Telephone lines are 
frequently attached to bridges when routed over rivers and lake inlets. There are 
no transcontinental fiber optic lines in the Shasta Lake and vicinity portion of 
the primary study area. 

In addition to landline service, a large number of communications towers have 
been constructed throughout the primary study area for cellular phone service. 
Cellular towers have been erected along major travel corridors to meet 
emergency service objectives. Cellular service is available, to varying degrees, 
throughout the service area. 
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Lower Sacramento River and Delta and CVP/SWP Service Areas 
Telecommunications systems in the extended study area are similar to those 
discussed for the primary study area and are supplied by various providers. 
Associated infrastructure is located throughout the extended study area and 
consists of underground fiber optic cable, telephone transmission lines 
(overhead and underground), and cellular towers owned or leased by 
telecommunications service providers. 

21.2 Regulatory Framework 

21.2.1 Federal 

Reclamation Act 
The 1902 Reclamation Act authorized the Federal government to finance and 
build water supply projects. The act set up the Reclamation Fund to finance 
single-purpose irrigation projects in the western United States. Since that time, 
water supply projects and the financing needed to construct and maintain 
infrastructure have grown substantially. The act has been amended several 
times, most recently in 1982 with the passage of the Reclamation Reform Act. 

Safe Drinking Water Act 
The Safe Drinking Water Act (SDWA) was passed to protect public health by 
regulating the nation’s drinking water supply. The law requires many actions to 
protect drinking water and its sources: rivers, lakes, reservoirs, springs, and 
groundwater wells. Originally, the SDWA focused on water treatment as the 
primary means to provide safe drinking water at the tap. In 1996, amendments 
to the SDWA expanded the act to include source water protections. 

The U.S. Environmental Protection Agency (EPA) is responsible for 
administering the act. EPA establishes National Primary Drinking Water 
Regulations for contaminants that may cause adverse public health effects. 
These regulations set maximum contaminant levels and nonenforceable health 
goals (called Maximum Contaminant Level Goals) for recognized 
contaminants. 

The SDWA does not regulate private wells that serve fewer than 25 people. 
However, the act does apply to all public water systems. A public water system 
is a system that provides water for public consumption that regularly serves at 
least 25 people or has at least 15 service connections. This includes facilities 
such as resorts and marinas. 

Clean Water Act 
The objective of the Clean Water Act is to restore and maintain the chemical, 
physical, and biological integrity of the nation’s waters by preventing point and 
nonpoint pollution sources, providing assistance to publicly owned treatment 
works for the improvement of wastewater treatment, and maintaining the 
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integrity of wetlands. The act regulates discharges of pollutants into the waters 
of the United States. EPA is responsible for administering waste discharge 
permits under the National Pollutant Discharge Elimination System. M&I 
wastewater facilities that discharge effluent into surface waters are required to 
obtain National Pollutant Discharge Elimination System permits. Large and 
medium storm sewer systems also require a National Pollutant Discharge 
Elimination System permit. The stormwater permits often require 
implementation of a pollution prevention plan to prevent contaminants from 
reaching surface waters. 

Resource Conservation and Recovery Act 
The Resource Conservation and Recovery Act (RCRA) is designed to provide 
“cradle to grave” control of hazardous waste by imposing management 
requirements on generators and transporters of hazardous wastes and on owners 
and operators of treatment, storage, and disposal facilities. The RCRA also 
applies to the management of nonhazardous solid waste through the municipal 
solid waste landfill. EPA is responsible for administering the RCRA. 

Shasta-Trinity National Forest Land and Resource Management Plan 
The STNF Land and Resource Management Plan (LRMP) identifies goals, 
standards, and guidelines related to utilities and service systems in the STNF. 
The following public services goals, standards, and guidelines related to the 
project area were excerpted from the LRMP (USFS 1995). 

Facilities Goals 
• Provide and maintain those administrative facilities that effectively and 

safely serve the public and USFS workforce. 

Facilities Standards and Guidelines 
• Manage, construct, and maintain buildings and administrative sites to 

meet applicable codes and to provide the necessary facilities to support 
resource management. 

Lands Goals 
• Provide for continued use and new development of hydroelectric 

facilities. 

Lands, Special Uses Standards and Guidelines 
• Do not approve special use applications if such use can reasonably be 

accommodated on private land. 

• Bury new telephone lines and new or reconstructed power distribution 
lines less than 35 kV, unless: 

– Visual quality objectives (VQO) can be met without burying, 

– Geologic conditions make burying infeasible, and 
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– Burying will produce greater long-term site disturbance. 

Whiskeytown-Shasta-Trinity National Recreation Area Management Plan 
• Road construction will be restricted to that which is compatible with 

the purpose of the NRA and to provide essential private land access. 

• Road closures will be implemented as opportunities arise to decrease 
road density and associated wildlife disturbance. 

• No additional roads will be constructed for timber harvest. 

• Any timber harvest must be consistent with NRA goals and objectives. 

• All developments and long-term activities in the NRA will be designed 
with the intent of meeting VQOs. Those objectives include areas 
designated as retention, partial retention, and modification. 

• Management activities that can be seen from within developed 
recreation sites will meet a VQO of retention in the foreground and 
partial retention in the middle ground. 

• Best management practices and soil quality standards apply to all 
management activities. 

• Riparian reserve standards and guidelines apply to all management 
activities within riparian reserves. 

U.S. Bureau of Land Management Resource Management Plans 
The U.S. Department of the Interior, Bureau of Land Management (BLM) 
manages a number of public lands adjacent to the Sacramento River corridor 
downstream from Shasta Dam. The study area falls under two BLM districts 
(Northern California and Central California) and the resource management 
plans (RMP) of three BLM field offices: Redding, Ukiah, and Mother Lode 
(BLM 2006). The purpose of BLM’s RMPs is to provide overall direction for 
managing and allocating public resources in each planning area. The RMP for 
the Redding field office designates utility corridors as all existing or occupied 
corridors delineated in BLM’s Western Regional Corridor Study of 1986, with 
the exception of several avoidance areas that include portions of the Sacramento 
River Management Area. The RMP also states that no additional utility 
corridors will be permitted in the Sacramento River Management Area, except 
for a 2-acre aerial communications site on Inks Ridge (BLM 1993). 

21.2.2 State 

California Water Plan 
The California Water Plan provides a framework for water supply planning for 
the state. It identifies and evaluates existing and proposed statewide demand, 
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water supply programs, and projects to address the state’s water supply needs. 
DWR is responsible for the preparation of the California Water Plan and the 
management of the state’s surface water and groundwater resources (DWR 
2009). DWR also oversees California’s SWP and the regulation and protection 
of dams, assists local agencies in preparing urban water management plans, and 
reviews the plans to ensure compliance with the Urban Water Management Act. 

The State Water Resources Control Board (State Water Board) has broad 
authority over water rights and regulations for the state. The State Water Board 
and its nine regional water quality control boards administer water rights and 
enforce pollution control standards throughout the state. The State Water Board 
is responsible for granting water rights through an appropriation process 
following public hearings and requisite environmental review by applicants and 
responsible agencies. In granting water rights permits, the State Water Board 
must consider all beneficial uses, including water for downstream human and 
environmental needs. 

Water suppliers must obtain a permit from the California Department of Public 
Health, Office of Drinking Water, for a community water system, defined as a 
“public water system that serves at least 15 service connections used by year-
round residents or regularly serves at least 25 year-round residents of the area 
served by the system” (42 Code of Federal Regulations Section 300f). 

Water Quality Control Plan for the Sacramento and San Joaquin River 
Basins 
The Water Quality Control Plan for the Sacramento and San Joaquin River 
Basins (Basin Plan) provides guidance for wastewater and stormwater facilities 
and development that could affect water quality in the basins. Basin Plan 
objectives are incorporated into county and city general plans, zoning 
ordinances, building codes, and subdivision ordinances. The Central Valley 
Regional Water Quality Control Board is responsible for issuing and enforcing 
waste discharge requirements, including discharge prohibitions and user reuse 
requirements for wastewater reclamation projects. 

Nonhazardous Solid Waste Disposal Standards 
Title 14, Chapter 3, of the California Code of Regulations provides minimum 
standards for solid waste handling and disposal in California and pertains to 
nonhazardous solid waste management. The California Department of 
Resources Recycling and Recovery is a new department in the California 
Natural Resources Agency that administers the programs formerly managed by 
the California Integrated Waste Management Board, including the regulation of 
nonhazardous solid waste facilities in the state. 

Hazardous Waste Control Act 
The California Hazardous Waste Control Act governs hazardous waste 
management and cleanup in California (Health and Safety Code, Chapters 6.5–
6.98). The act mirrors the RCRA and imposes a “cradle to grave” regulatory 
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system for handling hazardous waste in a manner that protects human health 
and the environment. County Environmental Health Departments and California 
Environmental Protection Agency Certified Unified Program Agencies assume 
responsibility for enforcing local hazardous waste reporting requirements. Sites 
that store, handle, or transport specified quantities of hazardous materials are 
inspected annually. The California Department of Toxic Substances Control, 
part of the California Environmental Protection Agency, regulates the 
generation, transportation, treatment, storage, and disposal of hazardous waste 
under the RCRA and the California Hazardous Waste Control Act. 

California Public Utilities Code 
The California Public Utilities Code has broad regulatory authority over public 
utilities in California, which include electrical utilities, mutual water companies, 
private energy producers, telephone corporations, and railroad corporations. The 
California Public Utilities Commission is the government body that administers 
the California Public Utilities Code. The California Public Utilities Commission 
issued General Order 95 to provide safety standards for construction of power 
transmission facilities. Furthermore, the California Public Utilities Commission 
issued General Order 131-D to provide rules related to the planning and 
construction of electrical generation and transmission/power/distribution line 
facilities. 

21.2.3 Regional and Local 

City and County General Plans 
The general plans for the counties and cities in the primary and extended study 
areas contain policies regarding utilities and services systems. Water supply, 
wastewater treatment, solid waste disposal, and utilities are subjects covered in 
the general plans and are considered essential public services required by all 
types and densities of development. 

21.3 Environmental Consequences and Mitigation Measures 

21.3.1 Methods and Assumptions 
Evaluation of potential utility and services system impacts was based on a 
review of planning documents pertaining to the primary and extended study 
areas, including the STNF LRMP, California Department of Toxic Substances 
Control databases, and the general plans for the Cities of Redding and Red 
Bluff, the City of Shasta Lake, and Shasta and Tehama counties. The analysis 
also uses an inventory of utilities and service system infrastructure in the 
primary study area as it relates to the SLWRI. 

Effects on water supply in the Shasta Lake and vicinity portion of the primary 
study area were evaluated based on construction and operational activities that 
would result from project implementation. It was generally assumed that 
construction activities associated with modifying Shasta Dam could result in 
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short-term effects on the delivery of local water supplies if the surface elevation 
of the reservoir were lowered to accommodate construction. A long-term effect 
would result if project operation would create a substantial disruption or 
reduction in the distribution or quantity of water supply. 

Impacts on utilities and service systems were evaluated based on the duration 
and extent to which such services would be affected, as well as the ability of the 
service provider to continue to provide a level of service that could meet the 
needs of the public. The evaluation compares the duration of the effect with the 
service provided, taking into account the ability of the provider to maintain 
necessary services through alternative means. 

Due to the higher cost and increased environmental impacts associated with 
relocating the utility lines to new rights-of-way, it is assumed that the 
transmission lines will generally remain along their current alignments. The 
installation of temporary lines would be required for some facility relocations to 
maintain operation of the lines during construction. 

21.3.2 Criteria for Determining Significance of Effects 
An environmental document prepared to comply with NEPA must consider the 
context and intensity of the environmental effects that would be caused by, or 
result from, the proposed action. Under NEPA, the significance of an effect is 
used solely to determine whether an EIS must be prepared. An environmental 
document prepared to comply with CEQA must identify the potentially 
significant environmental effects of a proposed project. A “[s]ignificant effect 
on the environment” means a substantial, or potentially substantial, adverse 
change in any of the physical conditions within the area affected by the project 
(State CEQA Guidelines, Section 15382). CEQA also requires that the 
environmental document propose feasible measures to avoid or substantially 
reduce significant environmental effects (State CEQA Guidelines, Section 
15126.4(a)). 

The following significance criteria were developed based on guidance provided 
by State CEQA Guidelines and consider the context and intensity of the 
environmental effects as required under NEPA. Impacts of an alternative related 
to utilities and service systems would be significant if project implementation 
would do any of the following: 

• Not comply with published local, State, or Federal statutes, regulations, 
or standards relating to solid waste 

• Exceed permitted landfill capacity with waste generated by the project 

• Degrade the level of service of a public utility or services system 

• Require relocating utility infrastructure 
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• Exceed wastewater treatment requirements of the applicable regional 
water quality control board 

• Exceed water supplies available to service the project from existing 
entitlements and resources, such that new or expanded entitlements 
would be needed 

• Disrupt utilities service to create a public health hazard or extended 
service disruption 

• Require substantial improvements to the infrastructure or level of 
staffing of a utility or services system to maintain its existing level of 
service 

• Require or result in the construction of new water treatment, 
wastewater treatment, or stormwater drainage facilities, or the 
expansion of such existing facilities, the construction of which could 
cause significant environmental effects 

21.3.3 Topics Eliminated from Further Consideration 
The action alternatives would increase availability of water supply for water 
users on the Sacramento River and Delta. Increased water supplies might 
increase demand for new or expanded WWTPs that discharge to the Sacramento 
River or Delta. The State Water Board has review, approval, and permitting 
authority over operation of new or expanded WWTPs, and the environmental 
effects of approving WWTPs must be evaluated under CEQA. If approved, 
WWTPs must operate within the limits established in the waste discharge 
requirements issued by the State Water Board. Although increased water 
supplies might increase demand for new or expanded WWTPs that discharge to 
the Sacramento River or Delta, it is speculative to assume that the State Water 
Board would approve new or expanded WWTPs. Therefore, increased 
discharge of treated wastewater into the Sacramento River or Delta that is not 
currently authorized as a result of this project (and that has not already been 
evaluated under CEQA) is not reasonably foreseeable and is eliminated from 
further consideration. 

21.3.4 Direct and Indirect Effects 
Utilities and service system impacts in the primary study area – Shasta Lake and 
vicinity and upper Sacramento River (Shasta Dam to Red Bluff) – caused by 
project construction and operation are described below. Only minimal, if any, 
project-related impacts on utilities and service systems are expected to occur 
downstream from the Red Bluff Pumping Plant or in the remainder of the 
extended study area. 

No-Action Alternative 
Shasta Lake and Vicinity, Upper Sacramento River (Shasta Dam to Red 
Bluff), Lower Sacramento and Delta, and CVP/SWP Service Areas   The 
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impact discussion for the No-Action Alternative addresses all of both the 
primary and extended study areas together, because this alternative would not 
affect utilities in either the primary or extended study area. 

Impact Util-1 (No-Action): Damage to or Disruption of Public Utility and 
Service Systems Infrastructure   Under the No-Action Alternative, no new 
facilities would be constructed and no existing facilities would be altered, 
expanded, or demolished. Therefore, no damage to public utilities infrastructure 
or temporary disruption of services in the vicinity of Shasta Lake would occur 
from implementing the No-Action Alternative. No impact would occur. 
Mitigation is not required for the No-Action Alternative. 

Impact Util-2 (No-Action): Utility Infrastructure Relocation or Modification   
Under the No-Action Alternative, no new facilities would be constructed and no 
existing facilities would be altered, expanded, or demolished. Therefore, 
relocation or modification of existing utilities infrastructure in the vicinity of 
Shasta Lake would not occur from implementing the No-Action Alternative. No 
impact would occur. Mitigation is not required for the No-Action Alternative. 

Impact Util-3 (No-Action): Short-Term Increase in Solid Waste Generation   
Under the No-Action Alternative, no new facilities would be constructed and no 
existing facilities would be altered, expanded, or demolished. Therefore, no 
solid waste would be generated as a result of implementing the No-Action 
Alternative. No impact would occur. Mitigation is not required for the No-
Action Alternative. 

Impact Util-4 (No-Action): Increases in Solid Waste Generation from Increased 
Recreational Opportunities   Under the No-Action Alternative, no new facilities 
would be constructed and no existing facilities would be altered, expanded, or 
demolished. Therefore, no solid waste associated with increased recreational 
opportunities would be generated as a result of implementing the No-Action 
Alternative. No impact would occur. Mitigation is not required for the No-
Action Alternative. 

Impact Util-5 (No-Action): Increased Demand for Water Treatment and 
Distribution Facilities Resulting from Increases in Water Supply   Under the 
No-Action Alternative, no new facilities would be constructed and no existing 
facilities would be altered, expanded, or demolished. Therefore, increased 
demand for water treatment and distribution facilities related to increases in 
water supply would not occur from implementing the No-Action Alternative. 
No impact would occur. Mitigation is not required for the No-Action 
Alternative. 

CP1 – 6.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
Utilities and service systems impacts would occur primarily in the Shasta Lake 
and vicinity portion of the primary study area. The majority of impacts 
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identified would be short-term impacts resulting from the abandonment and 
relocation of utilities and service systems. Individual utilities or service systems 
are discussed where project detail is available. However, stormwater, 
wastewater, solid waste management, and water supply systems are also 
referred to as service systems when a general reference to all of the systems 
would be appropriate; and electrical service and infrastructure, natural gas 
service and infrastructure, and telecommunications service and infrastructure 
are referred to as utilities when a general reference to all of the utilities would 
be appropriate. 

Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff)   The impact discussion for CP1 addresses the Shasta Lake and 
vicinity and upper Sacramento River portions of the primary study area 
together, because impacts from construction activities would affect both areas. 

Impact Util-1 (CP1): Damage to or Disruption of Public Utility and Service 
Systems Infrastructure   Project construction activities could damage public 
utility and service systems infrastructure, which could result in short-term 
disruptions of service. Construction activities would occur in areas proposed for 
utilities or service systems abandonment and relocation. Project implementation 
could require disruption of public utilities or service systems to accommodate 
construction activity. This impact would be potentially significant. 

The quantity of utility and service systems infrastructure relocation varies for 
the developed areas in the general vicinity of Shasta Lake. The bulk of the work 
would be done along the shores of the Sacramento Arm, the most developed 
portion of Shasta Lake. Utility abandonment and relocation would take 
approximately 4.5 years. Some service systems construction would occur in the 
upper Sacramento River portion of the primary study area, primarily at the 
Shasta Dam compound. Disruptions of utilities service in the upper Sacramento 
River area could result from project implementation and are discussed below. 

Project construction activities associated with abandonment and relocation of 
utilities and service systems infrastructure could damage existing public utility 
lines. Excavation activities, vegetation clearing, and heavy equipment 
operations could accidentally damage utility lines or service system 
pipes/ditches, which could result in a disruption of public utilities or service 
systems. 

Reclamation inventoried utilities and service systems on lands surrounding 
Shasta Lake that could be inundated by an increased reservoir elevation. Based 
on Reclamation’s inventory, a 6.5-foot raise in the level of Shasta Lake would 
require abandonment and relocation of approximately 31,000 feet (5.8 miles) of 
power lines and 33,000 feet (6.2 miles) of telecommunications lines. Power and 
telecommunications facilities that could be inundated and that would require 
relocation include transmission towers, power poles, underground power and 
telecommunications lines, above-ground power and telecommunications lines, 
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and cable lines. Approximately 20 percent of the power transmission facilities 
that could be inundated would consist of high-voltage power lines; the 
remaining 80 percent would consist of low-voltage power lines. Numerous 
individual on-site wastewater systems and stormwater systems (primarily 
adjacent to roads) would be relocated to areas that would not be affected under 
CP1 (Figure 21-2). The Utilities and Miscellaneous Minor Infrastructure 
Technical Memorandum shows detailed maps of the utilities in the ancillary 
areas that would need to be demolished or relocated (Reclamation 2007). 

Disruptions in services resulting from damage to utility lines would likely be 
localized because the majority of power and telecommunication lines that would 
require relocation serve the local population around Shasta Lake. Reclamation 
or project contractors would likely repair potential infrastructure damage 
immediately after discovery of the damage. Therefore, disruptions of public 
utilities in the Shasta Lake and vicinity portion of the primary study area would 
not continue for extended periods of time. However, periodic service 
disruptions could occur throughout the 4.5-year construction period for CP1, 
which could inconvenience the local population. 

Project construction activities associated with raising Shasta Dam could damage 
existing public utilities infrastructure and result in disruptions of public utilities 
service in the primary study area. Activities that could damage public utilities at 
the dam and result in disruptions of service include drilling activities, heavy 
equipment operations, and other worksite accidents. As explained above, 
infrastructure damage would be repaired immediately. If hydropower generation 
is interrupted at Shasta Dam, repair time could be extended and there would be 
prolonged impacts on the upper Sacramento River portion of the primary study 
area. 

Public utilities or service systems could be disrupted during construction 
activities that require a temporary shut-off for safety or mechanical purposes. 
This effect would be most likely to occur in the Shasta Lake and vicinity portion 
of the primary study area because of the amount of project construction in that 
area relating to local utilities and service systems relocation activities. Public 
utilities and service systems would be relocated such that they would be 
functional by project completion. Occasional disruptions of public utilities 
could also occur in the upper Sacramento River area because of construction 
activities at Shasta Dam that require temporary power outages. Construction 
activities in the immediate vicinity of the Shasta Dam compound could 
occasionally affect the treatment and delivery of water to the City of Shasta 
Lake. This impact would be short term and would continue intermittently until 
project construction activities were completed. Construction would take 
approximately 4.5 years. 

To minimize potential disruption of service and damage to the utilities and 
service systems infrastructure, project contractors would follow local, State, and 
Federal regulations pertaining to utilities and service systems location and 
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construction. However, the magnitude of the project and number of utilities and 
service systems requiring relocation make it likely that utilities or service 
systems could be damaged or services disrupted. Therefore, this impact would 
be potentially significant. Mitigation for this impact is proposed in Section 
21.3.5. 

Impact Util-2 (CP1): Utility Infrastructure Relocation or Modification   Project 
implementation would require relocation or modification of utilities 
infrastructure, which could result in localized impacts on vegetation, land use, 
transportation, wildlife, noise, air quality, water quality, and utilities service. 
This impact would be potentially significant. 

In general, short-term impacts that could result from relocation of utilities 
infrastructure would be localized (Shasta Lake and vicinity) and could include 
disruptions caused by noise, traffic, and dust associated with construction 
activities. Relocation of utilities infrastructure could result in localized long-
term impacts related to visual quality, land use, vegetation, transportation, water 
quality, air quality, noise, and wildlife in the Shasta Lake and vicinity portion of 
the primary study area; these impacts are discussed in separate EIS chapters. 
Some utilities infrastructure would also be modified in the upper Sacramento 
River portion of the primary study area, particularly in the general vicinity of 
the Shasta Dam compound. 

As discussed in Impact Util-1 (CP1), project construction and operation would 
result in relocation and/or modification of utilities infrastructure at Shasta Dam 
and in communities in the Shasta Lake and vicinity portion of the primary study 
area (Figures 21-1 and 21-2). The infrastructure components include water and 
wastewater service and electrical infrastructure, telephone lines, and cable lines. 
Proposed infrastructure relocation was based on (1) whether utilities 
components would be inundated by an increased lake elevation and (2) whether 
the inundation would warrant relocation or permanent abandonment. 

The largest potentially affected residential developments near Shasta Lake are 
in the Lakeshore and Sugarloaf areas. Recreational facilities (e.g., campgrounds 
and marinas) would also change substantially. The quantity of services and 
utilities infrastructure reconstruction would vary around Shasta Lake with an 
emphasis on the Sacramento, McCloud, and Pit arms as well as the Main Body. 
Abandonment and relocation of utilities infrastructure would take 4.5 years. The 
Utilities and Miscellaneous Minor Infrastructure Technical Memorandum 
shows detailed maps of the utilities in the ancillary areas that would need to be 
demolished or relocated (Reclamation 2007). 

Consistent with Shasta County Development Standards, septic systems within 
200 feet of the new full pool waterline or 100 feet downslope of the new full 
pool waterline would be demolished. Wastewater pipes, septic tanks, vaults/pits, 
and leachfields would be abandoned in place, and restroom buildings and 
contents would be removed and taken to an approved landfill. Relocation of 
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septic systems in the project area would be done in one of two ways: (1) 
construct new septic systems on the property of the affected home or facility, 
where feasible; or (2) define a possible localized WWTP alternative for homes 
that do not meet Shasta County requirements for septic system separation from 
the lake. The general WWTP would include a pressurized sewer collection 
system to transport wastewater flows to several centralized package WWTPs. 
Localized WWTPs would likely be constructed to serve the areas of Salt Creek, 
Sugarloaf/Tsasdi Resort, Lakeshore (possibly several plants), Antlers 
Campground, Campbell Creek Cove, Bridge Bay Marina, Silverthorn Resort, 
and Jones Valley. 

WWTP operation can result in undesirable environmental effects. For example, 
discharge of treated wastewater could affect the water quality of Shasta Lake, 
pump stations could generate unwanted noise, and the treatment process could 
generate undesirable odors. The environmental impacts of constructing and 
operating wastewater treatment facilities are evaluated in the pertinent technical 
chapters of the EIS. 

Power lines and telecommunications lines usually follow parallel alignment and 
typically use the same power pole. Some of the utility lines serving individual 
houses, businesses, government facilities, and cabins are routed underground. 
All transmission towers, power poles, underground power lines, and 
telecommunications lines that would be inundated under CP1 would need to be 
removed and relocated. 

Low-voltage power lines, telecommunications lines, or power poles located 
within 50 feet of the CP1 maximum lake elevation would be considered 
threatened by inundation, and high-voltage power lines and towers located 
within 100 feet would be considered inundated. Relocation of utilities 
infrastructure would be consistent with applicable local, State, and Federal 
requirements. 

CP1 would inundate 31,000 feet (approximately 5.8 miles) of power lines and 
33,000 feet (about 6.2 miles) of telecommunications lines near Shasta Lake. All 
associated transmission towers, power poles, underground power lines, 
telecommunications lines, and cable lines that would be inundated under CP1 
would need to be removed and relocated. 

Relocation of infrastructure would include vegetation removal, which would 
result in project impacts. Clearing of vegetation would be required to provide 
space for utilities structures and to create a safety buffer. Reclamation would 
clear the appropriate space for utilities infrastructure as provided by local, State, 
and Federal regulations. Additional space could be cleared to provide the 
highest level of safety for project operation and maintenance. In addition, 
Reclamation would apply the National Electric Safety Code, a voluntary safety 
code followed by the utilities industry, to ensure that relocated infrastructure 
would operate as safely or safer than existing utilities. Widths of vegetation 
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clearance would range from 40 to 75 feet. Cleared areas could be wider, 
depending on site-specific conditions, such as on steep slopes or when tall trees 
are nearby. 

Impacts resulting from vegetation clearing associated with relocation of utilities 
infrastructure would be minimized where possible. When possible, Reclamation 
would locate utility corridors in sites that are not heavily forested to minimize 
vegetation clearing. Where heavily forested areas cannot be avoided for 
relocation of utilities infrastructure, Reclamation would coordinate vegetation 
removal with USFS and other landowners/managers to minimize impacts. 
Reclamation will consider co-locating and undergrounding relocated utility 
lines to the extent practicable. 

Relocation of utilities infrastructure would require additional roads for 
construction and maintenance of the new facilities. Roads would be constructed 
in the rights-of-way of the cleared utility lines and would be constructed 
according to the appropriate jurisdiction’s standards (i.e., USFS or Shasta 
County). New roads serving relocated utilities infrastructure would be located 
and designed to prevent erosion and avoid geologic hazards. 

As discussed in Chapter 20, “Transportation and Traffic,” some work in the 
road relocation areas could require a road closure with detours, lane closures, or 
a combination of both. Road closures would temporarily impede access to local 
connector roads and recreational land uses, affecting residents, local 
recreational and nonrecreational businesses, and visitors to Shasta Lake. 

To minimize potential impacts resulting from relocation of utilities 
infrastructure, Reclamation and project contractors would follow local, State, 
and Federal regulations pertaining to installation of utilities infrastructure, the 
STNF LRMP standards and guidelines, and the Shasta County General Plan 
and zoning guidance. Before vacating a street or public service easement, the 
Shasta County Board of Supervisors must consider applicable consistency with 
the general plan. Shasta County Streets and Highways Code Section 8313 and 
California Public Utilities Code Section 12808.5 require cities and counties 
approving electrical transmission and distribution lines of municipal utilities 
districts to make a finding concerning the consistency of the lines with the 
general plan. 

Reclamation is committed to funding the demolition and relocation of existing 
infrastructure and construction of replacement infrastructure, including 
localized WWTPs that might replace some individual septic systems. 
Reclamation is also committed to facilitating establishment of community 
services districts and transferring plant ownership to the districts, which would 
be responsible for long-term operation and management. 

Project implementation would result in relocation or modification of utilities 
infrastructure. The extent of relocation of utilities infrastructure and/or 
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modification that would be necessary could result in short-term impacts on 
noise, traffic, and utilities services; and project implementation could result in 
long-term impacts on land use, wildlife, water quality, and soils. Therefore, this 
impact would be potentially significant. Mitigation for this impact is proposed 
in Section 21.3.5. 

Impact Util-3 (CP1): Short-Term Increase in Solid Waste Generation   Project 
implementation would result in a short-term increase of solid waste generation 
during construction activities. The project would not generate construction 
waste materials that would exceed the capacity of local landfills. This impact 
would be less than significant. 

Demolition and construction activities would generate waste materials, 
including concrete, metal, and other materials from the dam renovation; 
structural metal, concrete, and wood from demolished bridges and buildings; 
concrete and asphalt from relocated boat launch facilities; unusable recreation 
equipment from relocated campgrounds and picnic areas; cables, pumps, wiring, 
and power towers from utility relocations; and scrap material generated as a 
byproduct of construction. Demolition and construction waste for CP1 would 
total about 176,627 cubic yards. Reclamation’s contractors would take measures 
to recycle or reuse demolished materials, such as steel or copper wire, where 
practical. Therefore, some of the demolition and construction waste would be 
brought to nearby recycling facilities. Hazardous materials (e.g., asbestos, if 
found) would be brought to an approved hazardous waste landfill for disposal. 
Much of the underground utilities and service systems proposed for 
abandonment would be abandoned in place and would not be removed to a 
landfill or recycling facility. 

Table 21-1 provides a summary of project-generated solid waste for the action 
alternatives. 
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Table 21-1. Waste Generated by Project Construction 

Feature 

Estimated Volume (cubic yards) 

CP1 CP2 
CP3, 

CP4, CP4A, 
CP5 

Vehicle bridge replacements 10,700 10,700 10,700 

Doney Creek UPRR bridge replacement 4,718 4,718 4,847 

Sacramento River UPRR second crossing 15,558 15,558 15,558 

Pit River Bridge piers 3 and 4 protection 0 0 0 

Railroad realignment 2,420 2,420 2,420 

Major road relocations 10,980 20,659 23,516 

Reservoir area utilities (removals/relocations) 1,364 3,251 4,847 

Reservoir area recreation (removals/relocations) 99,240 102,076 132,624 

Main dam 2,263 1,553 1,553 

Outlet works 388 388 388 

Spillway 18,305 16,590 12,765 

Temperature control device modification 20 20 20 

Powerplant and penstocks 0 0 0 

Right wing dam 531 511 511 

Left wing dam 8,630 8,630 8,630 

Visitor Center replacement 1,510 1,510 1,510 

Reservoir area dikes 0 0 0 

Pit 7 modifications 0 0 0 

Total 176,627 188,584 219,889 
 

Key: 
CP = Comprehensive Plan  
UPRR = Union Pacific Railroad 

Two landfills are currently operational in Shasta County: the West Central 
Landfill and the Anderson Landfill. The West Central Landfill, in the city of 
Redding, is the closest facility to Shasta Dam and would likely receive the 
majority of solid waste generated during construction. This landfill has 
sufficient permitted capacity to accommodate solid waste disposal needs during 
construction of the project. CP1 would generate roughly 176,627 cubic yards of 
solid waste; the West Central Landfill has a remaining capacity of 
approximately 5 million cubic yards, and the Anderson Landfill has a remaining 
capacity of approximately 11 million cubic yards. Recycling of demolition and 
construction waste materials would further reduce the volume of waste disposed 
at landfills. 

Three commercial hazardous waste landfills operate in Southern California. 
Utilities poles, materials containing asbestos or lead-based paints, and 
transformers containing polychlorinated biphenyls would be sent to one of these 
landfills or to another EPA-permitted hazardous waste facility. 
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Solid waste generation by the project would be a short-term impact. 
Furthermore, accepting the project waste would not impair solid waste facilities 
that would serve the project. Therefore, this impact would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Util-4 (CP1): Increases in Solid Waste Generation from Increased 
Recreational Opportunities   Project implementation could result in more 
recreationists in and around Shasta Lake, on streams near Shasta Lake, and 
along the upper Sacramento River, which could cause incremental increases in 
the amount of solid waste generated. However, multiple landfills are located 
throughout the region with adequate capacity for disposal of solid waste 
generated from implementation of the project. Therefore, this impact would be 
less than significant. 

Implementation of the project could increase and enhance recreational 
opportunities in and around Shasta Lake, on streams near Shasta Lake, and 
along the upper Sacramento River. Additional recreationists could 
incrementally increase the amount of solid waste generated. Multiple landfills, 
including the West Central Landfill, the Anderson Landfill, and the Tehama 
County/Red Bluff Landfill, are located in the project region and have a 
substantial amount of available capacity. Private transfer stations are located 
throughout the region as well. These multiple facilities have adequate capacity 
for disposal of solid waste generated by implementation of the project (CIWMB 
2008). Therefore, this impact would be less than significant. Mitigation for this 
impact is not needed, and thus not proposed. 

Impact Util-5 (CP1): Increased Demand for Water Treatment and Distribution 
Facilities Resulting from Increases in Water Supply   It is reasonable to assume 
that the increased water supply expected under this alternative would increase 
demand for construction and operation of water treatment and distribution 
facilities within the CVP service area. No information is currently available 
about future water facilities that might be built in response to the expected 
increase in water supply. Therefore, it is not possible to evaluate the 
environmental effects of building and operating such facilities. Such an 
evaluation would be too speculative for meaningful consideration and, 
therefore, is not provided in this document. Mitigation for this impact is not 
needed, and thus not proposed. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Impact Util-6 (CP1): Damage to or Disruption of Public Utility and Service 
Systems Infrastructure   Construction would not occur outside of the primary 
study area; therefore, there would be no temporary disruption of utilities during 
construction in the extended study area. No impact would occur. Mitigation for 
this impact is not needed, and thus not proposed. 

Impact Util-7 (CP1): Utility Infrastructure Relocation or Modification   
Construction would not occur outside of the primary study area; therefore, there 
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would be no relocation or modification of utilities infrastructure in the extended 
study area. No impact would occur. Mitigation for this impact is not needed, 
and thus not proposed. 

Impact Util-8 (CP1): Short-Term Increase in Solid Waste Generation   
Construction would not occur outside of the primary study area; therefore, there 
would be no increases in solid waste generation from construction activities in 
the extended study area. No impact would occur. Mitigation for this impact is 
not needed, and thus not proposed. 

Impact Util-9 (CP1): Increases in Solid Waste Generation from Increased 
Recreational Opportunities   Increased recreational opportunities resulting from 
project implementation would not occur outside of the primary study area; 
therefore, there would be no increases in solid waste generation from increased 
recreational opportunities in the extended study area. No impact would occur. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Util-10 (CP1): Increased Demand for Water Treatment and Distribution 
Facilities Resulting from Increases in Water Supply   It is reasonable to assume 
that the increased water supply expected under this alternative would increase 
demand for construction and operation of water treatment and distribution 
facilities within the extended study area. No information is currently available 
about future water facilities that might be built in response to the expected 
increase in water supply. Therefore, it is not possible to evaluate the 
environmental effects of building and operating such facilities. Such an 
evaluation would be too speculative for meaningful consideration and, 
therefore, is not provided in this document. Mitigation for this impact is not 
needed, and thus not proposed. 

CP2 – 12.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff)   The impact discussion for CP2 addresses the Shasta Lake and 
vicinity and upper Sacramento River portions of the primary study area 
together, because impacts from construction activities would affect both areas. 

Impact Util-1 (CP2): Damage to or Disruption of Public Utility and Service 
Systems Infrastructure   Project implementation could damage public utilities 
and service systems infrastructure, which could result in short-term disruptions 
of service. The potential exists for construction activities to damage or interfere 
with utilities and service systems infrastructure, and thus service, during 
construction operations. Construction activities would occur in areas proposed 
for abandonment of utilities or service systems, and implementation of 
relocation projects could require disruption of public utilities or services to 
accommodate construction activity. This impact would be potentially 
significant. 
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This impact would be similar to Impact Util-1 (CP1). An increase in the height 
of the dam could result in a larger area of inundation and additional 
infrastructure and service systems construction activities. Construction activities 
for CP2 would take longer than for CP1 and would extend the duration of 
impacts resulting from CP2. CP2 would require the relocation of approximately 
5,000 more feet of power lines and about 3,000 more feet of 
telecommunications lines, and would take approximately 6 more months than 
CP1. Additional service systems would need to be demolished and/or relocated 
for CP2. 

Project implementation could damage public utilities and service systems 
infrastructure, or result in short-term disruption of utilities and service systems 
service. Therefore, this impact would be potentially significant. Mitigation for 
this impact is proposed in Section 21.3.5. 

Impact Util-2 (CP2): Utility Infrastructure Relocation or Modification   Project 
implementation would require relocation or modification of utilities 
infrastructure, which could result in localized impacts on vegetation, land use, 
transportation, wildlife, noise, water quality, and utility service. This impact 
would be potentially significant. 

This impact would be similar to Impact Util-2 (CP1). An increase in the height 
of the dam could result in a larger area of inundation, which would result in 
additional relocation or modification of utilities infrastructure compared to 
Impact Util-1 (CP1). Construction activities for CP2 would take longer than for 
CP1 and would extend the duration of impacts resulting from CP2. CP2 would 
require the relocation of approximately 5,000 more feet of power lines and 
associated transmission facilities and relocation of about 3,000 more feet of 
telecommunications lines and associated facilities, and would take 
approximately 6 more months than CP1. Additional vegetation clearing would 
also be required to accommodate relocation of infrastructure. 

Project implementation could result in localized impacts on vegetation, land 
use, transportation, wildlife, noise, water quality, and utilities service. 
Therefore, this impact would be potentially significant. Mitigation for this 
impact is proposed in Section 21.3.5. 

Impact Util-3 (CP2): Short-Term Increase in Solid Waste Generation   Project 
implementation would result in a short-term increase of solid waste generation 
during construction activities. The project would not generate construction 
waste materials that would exceed the capacity of local landfills. This impact 
would be less than significant. 

This impact would be similar to Impact Util-3 (CP1). An increase in the height 
of the dam would result in a larger area of inundation, which could result in a 
greater potential for generation of construction waste materials compared to 
Impact Util-1 (CP1). CP2 would generate roughly 188,584 cubic yards of solid 
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waste (see Table 21-1). Similar to CP1, the anticipated increase in the amount 
of solid waste generated during construction of this alternative would still be 
sufficiently handled by the three local landfills and permitted hazardous waste 
landfills. Therefore, this impact would be less than significant. Mitigation for 
this impact is not needed, and thus not proposed. 

Impact Util-4 (CP2): Increases in Solid Waste Generation from Increased 
Recreational Opportunities   Project implementation could result in more 
recreationists around Shasta Lake, on streams near Shasta Lake, and along the 
upper Sacramento River, which could cause incremental increases in the 
amount of solid waste generated. However, multiple landfills are located 
throughout the region with adequate capacity for disposal of solid waste 
generated from implementation of the project. Therefore, this impact would be 
less than significant. 

This impact would be similar to Impact Util-4 (CP1). An increase in the height 
of the dam could result in a larger area of inundation, which could result in 
more recreationists and greater potential for generation of solid waste materials 
than with Impact Util-1 (CP1). The anticipated increase in the amount of 
construction waste generated during long-term operation of this alternative is 
expected to be sufficiently handled by the three local landfills, which have a 
substantial amount of available capacity. Therefore, this impact would be less 
than significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Util-5 (CP2): Increased Demand for Water Treatment and Distribution 
Facilities Resulting from Increases in Water Supply   Similar to CP1, it is 
reasonable to assume that the increased water supply expected under CP2 would 
increase demand for construction and operation of water treatment and 
distribution facilities. However, evaluation of the environmental effects of 
building and operating such facilities would be too speculative for meaningful 
consideration and, therefore, is not provided in this document. Mitigation for 
this impact is not needed, and thus not proposed. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Impact Util-6 (CP2): Damage to or Disruption of Public Utility and Service 
Systems Infrastructure   Construction would not occur outside of the primary 
study area; therefore, there would be no temporary disruption of utilities service 
during construction in the extended study area. No impact would occur. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Util-7 (CP2): Utility Infrastructure Relocation or Modification   
Construction would not occur outside of the primary study area; therefore, there 
would be no relocation or modification of utilities infrastructure in the extended 
study area. No impact would occur. Mitigation for this impact is not needed, 
and thus not proposed. 
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Impact Util-8 (CP2): Short-Term Increase in Solid Waste 
Generation   Construction would not occur outside of the primary study area; 
therefore, there would be no increases in solid waste generation from 
construction activities in the extended study area. No impact would occur. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Util-9 (CP2): Increases in Solid Waste Generation from Increased 
Recreational Opportunities   Increased recreational opportunities resulting from 
project implementation would occur only in the primary study area; therefore, 
there would be no increases in solid waste generation from increased 
recreational opportunities in the extended study area. No impact would occur. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Util-10 (CP2): Increased Demand for Water Treatment and Distribution 
Facilities Resulting from Increases in Water Supply   Similar to CP1, it is 
reasonable to assume that the increased water supply expected under CP2 would 
increase demand for construction and operation of water treatment and 
distribution facilities within the extended study area. However, evaluation of the 
environmental effects of building and operating such facilities would be too 
speculative for meaningful consideration and, therefore, is not provided in this 
document. Mitigation for this impact is not needed, and thus not proposed. 

CP3 – 18.5-Foot Dam Raise, Agricultural Water Supply and Anadromous 
Fish Survival 
Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff)   The impact discussion for CP3 addresses the Shasta Lake and 
vicinity and upper Sacramento River portions of the primary study area 
together, because impacts from construction activities would affect both areas. 

Impact Util-1 (CP3): Damage to or Disruption of Public Utility and Service 
Systems Infrastructure   Project implementation could damage public utilities 
and service systems infrastructure, which could result in short-term disruptions 
of service. The potential exists for construction activities to damage or interfere 
with utilities and service systems infrastructure, and thus service, during 
construction operations. Construction activities would occur in areas proposed 
for abandonment and relocation of utilities or service systems. Project 
implementation could require disruption of public utilities or services to 
accommodate construction activity. This impact would be potentially 
significant. 

This impact would be similar to Impact Util-1 (CP1). An increase in the height 
of the dam could result in a larger area of inundation and additional 
infrastructure and service systems construction activities. Construction activities 
for CP3 would take longer than for CP1 and would extend the duration of 
impacts resulting from CP3. CP3 would require the relocation of approximately 
8,000 more feet of power lines and about 6,000 more feet of 
telecommunications lines and would take approximately 6 more months than 
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CP1. Additional service systems would need to be demolished and/or relocated 
for CP3 to prevent inundation. 

Project implementation could damage public utility and service systems 
infrastructure, or result in short-term disruption of utility and service systems 
service. Therefore, this impact would be potentially significant. Mitigation for 
this impact is proposed in Section 21.3.5. 

Impact Util-2 (CP3): Utility Infrastructure Relocation or Modification   Project 
implementation would require relocation or modification of utility 
infrastructure, which could result in localized impacts on vegetation, land use, 
transportation, wildlife, noise, water quality, and utility service. This impact 
would be potentially significant. 

This impact would be similar to Impact Util-2 (CP1). An increase in the height 
of the dam could result in a larger area of inundation, which would result in 
additional relocation or modification of utility infrastructure compared to 
Impact Util-1 (CP1). Construction activities for CP3 would take longer than for 
CP1 and would extend the duration of impacts resulting from CP3. CP3 would 
require the relocation of approximately 8,000 more feet of power lines and 
associated transmission facilities and about 6,000 more feet of 
telecommunications lines and associated facilities; CP3 would take 
approximately 6 more months than CP1 to implement. Additional vegetation 
clearing would also be required to accommodate infrastructure relocation. 

Project implementation could result in localized impacts on vegetation, land 
use, transportation, wildlife, noise, water quality, and utility service. Therefore, 
this impact would be potentially significant. Mitigation for this impact is 
proposed in Section 21.3.5. 

Impact Util-3 (CP3): Short-Term Increase in Solid Waste Generation   Project 
implementation would result in a short-term increase of solid waste generation 
during construction activities. The project would not generate construction 
waste materials that would exceed the capacity of local landfills. This impact 
would be less than significant. 

This impact would be similar to Impact Util-3 (CP1). An increase in the height 
of the dam would result in a larger area of inundation, which could result in a 
greater potential for generation of construction waste materials compared to 
Impact Util-1 (CP1). CP3 would generate roughly 219,889 cubic yards of solid 
waste (see Table 21-1). Similar to CP1, the anticipated increase in the amount 
of solid waste generated during construction of this alternative would still be 
sufficiently handled by the three local landfills and permitted hazardous waste 
landfills. Therefore, this impact would be less than significant. Mitigation for 
this impact is not needed, and thus not proposed. 
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Impact Util-4 (CP3): Increases in Solid Waste Generation from Increased 
Recreational Opportunities   Project implementation could result in more 
recreationists in and around Shasta Lake, on streams near Shasta Lake, and 
along the upper Sacramento River, creating incremental increases in the amount 
of solid waste generated. However, multiple landfills are located throughout the 
region with adequate capacity for disposal of solid waste generated from 
implementation of the project. Therefore, this impact would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

This impact would be similar to Impact Util-4 (CP1). An increase in the height 
of the dam could result in a larger area of inundation, which could result in 
more recreationists and greater potential for generation of solid waste materials 
compared to Impact Util-1 (CP1). The anticipated increase in the amount of 
solid waste generated during long-term operation of this alternative would be 
handled by the three local landfills and permitted hazardous waste landfills. 
Therefore, this impact would be less than significant. Mitigation for this impact 
is not needed, and thus not proposed. 

Impact Util-5 (CP3): Increased Demand for Water Treatment and Distribution 
Facilities Resulting from Increases in Water Supply   Similar to CP1, it is 
reasonable to assume that the increased water supply expected under CP3 would 
increase demand for construction and operation of water treatment and 
distribution facilities. However, evaluation of the environmental effects of 
building and operating such facilities would be too speculative for meaningful 
consideration and, therefore, is not provided in this document. Mitigation for 
this impact is not needed, and thus not proposed. 

Lower Sacramento River and Delta/CVP/SWP Service Areas 
Impact Util-6 (CP3): Damage to or Disruption of Public Utility and Service 
Systems Infrastructure   Construction would not occur outside of the primary 
study area; therefore, there would be no temporary disruption of utilities service 
during construction in the extended study area. No impact would occur. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Util-7 (CP3): Utility Infrastructure Relocation or Modification   
Construction would not occur outside of the primary study area; therefore, there 
would be no relocation or modification of utilities infrastructure in the extended 
study area. No impact would occur. Mitigation for this impact is not needed, 
and thus not proposed. 

Impact Util-8 (CP3): Short-Term Increase in Solid Waste Generation   
Construction would not occur outside of the primary study area; therefore, there 
would be no increases in solid waste generation from construction activities in 
the extended study area. No impact would occur. Mitigation for this impact is 
not needed, and thus not proposed. 
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Impact Util-9 (CP3): Increases in Solid Waste Generation from Increased 
Recreational Opportunities   Increased recreational opportunities resulting from 
project implementation would occur only in the primary study area; therefore, 
there would be no increases in solid waste generation from increased 
recreational opportunities in the extended study area. No impact would occur. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Util-10 (CP3): Increased Demand for Water Treatment and Distribution 
Facilities Resulting from Increases in Water Supply   Similar to CP1, it is 
reasonable to assume that the increased water supply expected under CP3 would 
increase demand for construction and operation of water treatment and 
distribution facilities within the extended study area. However, evaluation of the 
environmental effects of building and operating such facilities would be too 
speculative for meaningful consideration and, therefore, is not provided in this 
document. Mitigation for this impact is not needed, and thus not proposed. 

CP4 and CP4A – 18.5-Foot Dam Raise, Anadromous Fish Focus with 
Water Supply Reliability 
Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff)   The impact discussion for CP4 and CP4A addresses the Shasta 
Lake and vicinity and upper Sacramento River portions of the primary study 
area together, because impacts from construction activities would affect both 
areas. 

Impact Util-1 (CP4 and CP4A): Damage to or Disruption of Public Utility and 
Service Systems Infrastructure   Project implementation, including gravel 
augmentation and habitat restoration activities along the upper Sacramento 
River, could damage public utilities and service systems infrastructure, which 
could result in short-term disruptions of service. The potential exists for 
construction activities to damage or interfere with utilities and service systems 
infrastructure, and thus service, during construction operations. Construction 
activities would occur in areas proposed for utilities or service systems 
abandonment and relocation. Project implementation could require disruption of 
public utilities or services to accommodate construction activity. This impact 
would be potentially significant for CP4 and CP4A. 

This impact would be similar to Impact Util-1 (CP1). The greater increase in the 
height of the dam for CP4 or CP4A would result in a larger area of inundation 
and additional infrastructure and service systems construction activities. 
Construction activities for CP4 or CP4A would take longer than for CP1 and 
would extend the duration of impacts resulting from CP4 or CP4A. CP4 or 
CP4A would require the relocation of approximately 8,000 more feet of power 
lines and about 6,000 more feet of telecommunications lines and would take 
approximately 6 more months than CP1. Additional service systems would need 
to be demolished and/or relocated for CP4 or CP4A to prevent inundation. 
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Project implementation could damage public utility and service systems 
infrastructure, or result in short-term disruption of utility and service systems 
service. Therefore, this impact would be potentially significant for CP4. 
Mitigation for this impact is proposed in Section 21.3.5. 

Project implementation could damage public utility and service systems 
infrastructure, or result in short-term disruption of utility and service systems 
service. Therefore, this impact would be potentially significant for CP4A. 
Mitigation for this impact is proposed in Section 21.3.5. 

Impact Util-2 (CP4 and CP4A): Utility Infrastructure Relocation or 
Modification   Project implementation would require relocation or modification 
of utilities infrastructure, which could result in localized impacts on vegetation, 
land use, transportation, wildlife, noise, water quality, and utility service. Gravel 
augmentation and habitat restoration activities along the upper Sacramento 
River might also require relocation or modification of utilities infrastructure. 
This impact would be potentially significant for CP4 or CP4A. 

This impact would be similar to Impact Util-2 (CP1). The greater increase in the 
height of the dam for CP4 or CP4A would result in a larger area of inundation, 
which would result in additional relocation or modification of utility 
infrastructure compared to Impact Util-1 (CP1). Construction activities for CP4 
or CP4A would take longer than for CP1 and would extend the duration of 
impacts resulting from CP4 or CP4A. This would require the relocation of 
approximately 8,000 more feet of power lines and associated transmission 
facilities and about 6,000 more feet of telecommunications lines and associated 
facilities; CP4 or CP4A would take approximately 6 more months than CP1 to 
implement. Additional vegetation clearing would also be required to 
accommodate infrastructure relocation. 

Project implementation could result in localized impacts on vegetation, land 
use, transportation, wildlife, noise, water quality, and utility service. Therefore, 
this impact would be potentially significant for CP4. Mitigation for this impact 
is proposed in Section 21.3.5. 

Project implementation could result in localized impacts on vegetation, land 
use, transportation, wildlife, noise, water quality, and utility service. Therefore, 
this impact would be potentially significant for CP4A. Mitigation for this 
impact is proposed in Section 21.3.5. 

Impact Util-3 (CP4 and CP4A): Short-Term Increase in Solid Waste Generation   
Project implementation, including gravel augmentation and habitat restoration 
activities along the upper Sacramento River, would result in a short-term 
increase of solid waste generation during construction activities. The project 
would not generate construction waste materials that would exceed the capacity 
of local landfills. This impact would be less than significant for CP4 or CP4A. 
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This impact would be similar to Impact Util-3 (CP3), with a very slight increase 
in solid waste generation related to downstream restoration construction 
activities. 

Therefore, this impact would be less than significant for CP4. Mitigation for this 
impact is not needed, and thus not proposed. 

Therefore, this impact would be less than significant for CP4A. Mitigation for 
this impact is not needed, and thus not proposed. 

Impact Util-4 (CP4 and CP4A): Increases in Solid Waste Generation from 
Increased Recreational Opportunities   Project implementation could result in 
more recreationists in and around Shasta Lake, on streams near Shasta Lake, 
and along the upper Sacramento River, which could cause incremental increases 
in the amount of solid waste generated. However, multiple landfills are located 
throughout the region with adequate capacity for disposal of solid waste 
generated from project implementation. Therefore, this impact would be less 
than significant for CP4 or CP4A. 

This impact would be similar to Impact Util-4 (CP1). The greater increase in the 
height of the dam would result in a larger area of inundation, which could result 
in more recreationists and greater potential for generation of solid waste 
materials compared to Impact Util-1 (CP1). The anticipated increase in the 
amount of solid waste generated during long-term operation of this alternative 
would be handled by the three local landfills and permitted hazardous waste 
landfills.  

This impact would be less than significant for CP4. Mitigation for this impact is 
not needed, and thus not proposed. 

This impact would be less than significant for CP4A. Mitigation for this impact 
is not needed, and thus not proposed. 

Impact Util-5 (CP4 and CP4A): Increased Demand for Water Treatment and 
Distribution Facilities Resulting from Increases in Water Supply   Similar to 
CP1, it is reasonable to assume that the increased water supply expected under 
CP4 or CP4A would increase demand for construction and operation of water 
treatment and distribution facilities. However, evaluation of the environmental 
effects of building and operating such facilities would be too speculative for 
meaningful consideration for CP4 or CP4A and, therefore, is not provided in 
this document. Mitigation for this impact is not needed, and thus not proposed. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Impact Util-6 (CP4 and CP4A): Damage to or Disruption of Public Utility and 
Service Systems Infrastructure   Construction would not occur outside of the 
primary study area; therefore, there would be no temporary disruption of 
utilities service in the extended study area.  
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No impact would occur for CP4. Mitigation for this impact is not needed, and 
thus not proposed. 

No impact would occur for CP4A. Mitigation for this impact is not needed, and 
thus not proposed. 

Impact Util-7 (CP4 and CP4A): Utility Infrastructure Relocation or 
Modification   No utility infrastructure relocation or modification would occur 
outside of the primary study area; therefore, there would be no relocation or 
modification of utilities infrastructure in the extended study area.  

No impact would occur for CP4. Mitigation for this impact is not needed, and 
thus not proposed. 

No impact would occur for CP4A. Mitigation for this impact is not needed, and 
thus not proposed. 

Impact Util-8 (CP4 and CP4A): Short-Term Increase in Solid Waste Generation   
Construction would not occur outside of the primary study area; therefore, there 
would be no increases in solid waste generation in the extended study area.  

No impact would occur for CP4. Mitigation for this impact is not needed, and 
thus not proposed. 

No impact would occur for CP4A. Mitigation for this impact is not needed, and 
thus not proposed. 

Impact Util-9 (CP4 and CP4A): Increases in Solid Waste Generation from 
Increased Recreational Opportunities   Increased recreational opportunities 
resulting from project implementation would occur only in the primary study 
area; therefore, there would be no increases in solid waste generation from 
increased recreational opportunities in the extended study area.  

No impact would occur for CP4. Mitigation for this impact is not needed, and 
thus not proposed. 

No impact would occur for CP4A. Mitigation for this impact is not needed, and 
thus not proposed. 

Impact Util-10 (CP4 and CP4A): Increased Demand for Water Treatment and 
Distribution Facilities Resulting from Increases in Water Supply   Similar to 
CP1, it is reasonable to assume that the increased water supply expected under 
CP4 or CP4A would increase demand for construction and operation of water 
treatment and distribution facilities within the extended study area. However, 
evaluation of the environmental effects of building and operating such facilities 
would be too speculative for meaningful consideration for CP4 or CP4A and is, 
therefore, not provided in this document. Mitigation for this impact is not 
needed, and thus not proposed. 
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CP5 – 18.5-Foot Dam Raise, Combination Plan 
Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff)   The impact discussion for CP5 addresses the Shasta Lake and 
vicinity and upper Sacramento River portions of the primary study area 
together, because impacts from construction activities would affect both areas. 

Impact Util-1 (CP5): Damage to or Disruption of Public Utility and Service 
Systems Infrastructure   Project implementation, including gravel augmentation 
and the habitat restoration activities along the upper Sacramento River, could 
damage public utilities and service systems infrastructure, which could result in 
short-term disruptions of service. The potential exists for construction activities 
to damage or interfere with utilities and service systems infrastructure, and thus 
service, during construction operations. Construction activities would occur in 
areas proposed for abandonment and relocation of utilities or service systems. 
Project implementation could require disruption of public utilities or services to 
accommodate construction activity. This impact would be potentially 
significant. 

This impact would be similar to Impact Util-1 (CP1) and identical to Impact 
Util-1 (CP4 and CP4A). Therefore, this impact would be potentially significant. 
Mitigation for this impact is proposed in Section 21.3.5. 

Impact Util-2 (CP5): Utility Infrastructure Relocation or Modification   Project 
implementation would require relocation or modification of utilities 
infrastructure, which could result in localized impacts on vegetation, land use, 
transportation, wildlife, noise, water quality, and utility service. Gravel 
augmentation and the habitat restoration activities along the upper Sacramento 
River might also require relocation or modification of utilities infrastructure. 
This impact would be potentially significant. 

This impact would be similar to Impact Util-2 (CP1) and identical to Impact 
Util-2 (CP4 and CP4A). Therefore, this impact would be potentially significant. 
Mitigation for this impact is proposed in Section 21.3.5. 

Impact Util-3 (CP5): Short-Term Increase in Solid Waste Generation   Project 
implementation, including gravel augmentation and habitat restoration activities 
along the upper Sacramento River, would result in a short-term increase of solid 
waste generation during construction activities. The project would not generate 
construction waste materials that would exceed the capacity of local landfills. 
This impact would be less than significant. 

This impact would be similar to Impact Util-3 (CP4 and CP4A), with a very 
slight increase in solid waste generation related to enhancement of tributary and 
warm-water habitat and recreational trails. Therefore, this impact would be less 
than significant. Mitigation for this impact is not needed, and thus not proposed. 
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Impact Util-4 (CP5): Increases in Solid Waste Generation from Increased 
Recreational Opportunities   Project implementation could result in more 
recreationists in and around Shasta Lake, on streams near Shasta Lake, and 
along the upper Sacramento River, which could cause incremental increases in 
the amount of solid waste generated. However, multiple landfills are located 
throughout the region with adequate capacity for disposal of solid waste 
generated from implementation of the project. Therefore, this impact would be 
less than significant. 

This impact would be similar to Impact Util-4 (CP1) and identical to Impact 
Util-4 (CP4 and CP4A). Therefore, this impact would be less than significant. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Util-5 (CP5): Increased Demand for Water Treatment and Distribution 
Facilities Resulting from Increases in Water Supply   Similar to CP1, it is 
reasonable to assume that the increased water supply expected under CP5 would 
increase demand for construction and operation of water treatment and 
distribution facilities. However, evaluation of the environmental effects of 
building and operating such facilities would be too speculative for meaningful 
consideration and, therefore, is not provided in this document. Mitigation for 
this impact is not needed, and thus not proposed. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Impact Util-6 (CP5): Damage to or Disruption of Public Utility and Service 
Systems Infrastructure   Construction would not occur outside of the primary 
study area; therefore, there would be no temporary disruption of utilities service 
in the extended study area. No impact would occur. Mitigation for this impact is 
not needed, and thus not proposed. 

Impact Util-7 (CP5): Utility Infrastructure Relocation or Modification   No 
utility infrastructure relocation or modification would occur outside of the 
primary study area; therefore, there would be no relocation or modification of 
utilities infrastructure in the extended study area. No impact would occur. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Util-8 (CP5): Short-Term Increase in Solid Waste Generation   
Construction would not occur outside of the primary study area; therefore, there 
would be no increases in solid waste generation in the extended study area. No 
impact would occur. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact Util-9 (CP5): Increases in Solid Waste Generation from Increased 
Recreational Opportunities   Increased recreational opportunities caused by 
project implementation would occur only in the primary study area; therefore, 
there would be no increases in solid waste generation from increased 
recreational opportunities in the extended study area. No impact would occur. 
Mitigation for this impact is not needed, and thus not proposed. 
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Impact Util-10 (CP5): Increased Demand for Water Treatment and Distribution 
Facilities Resulting from Increases in Water Supply   Similar to CP1, it is 
reasonable to assume that the increased water supply expected under CP5 would 
increase demand for construction and operation of water treatment and 
distribution facilities within the extended study area. However, evaluation of the 
environmental effects of building and operating such facilities would be too 
speculative for meaningful consideration and, therefore, is not provided in this 
document. Mitigation for this impact is not needed, and thus not proposed. 

21.3.5 Mitigation Measures 
Table 21-2 presents a summary of mitigation measures for utilities and service 
systems. 

Table 21-2. Summary of Mitigation Measures for Utilities and Service Systems 
No-Action Impact  CP1 CP2 CP3 CP4/CP4A CP5 Alternative 

Impact Util-1: Damage LOS 
to or Disruption of before NI PS PS PS PS PS 
Public Utility and Mitigation 
Service Systems Mitigation None Mitigation Measure Util-1: Implement Procedures to Avoid 
Infrastructure (Shasta Measure required. Damage to or Temporary Disruption of Service. 
Lake and Vicinity and LOS after Upper Sacramento NI LTS LTS LTS LTS LTS Mitigation River) 
Impact Util-2: Utility LOS 
Infrastructure before NI PS PS PS PS PS 
Relocation or Mitigation 
Modification (Shasta Mitigation None Mitigation Measure Util-2: Adopt Measures to Minimize 
Lake and Vicinity and Measure required. Infrastructure Relocation Impacts. 
Upper Sacramento LOS after NI LTS LTS LTS LTS LTS River) Mitigation 

LOS Impact Util-3: Short- before NI LTS LTS LTS LTS LTS Term Increase in Solid Mitigation Waste Generation Mitigation None (Shasta Lake and None needed; thus none proposed. Measure required. Vicinity and Upper LOS after Sacramento River) NI LTS LTS LTS LTS LTS Mitigation 
Impact Util-4: Increases LOS 
in Solid Waste before NI LTS LTS LTS LTS LTS 
Generation from Mitigation 
Increased Recreational Mitigation None None needed; thus Opportunities (Shasta Measure required. 
Lake and Vicinity and LOS after Upper Sacramento NI LTS LTS LTS Mitigation River) 

  

none proposed. 

LTS LTS 
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Table 21-2. Summary of Mitigation Measures for Utilities and Service Systems (contd.) 

Impact  No-Action 
Alternative CP1 CP2 CP3 CP4/CP4

A CP5 

Impact Util-5: Increased Demand 
for Water Treatment and 
Distribution Facilities Resulting 
from Increases in Water Supply 
(Shasta Lake and Vicinity and 
Upper Sacramento River) 

LOS before 
Mitigation NI TS TS TS TS TS 

Mitigation 
Measure 

None 
required. None needed; thus none proposed. 

LOS after 
Mitigation NI TS TS TS TS TS 

Impact Util-6: Damage to or 
Disruption of Public Utility and 
Service Systems Infrastructure 
(Lower Sacramento River, Delta, 
CVP/SWP Service Areas) 

LOS before 
Mitigation N/A NI NI NI NI NI 

Mitigation 
Measure 

None 
required. None needed; thus none proposed. 

LOS after 
Mitigation N/A NI NI NI NI NI 

Impact Util-7: Utility 
Infrastructure Relocation or 
Modification (Lower Sacramento 
River, Delta, CVP/SWP Service 
Areas) 

LOS before 
Mitigation N/A NI NI NI NI NI 

Mitigation 
Measure 

None 
required. None needed; thus none proposed. 

LOS after 
Mitigation N/A NI NI NI NI NI 

Impact Util-8: Short-Term 
Increase in Solid Waste 
Generation (Lower Sacramento 
River, Delta, CVP/SWP Service 
Areas) 

LOS before 
Mitigation N/A NI NI NI NI NI 

Mitigation 
Measure 

None 
required. None needed; thus none proposed. 

LOS after 
Mitigation N/A NI NI NI NI NI 

Impact Util-9: Increases in Solid 
Waste Generation from) 
Increased Recreational 
Opportunities (Lower 
Sacramento River, Delta, 
CVP/SWP Service Areas 

LOS before 
Mitigation N/A NI NI NI NI NI 

Mitigation 
Measure 

None 
required. None needed; thus none proposed. 

LOS after 
Mitigation N/A NI NI NI NI NI 

Impact Util-10: Increased 
Demand for Water Treatment 
and Distribution Facilities 
Resulting from Increases in 
Water Supply (Lower 
Sacramento River, Delta, 
CVP/SWP Service Areas) 

 

LOS before 
Mitigation N/A TS TS TS TS TS 

Mitigation 
Measure 

None 
required. None needed; thus none proposed. 

LOS after 
Mitigation N/A TS TS TS TS TS 

Key:  
B = beneficial 
LOS = level of significance 
LTS = less than significant 

N/A = not applicable 
NI = no impact 
PS = potentially significant 
S = significant 
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No-Action Alternative 
No mitigation is required for the No-Action Alternative. 

CP1 – 6.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
No mitigation is required for Impacts Util-3 (CP1) through Util-10 (CP1). 
Mitigation is provided below for other impacts of CP1 on utilities and service 
systems. 

Mitigation Measure Util-1 (CP1): Implement Procedures to Avoid Damage 
to or Temporary Disruption of Service   To avoid temporary disruption of 
service, the following measures will be implemented during project construction 
to ensure that existing utilities infrastructure is not damaged: 

• Permits – Reclamation will obtain utilities excavation or encroachment 
permits as necessary before initiating any work with potential to affect 
utility lines and will include all necessary permit terms in construction 
contract specifications. 

• Locating Line – Utility locations will be identified through field 
surveys and the use of the Underground Service Alert services. Any 
buried utility lines will be clearly marked before initiation of any 
ground-disturbing construction activity. 

• Clearing Right-of-Way and Road Access – If necessary, 
infrastructure will be removed or reinforced in coordination with all 
potential service providers known to have, or potentially having, 
utilities infrastructure in the project area. 

• Response Plan – The construction contractor will prepare a response 
plan to address potential accidental damage to utility lines before the 
start of construction. The plan will identify chain of command rules for 
notification of authorities and affected businesses and will identify 
appropriate actions and responsibilities to ensure the safety of the 
public and workers. The response plan will be circulated to the 
potentially affected service system providers for review and approval 
before the start of construction activities. Worker education training in 
response to such situations will be conducted by the contractor. 

Implementation of this mitigation measure would reduce Impact Util-1 (CP1) to 
a less-than-significant level. 

Mitigation Measure Util-2 (CP1): Adopt Measures to Minimize 
Infrastructure Relocation Impacts   For each segment of a utility line that 
would need to be relocated or modified as a result of project construction and 
operations, the following measures will be implemented: 
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• Permits – Reclamation will obtain utilities excavation or encroachment 
permits as necessary before initiating any work associated with 
modification or relocation of an existing utility line and will include all 
necessary permit terms in construction contract specifications. 

• Locating and Staking Line – Locations for relocated utility lines will 
be identified in coordination with affected service providers. 
Reclamation will consider co-locating and undergrounding relocated 
utility lines to the extent practicable. As part of this effort, field surveys 
will be conducted and the Underground Service Alert services will be 
used to ensure that there are no conflicts with other existing utility 
lines. After the alignment of the line has been finalized, a survey will 
be made to map the route of the line. The results of the survey will be 
plan and profile drawings, which will be used to spot the poles. After 
exact positions have been fixed, a stake will be driven to indicate the 
center of the structure or pole. 

• Clearing Right-of-Way and Road Access – The right-of-way will be 
cleared of all obstructions that will interfere with the operation of the 
power line. A strip of land will be cleared on each side of the centerline 
of the transmission line by cutting or trimming the trees and brush. All 
trees and brush should be cut 3 inches or less from the ground line so 
that the passage of trucks and tractors will not be hindered. The cut 
trees and brush will be disposed of by chipping or spreading, burning, 
or hauling away. Disposal of the debris by burning, or otherwise, will 
be accomplished in accordance with State and local laws and 
regulations without creating a hazard or nuisance. The right-of-way 
should be treated with chemical spray to retard the growth of brush or 
trees that could endanger the operation of the transmission line. 

• Installing Pole Footings and Foundations – Pole sites will be 
properly graded in accordance with the specifications. Usually the 
slope of the grade will not be more than 3:1. All topsoil should be 
removed before grading the pole location. 

• Utilities Modification Plan – The construction contractor will prepare 
a utilities modification and relocation plan before the start of 
construction. The plan will identify chain of command rules for 
notification of authorities and appropriate actions and responsibilities to 
ensure the safety of the public and workers and include a description of 
how utilities infrastructure will be modified or relocated and 
identification of precise alignment where utility lines will be relocated. 
The plan will be circulated to the potentially affected service system 
providers for review and approval before the start of construction 
activities. Worker education training in response to such situations will 
be conducted by the contractor. 
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• The contractor will stage utility line modifications and relocations in a 
manner that minimizes interruption of service. 

• In accordance with the STNF LRMP, relocated power lines less than 35 
kV and telephone lines on USFS land within the STNF will be buried 
unless the STNF VQO can be met without burying, geologic conditions 
make burying infeasible, or burying will produce greater long-term site 
disturbance. 

• Traffic Control and Safety Assurance Plan – Reclamation will 
implement Mitigation Measure Trans-1 as described in EIS Chapter 20, 
“Transportation and Traffic,” to reduce adverse effects of road closures 
and detours or partial road closures on access to local streets and 
adjacent uses. 

Implementation of this mitigation measure would reduce Impact Util-2 (CP1) to 
a less-than-significant level. 

CP2 – 12.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
No mitigation is required for Impacts Util-3 (CP2) through Util-10 (CP2). 
Mitigation is provided below for other impacts of CP2 on utilities and service 
systems. 

Mitigation Measure Util-1 (CP2): Implement Procedures to Avoid Damage 
to or Temporary Disruption of Service   This mitigation measure is identical 
to Mitigation Measure Util-1 (CP1). Implementation of this mitigation measure 
would reduce Impact Util-1 (CP2) to a less-than-significant level. 

Mitigation Measure Util-2 (CP2): Adopt Measures to Minimize 
Infrastructure Relocation Impacts   This mitigation measure is identical to 
Mitigation Measure Util-2 (CP1). Implementation of this mitigation measure 
would reduce Impact Util-2 (CP2) to a less-than-significant level. 

CP3 – 18.5-Foot Dam Raise, Agricultural Water Supply and Anadromous 
Fish Survival 
No mitigation is required for Impacts Util-3 (CP3) through Util-10 (CP3). 
Mitigation is provided below for other impacts of CP3 on utilities and service 
systems. 

Mitigation Measure Util-1 (CP3): Implement Procedures to Avoid Damage 
to or Temporary Disruption of Service   This mitigation measure is identical 
to Mitigation Measure Util-1 (CP1). Implementation of this mitigation measure 
would reduce Impact Util-1 (CP3) to a less-than-significant level. 

Mitigation Measure Util-2 (CP3): Adopt Measures to Minimize 
Infrastructure Relocation Impacts   This mitigation measure is identical to 
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Mitigation Measure Util-2 (CP1). Implementation of this mitigation measure 
would reduce Impact Util-2 (CP3) to a less-than-significant level. 

CP4 and CP4A – 18.5-Foot Dam Raise, Anadromous Fish Focus with 
Water Supply Reliability 
No mitigation is required for Impacts Util-3 (CP4 and CP4A) through Util-10 
(CP4 and CP4A). Mitigation is provided below for other impacts of CP4 or 
CP4A on utilities and service systems. 

Mitigation Measure Util-1 (CP4 and CP4A): Implement Procedures to 
Avoid Damage to or Temporary Disruption of Service   This mitigation 
measure is identical to Mitigation Measure Util-1 (CP1). Implementation of this 
mitigation measure would reduce Impact Util-1 (CP4 and CP4A) to a less-than-
significant level. 

Mitigation Measure Util-2 (CP4 and CP4A): Adopt Measures to Minimize 
Infrastructure Relocation Impacts   This mitigation measure is identical to 
Mitigation Measure Util-2 (CP1). Implementation of this mitigation measure 
would reduce Impact Util-2 (CP4 and CP4A) to a less-than-significant level. 

CP5 – 18.5-Foot Dam Raise, Combination Plan 
No mitigation is required for Impacts Util-3 (CP5) through Util-10 (CP5). 
Mitigation is provided below for other impacts of CP5 on utilities and service 
systems. 

Mitigation Measure Util-1 (CP5): Implement Procedures to Avoid Damage 
to or Temporary Disruption of Service   This mitigation measure is identical 
to Mitigation Measure Util-1 (CP1). Implementation of this mitigation measure 
would reduce Impact Util-1 (CP5) to a less-than-significant level. 

Mitigation Measure Util-2 (CP5): Adopt Measures to Minimize 
Infrastructure Relocation Impacts   This mitigation measure is identical to 
Mitigation Measure Util-2 (CP1). Implementation of this mitigation measure 
would reduce Impact Util-2 (CP5) to a less-than-significant level. 

21.3.6 Cumulative Effects 
Chapter 3, “Considerations for Describing the Affected Environment and 
Environmental Consequences,” gives an overview of the cumulative effects 
analysis, including significance criteria, and discusses the relationship of this 
analysis to the CALFED Programmatic Cumulative Impacts Analysis. Table 3-
1, “Present and Reasonably Foreseeable Future Actions Included in the 
Analysis of Cumulative Impacts, by Resource Area,” in Chapter 3, lists the 
projects considered quantitatively and qualitatively within the cumulative 
impacts analysis. This cumulative impacts analysis accounts for potential 
project impacts combined with the impacts of existing facilities, conditions, 
land uses, and reasonably foreseeable actions expected to occur in the study 
area on a qualitative and quantitative level. None of the projects listed in Table 
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3-1 under Quantitative Analysis would have effects on utilities or  service 
systems in the primary study area or have effects in extended study area that 
contribute to cumulative impacts of the SLWRI since no impacts have been 
identified in the extended study area. This analysis is based on the projects 
listed in Table 3-1 under Qualitative Analysis. 

Past, present, and reasonably foreseeable future projects (see Table 3-1) would 
generate construction-related solid waste. Example projects in the Study Area 
include the Moody Quarry Flats, Mountain Gate at Shasta Mixed-Use Area 
Plan, and the Antlers Bridge Replacement. As discussed in Impact Util-3 (CP1–
CP5), affected landfills have sufficient capacity to accommodate project-
generated solid waste, and are also expected to have sufficient capacity to 
accommodate reasonably foreseeable development in addition to project waste. 
Therefore, none of the action alternatives would contribute to cumulative effects 
related to solid waste disposal. 

Implementing the proposed SLWRI alternatives would not have a significant 
cumulative effect on utilities and service systems in the primary study area. As 
discussed above, construction activities associated with CP1–CP5 could 
inadvertently damage utilities and public service systems infrastructure. In 
addition, utilities and service systems could be temporarily disrupted to 
accommodate construction activities. These effects would be of greater 
magnitude and longer in duration with the larger dam raises. Thus, the effects of 
CP2 would be similar to but greater than those of CP1 and similar to but less 
than those of CP3–CP5. Although Mitigation Measure Util-1 would reduce 
these project-level effects, they would not be eliminated. In addition to the 
projects identified by the City of Shasta Lake (Moody Flats Quarry EIR and 
Mountain Gate at Shasta Mixed-Use Area Plan EIR) in their comments on the 
DEIS, there are two present or reasonably foreseeable future actions, the Antlers 
Bridge replacement and the Iron Mountain Restoration Plan located in the 
immediate vicinity of Shasta Lake. With respect to projects currently 
undergoing CEQA review, these projects are still in the planning phase and 
there is uncertainty as to what if any action alternatives may be selected, 
therefore they are not considered as reasonably foreseeable. The Antlers Bridge 
and Iron Mountain project do have the potential to damage or disrupt utilities 
and public service systems infrastructure. The Antlers Bridge replacement is 
currently under construction and is expected to be completed in 2015, which is 
before implementation of any of the action alternatives would begin. With 
respect to the Iron Mountain Mine Restoration Plan, it is unlikely that this 
activity would occur simultaneously with the action alternatives. Therefore, 
construction activities related to implementation of the proposed SLWRI 
alternatives would not contribute considerably to significant cumulative impacts 
related to utility impacts. 

The effects of CP1–CP5 on utilities and service systems would diminish with 
distance from the project construction sites and would also not have 
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cumulatively considerable effects on utilities and public service systems 
downstream from Red Bluff (i.e., in the extended study area). 
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Chapter 22  
Public Services 

22.1 Affected Environment 

This section describes the affected environment related to public services for the 
dam and reservoir modifications proposed under SLWRI action alternatives. 
The public services addressed are fire protection, emergency services, law 
enforcement, and schools. Utilities, sewer services, and water supply are 
analyzed in Chapter 21, “Utilities and Service Systems,” of this EIS. 

Because of the potential influence of the proposed modification of Shasta Dam 
and water deliveries over a large geographic area, the SLWRI includes both a 
primary study area and an extended study area. The primary study area has been 
further divided into the Shasta Lake and vicinity portion and the upper 
Sacramento River (Shasta Dam to Red Bluff) portion. The extended study area 
has been further divided into the lower Sacramento River and Delta portion, and 
the CVP/SWP service areas portion. 

The public services setting for Shasta Lake and vicinity consists of the portion 
of Shasta County above Shasta Dam. Public services needs in this region are 
influenced by rugged, mountainous terrain, rural lakeside communities, and 
Shasta Lake. The public services setting for the upper Sacramento River portion 
of the primary study area consists of Shasta County below Shasta Dam and 
Tehama County. Public services needs in this area are influenced by topography 
and population densities. Four incorporated cities—the Cities of Shasta Lake, 
Redding, Anderson, and Red Bluff—create an urban setting in the otherwise 
rural upper Sacramento Valley, which is characterized by rolling hills with 
mountains to the north, east, and west. 

The public services setting for the extended study area consists of 24 counties 
downstream from Red Bluff and encompasses all areas served by the CVP and 
the SWP. 

Table 22-1 lists the public service providers considered in this EIS. 
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Table 22-1. Key Public Service Providers 
Fire Protection Services 

U.S. Forest Service 

California Department of Forestry and Fire Protection 

Shasta County Fire Department  

Tehama County Fire Department  

Redding Fire Department 

Shasta Lake Fire Protection District 

Anderson Fire Protection District  

Red Bluff Fire Department 

Corning Volunteer Fire Department 

Emergency Services 
California Highway Patrol  

California Office of Emergency Services  

Shasta County Sheriff’s Office  

Tehama County Sheriff’s Department 

Shasta Area Safety Communications Agency 

Shasta Regional Medical Center 

Mercy Medical Center Redding 

Shasta Community Health Center 

St. Elizabeth Community Hospital 

Law Enforcement 
U.S. Forest Service 

U.S. Bureau of Land Management 

California Highway Patrol  

California Department of Fish and Wildlife 

Shasta County Sheriff’s Office  

Tehama County Sheriff’s Department 

Red Bluff Police Department 

Corning Police Department 

Schools 
Gateway Unified School District  

22.1.1 Fire Protection Services 
Fire protection services consist of fire suppression, emergency dispatching, 
specialized training, fire prevention, fire safety education, and emergency 
medical response. Chapter 9 (Hazards and Hazardous Materials and Waste) 
describes the fire risk and provides historic fire data for the primary and 
extended study areas. 
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Shasta Lake and Vicinity 
The Shasta County Fire Department (SCFD) and the California Department of 
Forestry and Fire Protection (Cal Fire) respond to nonwildland fires in the 
Shasta Lake and vicinity portion of the primary study area. The Shasta Lake 
Fire Protection District (SLFPD) is the first responder in the event of an 
emergency within the City of Shasta Lake. Nonwildland fires consist of 
structural, chemical, petroleum, electrical, vehicle, and other fires that involve 
human-made materials. Cal Fire and USFS are responsible primarily for 
wildland fires, which consist of fires in vegetated areas such as forests, 
chaparral, and grassland. 

Cal Fire and USFS generally respond according to established jurisdictional 
boundaries. Under an agreement with the U.S. Department of the Interior, 
Bureau of Land Management (BLM), Cal Fire provides fire protection 
resources for lands managed by BLM throughout the primary study area. 
Additionally, a fire protection agreement between Cal Fire and USFS provides 
for the sharing of fire protection resources to augment the capabilities of each 
agency (USFS 1995). In practice, SCFD, Cal Fire, and USFS provide mutual 
assistance when needed. 

The National Interagency Fire Center, located in Boise, Idaho, assists with 
wildland fire suppression nationwide. The center represents a collaboration 
among seven Federal agencies: the Bureau of Indian Affairs, BLM, USFS, 
USFWS, the National Park Service, the National Weather Service, and the 
Office of Aircraft Services. These agencies work together to coordinate and 
support wildland fire and disaster operations. Cal Fire and the California 
Emergency Management Agency (Cal EMA) (formerly Governor’s Office of 
Emergency Services (OES)) work closely with these agencies to manage 
wildland fire operations. 

Upper Sacramento River (Shasta Dam to Red Bluff) 
Fire protection services in the upper Sacramento River portion of the primary 
study area are similar to those in the Shasta Lake and vicinity portion. SCFD 
and the Tehama County Fire Department (TCFD) are responsible primarily for 
nonwildland fires, and Cal Fire and USFS respond primarily to wildland fires. 

In Shasta County, the Redding Fire Department, SCFD, and Cal Fire have 
mutual aid agreements to ensure adequate fire protection services and to share 
resources. Under these agreements, the agencies respond to emergencies in 
Shasta County that are in adjacent jurisdictions. 

Fire departments serving the unincorporated areas of Shasta County include 1 
SCFD station that is housed in Redding, 12 community fire districts, and 19 
volunteer fire companies. Cal Fire operates several fire stations during the off-
season winter months, through an agreement with BLM and local fire 
departments. The community fire districts operate autonomously; the remaining 
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fire departments, fire stations, and the Shasta County Fire District fall under the 
jurisdiction of SCFD. 

The Cities of Shasta Lake, Redding, and Anderson are incorporated cities in 
Shasta County. Fire protection in Redding is provided by the Redding Fire 
Department, which has 8 fully equipped stations and 72 full-time employees. 
The SLFPD provides fire protection with the City of Shasta Lake, supported by 
3 fire stations with 27 employees. The Anderson Fire Protection District 
provides service to Anderson and operates 2 fire stations with 15 employees. 

Shasta and Tehama counties share fire protection resources along their shared 
county line, through a mutual aid agreement. Like SCFD, TCFD has mutual aid 
agreements with local fire protection agencies that operate in the county. One 
difference between Shasta and Tehama counties is the level of integration with 
Cal Fire: TCFD is fully integrated with Cal Fire, which administers fire 
protection services in all unincorporated areas of the county except for the areas 
covered by the Gerber and Capay fire protection districts. 

TCFD provides fire protection services for the residents of Tehama County 
through a network of 16 fire stations and 15 volunteer fire companies. Five of 
the stations, Los Molinos, Corning, Bowman, El Camino, and Antelope, are 
staffed 24 hours a day, year round. The distribution of stations places most 
residents of Tehama County within 5 road miles of a responding fire station. 

Red Bluff and Corning are incorporated cities in Tehama County; both cities 
provide fire protection services for their residents. Fire protection in Red Bluff 
is provided by the Red Bluff Fire Department. The Corning Volunteer Fire 
Department, which employs full-time staff assisted by volunteers, provides fire 
protection for the incorporated area of Corning. 

Other fire protection services in Tehama County include the Gerber Fire 
Protection District, Lassen Volcanic National Park, Capay Fire Protection 
District, and Cottonwood Fire Protection District. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Fire protection services in the extended study area are similar to those discussed 
for the primary study area. However, urban population densities are higher in 
parts of the extended study area, which influences the types and extent of the 
fire protection services that are provided. Cities and counties in the extended 
study area provide fire protection services primarily for nonwildland fires, and 
Cal Fire and USFS provide fire protection services primarily for wildland fires. 
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22.1.2 Emergency Services 
Emergency services consist of emergency preparation, response, and recovery 
efforts. Emergencies range from calls for medical assistance to individuals, to 
large-scale disasters, such as evacuations resulting from wildland fires and 
floods. 

Shasta Lake and Vicinity 
The Shasta County Sheriff’s Office (SCSO) is responsible for coordinating 
emergency services on Shasta Lake and in the unincorporated areas of Shasta 
County upstream from Shasta Dam. Large-scale emergency services are 
handled by SCSO, in cooperation with the State emergency response network 
run by Cal EMA. As of 1996, OES (now Cal EMA) had designated emergency 
service “Operational Areas” for all California counties, cities, and special 
districts (e.g., school, water, and waste reclamation districts). Shasta Lake and 
vicinity is located in the Region 3 Operational Area, which consists of 12 
Northern California counties. Emergency services providers can be called on to 
assist with emergencies that occur in their designated region and to assist the 
Central and South emergency services regions. Cal Fire, USFS, BLM, the 
Federal Emergency Management Agency, and the American Red Cross also 
provide assistance in large-scale emergencies. 

SCSO provides emergency services, including patrol boats and deputies, at 
Shasta Lake from a substation at Bridge Bay Marina. Medical aid is provided by 
Shasta County fire departments and private ambulance companies, including 
land and air ambulance services, based in the Redding area. 

Upper Sacramento River (Shasta Dam to Red Bluff) 
Emergency services in the upper Sacramento River area are similar to those 
described in the previous section. SCSO is responsible for coordinating 
emergency services in the Shasta County part of the upper Sacramento River 
area, and the Tehama County Sheriff’s Department is responsible for 
coordinating emergency services in the Tehama County part. Both county 
agencies coordinate emergency services with Cal EMA and serve as the 
emergency services headquarters during declared public emergencies. 

A number of emergency services agencies in Shasta County have formed a 
joint-powers agency, called the Shasta Area Safety Communications Agency, to 
consolidate emergency services related to fire, medical services, and law 
enforcement. Current participants include the Redding Fire Department, the 
Redding Police Department, and SCSO. American Medical Response, Redding 
Medical Center, and Mercy Medical Center in Redding participate in the Shasta 
Area Safety Communications Agency under a contractual agreement for 
ambulance services. Emergency medical response is also provided by St. 
Elizabeth Community Hospital in Red Bluff. 
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The Tehama County Sheriff’s Department is responsible for emergency services 
coordination in Tehama County. In addition, TCFD responds to some medical 
emergencies in Tehama County. 

The California Highway Patrol (CHP), Northern Division, provides ground and 
air support for emergencies along the Interstate 5 (I-5) corridor and State 
highways throughout the primary study area. CHP maintains two A-star 
helicopters and two Cessna airplanes that are used to assist other agencies with 
search and rescue, and fire response. In addition, CHP assists with traffic 
control during emergencies. 

Emergency services in the upper Sacramento River area are also supplemented 
by Cal Fire, USFS, the Federal Emergency Management Agency, and the 
American Red Cross. 

Several hospitals and other facilities in Shasta and Tehama County provide 
emergency and urgent care services. Shasta Regional Medical Center, Mercy 
Medical Center Redding, and Shasta Community Health Center are located in 
Redding and serve the Shasta Lake and Redding areas. St. Elizabeth 
Community Hospital is located in Red Bluff and serves Tehama County. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Emergency services in the extended study area are similar to those discussed for 
the primary study area. Cities and counties in the extended study area are 
primarily responsible for providing emergency services, and they receive 
assistance from regional, State, and Federal agencies for emergencies that 
require resources beyond the capability of the local jurisdiction. 

22.1.3 Law Enforcement 
Law enforcement services consist of crime prevention, investigation, and 
apprehension of lawbreakers and include duties to keep the peace and protect 
life and property. Law enforcement agencies often enter into cooperative aid 
agreements with neighboring or overlapping law enforcement jurisdictions to 
consolidate resources and facilitate communication. 

Shasta Lake and Vicinity 
Law enforcement services in the Shasta Lake and vicinity portion of the primary 
study area are provided by SCSO, CHP, CDFW, BLM, and USFS. In general, 
the nature of an offense or law enforcement duty establishes jurisdiction. SCSO 
has primary responsibility for conflicts between people and most violations of 
State law, CHP handles most traffic violations, CDFW enforces State fish and 
game laws, and BLM/USFS handle violations of Federal law. 
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Agencies responsible for law enforcement on Shasta Lake and the surrounding 
area carry out their duties from several locations. SCSO operates a substation in 
the City of Shasta Lake with nine assigned deputies and another substation in 
Lakehead with two resident deputies. Because of the nature and volume of 
human activity around Shasta Lake, SCSO also maintains a substation at Bridge 
Bay Marina, located on the main dock above the store. SCSO’s boat dock is 
located on the main dock near the substation. Services provided by SCSO 
include search and rescue, safety patrol boats, boating safety education, 
emergency services, and animal control. 

USFS and BLM use Federal law enforcement officers with jurisdiction on 
Federal lands. USFS and BLM do not assume the Sheriff’s responsibilities; 
instead, they enforce the Federal codes that govern public behavior on lands 
managed by USFS and BLM. The CDFW Northern District enforcement unit is 
based in Redding and provides law enforcement related to State fish and game 
laws in Shasta, Trinity, and Tehama counties. 

Traffic law enforcement along I-5, State routes, and State highways is provided 
primarily by the Northern Division of CHP. CHP operates several offices in the 
primary study area, including offices in Redding and Red Bluff. 

Upper Sacramento River (Shasta Dam to Red Bluff) 
Reclamation’s Security, Safety and Law Enforcement (SSLE) Office, located in 
Denver, is responsible for protecting the public, Reclamation employees, and 
Reclamation facilities through the development and implementation of an 
integrated security, safety, and law enforcement program. The SSLE Office 
manages security, safety, and law enforcement for Reclamation programs and 
projects such as Shasta Dam; develops Reclamation-wide policies and 
guidelines governing these programs; and provides oversight of program 
execution in Reclamation field offices. 

SCSO provides law enforcement services for the unincorporated areas of Shasta 
County. County law enforcement operations are based in Redding. Sheriff 
substations are located in Burney, the City of Shasta Lake, and Shingletown. 
The incorporated cities of Redding and Anderson provide law enforcement 
services for their residents. USFS and BLM use Federal law enforcement 
officers with jurisdiction on Federal lands. 

The Tehama County Sheriff’s Department office is located in Red Bluff. The 
sheriff is the chief law enforcement officer of Tehama County, with jurisdiction 
throughout the unincorporated county, the incorporated cities, and State-owned 
property. The incorporated cities of Red Bluff and Corning provide law 
enforcement services for their residents. 
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Lower Sacramento River and Delta and CVP/SWP Service Areas 
Law enforcement services in the extended study area are similar to those 
discussed for the primary study area. Counties maintain sheriff’s departments 
that have jurisdiction within the county boundaries, and incorporated cities 
maintain police departments that have jurisdiction within the city limits. 
However, urban population densities are higher in parts of the extended study 
area, which influences the types and extent of law enforcement services 
provided. USFS and BLM use Federal law enforcement officers with 
jurisdiction on Federal lands. 

22.1.4 Schools 
School districts are autonomous entities responsible for providing educational 
services for elementary, middle school, and high school students. Districts elect 
their own governing boards and appoint their own superintendents. County 
offices of education assist the school districts with administrative and curricular 
support. 

Shasta Lake and Vicinity 
No schools are located in the Shasta Lake and vicinity portion of the primary 
study area. The Gateway Unified School District serves residents in this area 
and previously operated Canyon Elementary in Lakehead. This school, 
however, is currently closed. 

Upper Sacramento River (Shasta Dam to Red Bluff) 
School districts in the upper Sacramento River area serve students in levels 
kindergarten through grade 12. Shasta County is served by 25 school districts, 
and Tehama County is served by 21 school districts. The California Community 
College system provides continuing education services at locations in Shasta 
County and Tehama County. Simpson University, located in Redding, also 
provides college-level educational services. 

The Gateway Unified School District operates several schools in Shasta County. 
Mountain Lakes High School (grades 10 through 12) and Shasta Lake 
Alternative School (kindergarten through grade 12) are located at the northeast 
corner of the intersection of Lake Boulevard and Shasta Dam Boulevard. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Educational services in the extended study area are similar to those discussed 
for the primary study area. Cities and counties form school districts to provide 
educational services for children between 6 and 18 years of age. Numerous 
community colleges and 4-year colleges and universities are also located in the 
extended study area. Urban population densities are higher in parts of the 
extended study area, which influences the variety of educational services 
provided. 
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22.2 Regulatory Framework 

22.2.1 Federal 

Shasta-Trinity National Forest Land and Resource Management Plan 
USFS personnel conduct their responsibilities for regulating the use of and 
protecting national forest lands under Title 36 and sections of Titles 16, 18, and 
21 of the Code of Federal Regulations. Public services directives from the Code 
of Federal Regulations are integrated into the Shasta-Trinity National Forest 
Land and Resource Management Plan (LRMP), which includes the following 
topics: fire and fuels management, facilities management, law enforcement, and 
land management. 

The LRMP identifies goals, standards, and guidelines related to public services 
in Shasta-Trinity National Forest. The following goals, standards, and 
guidelines related to public services in Shasta-Trinity National Forest have been 
excerpted from the LRMP (USFS 1995): 

Fire and Fuels Goals (LRMP, p. 4-4) 
• Achieve a balance of fire suppression capability and fuels management 

investments that are cost effective and able to meet ecosystem 
objectives and protection responsibilities. 

Fire and Fuels Standards and Guidelines (LRMP, p. 4-17) 
• Wildland fires will receive an appropriate suppression response that 

may range from confinement to control. Unless a different suppression 
response is authorized in this plan, or subsequent approved plans, all 
suppression responses will have an objective of “control.” 

• All wildland fires, on or threatening private land protected by 
agreement with the State of California, will receive a “control” 
suppression response. 

• Fire prevention efforts will be designed to minimize human-caused 
wildfires commensurate with the resource values at risk. 

Facilities Goals (LRMP, p. 4-4) 
• Provide and maintain those administrative facilities that effectively and 

safely serve the public and USFS workforce. 

Facilities Standards and Guidelines (LRMP, p. 4-17) 
• Manage, construct, and maintain buildings and administrative sites to 

meet applicable codes and to provide the necessary facilities to support 
resource management. 
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• Closure of roads and/or selected areas to assist in management of 
Forest resources may be made by regulatory and/or physical devices on 
the road for the following purpose[s]: safety, fire, and general 
administrative purposes. 

Law Enforcement Goals (LRMP, p. 4-5) 
• Establish priority in law enforcement activities as follows: (a) provide 

for employee and public safety, (b) protect resources and property, (c) 
provide for the accomplishment of management objectives, and (d) 
prevent violation of laws and associated loss and damage. 

Law Enforcement Standards and Guidelines (LRMP, p. 4-21) 
• Protect the public interest by a thorough and aggressive program of 

violation prevention, violation detection, investigation and 
apprehension of violators, and prosecution. 

U.S. Bureau of Land Management Resource Management Plan 
BLM manages a number of public lands adjacent to the Sacramento River 
corridor downstream from Shasta Dam. The study area falls under two BLM 
districts (Northern California and Central California) and the resource 
management plans (RMP) of three BLM field offices: Redding, Ukiah, and 
Mother Lode (BLM 2006a). The purpose of BLM’s RMPs is to provide overall 
direction for managing and allocating public resources in each planning area. 
The RMP for the Redding field office states that any fire occurring on public 
lands would be suppressed. 

22.2.2 State 

Standardized Emergency Management Systems 
The Standardized Emergency Management Systems law (Government Code 
Section 8607) directs Cal EMA (formerly OES) to establish, implement, and 
maintain a coordinated emergency response system. The California Mutual Aid 
Agreement defines responsibilities and resource sharing between agencies to 
ensure that adequate resources, facilities, and other support are provided to 
jurisdictions when their own resources are insufficient to cope with the needs of 
a given emergency. 

California Education Code 
The California Education Code provides educational goals and requirements for 
the educational providers in the state (Title 5 of the California Code of 
Regulations). It governs school district formation and operation, county board 
of education authorities and responsibilities, and educational criteria for 
children between 6 and 18 years of age. 

  



Chapter 22 
Public Services 

22-11  Final – December 2014 

California Fire Plan 
The California Fire Plan provides guidance for reducing the risk of wildfire. 
The following are the basic principles of the fire plan: 

• Community involvement 

• Community risk assessment 

• Development of solutions and implementation of projects 

22.2.3 Regional and Local 

Shasta County General Plan 
The Shasta County General Plan (Shasta County 2004) identifies goals, 
objectives, and policies related to public services in Shasta County. Fire 
protection and law enforcement services are discussed in the section titled “Fire 
Safety and Sheriff Protection.” Schools are discussed in the section titled 
“Public Facilities.” 

Tehama County General Plan Update 2009–2029 
The Tehama County General Plan Update 2009–2029 (Tehama County 2009) 
identifies goals, objectives, and policies for public services in Tehama County. 
The public services element of the general plan addresses concerns associated 
with growth and development as they relate to public services, including 
schools. The safety element addresses potential dangers and damages associated 
with fire, floods, earthquakes, landslides, and other hazards. 

22.3 Environmental Consequences and Mitigation Measures 

22.3.1 Methods and Assumptions 
This section addresses potential impacts associated with implementation of the 
project on the following public services: law enforcement, fire protection, 
emergency services, and schools. The analysis is based on a review of planning 
documents applicable to the project area, consultation with various agencies, 
and field reconnaissance. 

22.3.2 Criteria for Determining Significance of Effects 
An environmental document prepared to comply with the NEPA must consider 
the context and intensity of the environmental effects that would be caused by, 
or result from, the proposed action. Under NEPA, the significance of an effect is 
used solely to determine whether an EIS must be prepared. An environmental 
document prepared to comply with the CEQA must identify the potentially 
significant environmental effects of a project. A “[s]ignificant effect on the 
environment” means a substantial, or potentially substantial, adverse change in 
any of the physical conditions within the area affected by the project” (State 
CEQA Guidelines Section 15382). CEQA also requires that the environmental 
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document propose feasible measures to avoid or substantially reduce significant 
environmental effects (State CEQA Guidelines, Section 15126.4(a)). 

The following significance criteria are based on guidance provided by the State 
CEQA Guidelines and consider the context and intensity of the environmental 
effects as required under NEPA. Impacts of an alternative on public services 
would be significant if project implementation would do any of the following: 

• Interfere with emergency services 

• Degrade the level of service of a public service 

• Require relocating public service facilities 

• Require substantial improvements to the facilities or level of staffing of 
a public service to maintain its existing level of service 

22.3.3 Topics Eliminated from Further Consideration 
No topics were eliminated from consideration. 

22.3.4 Direct and Indirect Effects 

No-Action Alternative 
The impact discussion for the No-Action Alternative addresses Shasta Lake and 
vicinity and the upper Sacramento River together because this alternative would 
not affect land use in any of the primary study area locations. It also addresses 
the lower Sacramento River and Delta and the CVP/SWP service areas together 
because the distance from the project area would result in similar impacts. 

Shasta Lake and Vicinity, Upper Sacramento River (Shasta Dam to Red 
Bluff), Lower Sacramento River and Delta, and CVP/SWP Service Areas 
Impact PS-1 (No-Action): Disruption of Public Services   Under the No-Action 
Alternative, no new facilities would be constructed in the primary or extended 
study areas, and no changes in Reclamation’s existing facilities or operations 
would occur that would directly or indirectly result in the disruption of public 
services in the project area. Therefore, no impact would occur. Mitigation is not 
required for the No-Action Alternative. 

Impact PS-2 (No-Action): Degraded Level of Public Services   Under the No-
Action Alternative, no new facilities or infrastructure would be constructed in 
the primary or extended study areas and no changes in Reclamation’s existing 
facilities or operations would occur that would directly or indirectly result in 
degraded levels of public services in the project area. Therefore, no impact 
would occur. Mitigation is not required for the No-Action Alternative. 

Impact PS-3 (No-Action): Relocation of Public Service Facilities   Under the 
No-Action Alternative, no new facilities would be constructed in the primary or 
extended study areas and no changes in Reclamation’s existing facilities or 
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operations would occur that would directly or indirectly result in the relocation 
of public service facilities in the project area. Therefore, no impact would occur. 
Mitigation is not required for the No-Action Alternative. 

CP1 – 6.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
The impact discussion for CP1 addresses Shasta Lake and vicinity and upper 
Sacramento River together because impacts from construction activities would 
affect both areas. It also addresses the lower Sacramento River and Delta and 
the CVP/SWP service areas together because their distance from the project 
area would result in similar impacts. 

Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
Impact PS-1 (CP1): Short-Term Disruption of Public Services   Project 
construction could result in short-term disruption of emergency services 
response as well as short-term disruption to school bus services throughout the 
Gateway Unified School District. Short-term traffic delays and access 
restrictions would require traffic controls and coordination with public services 
agencies. Although Reclamation would implement measures to lessen short-
term disruption of public services, this impact would be potentially significant. 

Construction activities associated with enlarging Shasta Dam and related 
infrastructure (e.g., road relocations, bridge replacements) near the dam and 
near relocation sites for utilities, roads, and structures could temporarily disrupt 
transportation and circulation patterns in the vicinity, which could affect 
emergency services response and school bus service. Emergency preparedness, 
emergency communications, and emergency supplies, including food and 
shelter for emergency crews and public services staff, could also be affected by 
project implementation because of temporary increases in the work force. 

Direct impacts could include disruption of traffic flows and street operations 
through temporary lane closures, detours, blockages, and restrictions on 
curbside parking; these impacts could result in delays for emergency services 
vehicles and school buses traveling through or around construction zones. In 
addition, project construction could cause short-term interruptions in power and 
telecommunications services, which could affect emergency response 
capabilities in the primary study area. 

Construction activities that could disrupt emergency services and school bus 
service in the primary study area include road and bridge replacement, 
telecommunications facility replacement, power facility replacement, vegetation 
clearing for utility relocation, structure removal, marina relocation, and 
emergency services facility relocation. Reclamation estimates that construction 
activities for CP1 would take 4.5 years. 
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Routes proposed for transporting construction materials to the dam consist of I-
5 and local roads, particularly Shasta Dam Boulevard and Lake Boulevard. 
These routes are used primarily by Reclamation personnel to access the Shasta 
Dam facilities, by visitors and tourists, and by residents of the City of Shasta 
Lake. At this time, no detours or lane closures are proposed for the portions of 
Shasta Dam Boulevard and Lake Boulevard that serve the City of Shasta Lake. 
Road closures would likely be required adjacent to the facilities in the 
immediate vicinity of Shasta Dam and Reclamation’s Northern California Area 
Office. 

The Gateway Unified School District covers Shasta Lake and vicinity and 
portions of the upper Sacramento River area. Project construction could result in 
traffic delays and the need to reroute local traffic to ensure public health and 
safety. School bus routes could be temporarily affected by road closures and 
detours during project construction in communities around Shasta Lake. 

Several roads around Shasta Lake would be affected by infrastructure, utility, 
and marina relocation activities. These activities could require road closures, 
detours, or traffic restrictions. 

Emergency supplies and resources that could be affected by project 
implementation include food, shelter for emergency crews and local residents, 
and public services staff and equipment. Project construction activities are 
located within commuting distance of Redding, where ample food and shelter 
are available in emergencies. The Cal EMA network could supplement local 
emergency services staffing and equipment levels. However, Cal EMA may not 
be able to provide assistance when wildfires in the state require Cal EMA 
resources. 

Construction activities at Shasta Dam and various locations surrounding Shasta 
Lake could affect emergency response capabilities throughout Shasta County 
(i.e., in a portion of the upper Sacramento River area) because the areas share 
emergency services resources and responsibilities. 

In summary, project construction could result in short-term disruption of school 
bus services throughout the Gateway Unified School District. Short-term traffic 
delays and access restrictions would require traffic controls and coordination 
with public services agencies. Therefore, this impact would be potentially 
significant. Mitigation for this impact is proposed in Section 22.3.5. 

Impact PS-2 (CP1): Degraded Level of Public Services   Project 
implementation could temporarily degrade local public resources. Although 
Reclamation would provide affected public services providers (e.g., law 
enforcement, fire protection, emergency services) with sufficient funding and 
support to ensure that levels of public services would not be substantially 
degraded by construction activities, this impact would be potentially significant. 
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Project implementation could result in short-term degradation of levels of public 
services, including law enforcement, fire protection, and emergency services. 
This conclusion is based on the size of the project and proposed locations for 
construction activity associated with infrastructure alterations. The relocation of 
infrastructure combined with possible consolidation of recreational facilities 
(e.g., USFS administrative facilities, campgrounds, boat ramps, marinas) could 
result in changing demands for public services. Project construction activities 
proposed around Shasta Lake could require local, State, and Federal agencies to 
change the locations of some public services, which could affect the areas 
where the public services are currently located. 

Project implementation could also result in degraded levels of public services in 
the upper Sacramento River portion of the primary study area because the 
Shasta Lake area and parts of the upper Sacramento River area share public 
services. Project construction activities at Shasta Lake could require the use of 
public services resources that could be needed simultaneously for public 
services assistance in the upper Sacramento River area. 

Reclamation estimates that CP1 would take 4.5 years to complete. Public 
services levels that are increased as a result of the project would return to pre-
project levels once construction activities were completed. However, project 
implementation could temporarily degrade local public resources. This impact 
would be potentially significant. Mitigation for this impact is proposed in 
Section 22.3.5. 

Impact PS-3 (CP1): Relocation of Public Services   The project would require 
relocation of some public service facilities in the Shasta Lake and vicinity 
portion of the primary study area. No public services facilities in the upper 
Sacramento River portion of the primary study area would need to be relocated. 
This impact would be less than significant. 

The Whiskeytown-Shasta-Trinity National Recreation Area is managed by 
USFS, which has several facilities throughout the reservoir area. Two USFS 
facilities would be inundated and thus would require relocation or replacement. 
The work station located in the Lakeshore area would be inundated by raising 
Shasta Dam and would have to be relocated to an area above the new full pool. 
The new facility would contain all of the features that exist at the current 
facility. The inundated facility would be demolished and hauled to waste. At 
Turntable Bay, another USFS facility would be inundated by the raising of 
Shasta Dam. Additional space at Turntable Bay would allow for the facility to 
be relocated on fill in the current location. Also, the SCSO substation and dock 
at the Bridge Bay Marina could need to be relocated within the marina complex. 
Reclamation would construct the replacement facilities before abandonment and 
demolition of the existing facilities, thereby ensuring that levels of public 
services provided by these facilities would not be adversely affected by the 
relocation process. This impact would be less than significant. Mitigation for 
this impact is not needed, and thus not proposed. 
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Lower Sacramento River and Delta and CVP/SWP Service Areas 
Impact PS-4 (CP1): Short-Term Disruption of Public Services   Project 
implementation would not disrupt public services in the extended study area 
because of the distance of the extended study area from project elements that 
could affect public services. The northern end of the extended study area would 
be more than 30 miles from the nearest project construction activities. 
Emergency services providers with mutual aid agreements that could be called 
on to assist with emergencies resulting from project activities are located in the 
primary study area. Project construction activities in the primary study area that 
could disrupt public services would be too far removed from the extended study 
area to disrupt emergency services or law enforcement serving areas south of 
Red Bluff. Project implementation would not disrupt school bus service in the 
extended study area because school districts located in the extended study area 
would not operate school bus routes in or near project construction activities. 
Therefore, no impact would occur. Mitigation for this impact is not needed, and 
thus not proposed. 

Impact PS-5 (CP1): Degraded Levels of Public Services   Construction 
activities are not expected to affect public service levels in the extended study 
area. Existing facilities, personnel, and equipment in the extended study area 
could provide short-term assistance for project-related public services needs 
without degrading public services levels in the extended study area. This impact 
would be less than significant. 

The northern end of the extended study area would be more than 30 miles from 
the nearest project construction activities. Public services providers with mutual 
aid agreements that could be called on to assist with law enforcement, fire 
suppression, or other emergencies resulting from project activities are located in 
the primary study area. Project construction activities around Shasta Lake are 
too far removed from the extended study area to disrupt public services below 
Red Bluff. Public services providers located in the extended study area could be 
called on by Cal EMA to assist with large-scale emergencies in the primary 
study area that resulted from project implementation. However, existing 
facilities, personnel, and equipment in the extended study area would be 
adequate to maintain current levels of service while providing assistance to the 
primary study area. 

Indirect impacts on public services in the extended study area could result from 
traffic accidents associated with the transport of project materials and workers. 
Some project materials and workers could originate in the extended study area, 
requiring northbound travel to the primary study area. At this time, Reclamation 
estimates that the project would employ 350 workers. Project-related travel that 
would likely occur on I-5, the railway, or via air transport is not anticipated to 
result in accidents in the extended study area that would require significant 
response from law enforcement, fire protection, or emergency services 
providers; however, the fact that traffic accidents resulting from project-related 
travel could occur in the extended study area means that the possibility of 
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travel-related accidents would exist. Existing facilities, personnel, and 
equipment in the extended study area are expected be adequate to maintain 
current levels of service while providing assistance for any such accidents. 

Existing facilities, staff, and equipment in the extended study area would be 
capable of providing short-term assistance for project-related public services 
needs without degrading levels of public services in the extended study area. 
Therefore, this impact would be less than significant. Mitigation for this impact 
is not needed, and thus not proposed. 

Impact PS-6 (CP1): Relocation of Public Services Facilities   Project 
implementation would not result in the relocation of public services facilities in 
the extended study area. Therefore, public services in the extended study area 
would not be affected by relocation of public services facilities. No impact 
would occur. Mitigation for this impact is not needed, and thus not proposed. 

CP2 – 12.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
The impact discussion for CP2 addresses Shasta Lake and vicinity and the upper 
Sacramento River together because impacts from construction activities would 
affect both areas. It also addresses the lower Sacramento River and Delta and 
the CVP/SWP service areas together because their distance from the project 
area would result in similar impacts. 

Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
Impact PS-1 (CP2): Short-Term Disruption of Public Services   Project 
construction could temporarily disrupt transportation and circulation patterns, 
which could affect emergency services response and school bus service. 
Although Reclamation would provide affected public services providers (e.g., 
law enforcement, fire protection, emergency services) with sufficient funding 
and support to ensure that levels of public services were not substantially 
degraded by construction activities, this impact would be potentially significant. 

Construction activities associated with enlarging Shasta Dam and related 
infrastructure (e.g., road relocations, bridge replacements) near the dam and 
near the relocation sites for utilities, roads, and structures could temporarily 
disrupt transportation and circulation patterns in the vicinity of Shasta Lake, 
which could affect emergency services response and school bus service. 
Emergency preparedness, emergency communications, and emergency supplies 
(e.g., food, shelter for emergency crews, public services staff) could also be 
affected by project implementation. 

Impacts related to short-term disruption of emergency services that would result 
from implementing the 12.5-foot dam raise (CP2) are similar to those identified 
for the 6.5-foot dam raise (Impact PS-1 (CP1)). However, the duration of the 
impacts would be longer for CP2 because construction activities associated with 
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the 12.5-foot dam raise would take more time than under the 6.5-foot dam raise. 
The 12.5-foot dam raise would require significantly more concrete and is 
anticipated to take 6 more months to construct than the 6.5-foot dam raise 
(CP1). 

The increased amount of infrastructure demolition and relocation activity 
associated with CP2 would also require more time than under CP1. More 
structures would need to be demolished and relocated, and additional power and 
telecommunication lines would need to be relocated. Additional septic systems 
and wells would also require demolition and relocation, and 20 additional road 
segments would need to be realigned for CP2. The increased construction 
activity in the Shasta Lake and vicinity portion of the primary study area under 
CP2 would extend the duration of potential disruption to emergency services 
and school bus service in that area. This impact would be potentially significant. 
Mitigation for this impact is proposed in Section 22.3.5. 

Impact PS-2 (CP2): Degraded Levels of Public Services   Project 
implementation could cause short-term degradation of levels of public services, 
including law enforcement, fire protection, and emergency services. Although 
Reclamation would provide affected public services providers (e.g., law 
enforcement, fire protection, emergency services) with sufficient funding and 
support to ensure that levels of public services would not be substantially 
degraded, this impact would be potentially significant. 

Project implementation could result in short-term degradation of levels of public 
services, including law enforcement, fire protection, and emergency services. 
This conclusion is based on the size of the project and proposed locations for 
construction activity associated with infrastructure alterations. The relocation of 
infrastructure combined with possible consolidation of recreational facilities 
(e.g., campgrounds, boat ramps, marinas) could result in changing demands for 
public services. Project construction activities proposed around Shasta Lake 
could require local, State, and Federal agencies to change the locations of some 
public services, which could affect the areas where the resources are currently 
located. 

This impact would be similar to Impact PS-2 (CP1). However, the impacts 
would last longer for CP2 than CP1 because more time would be needed to 
complete project construction under the 12.5-foot dam raise. Reclamation 
estimates that CP2 would take 5 years to complete. Project implementation 
could temporarily degrade local public services. This impact would be 
potentially significant. Mitigation for this impact is proposed in Section 22.3.5. 

Impact PS-3 (CP2): Relocation of Public Services Facilities   This impact 
would be similar to Impact PS-3 (CP1). Facility relocation would not degrade 
levels of public services when the public service agencies relocated to their new 
facilities. This impact would be less than significant. Mitigation for this impact 
is not needed, and thus not proposed. 
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Lower Sacramento River and Delta and CVP/SWP Service Areas 
Impact PS-4 (CP2): Short-Term Disruption of Public Services   This impact 
would be similar to Impact PS-4 (CP1). Project implementation would not 
disrupt public services in the extended study area because of the distance of the 
extended study area from project elements that could affect public services. No 
impact would occur. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact PS-5 (CP2): Degraded Levels of Public Services   This impact would be 
similar to Impact PS-5 (CP1). Project construction activities are not expected to 
affect public services levels in the extended study area. Existing facilities, staff, 
and equipment in the extended study area would be capable of providing short-
term assistance for project-related public services needs without degrading 
levels of public services in the extended study area. This impact would be less 
than significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact PS-6 (CP2): Relocation of Public Services Facilities   This impact 
would be identical to Impact PS-6 (CP1). Project implementation would not 
result in the relocation of public service facilities in the extended study area. No 
impact would occur. Mitigation for this impact is not needed, and thus not 
proposed. 

CP3 – 18.5-Foot Dam Raise, Agricultural Water Supply Reliability and 
Anadromous Fish Survival 
The impact discussion for CP3 addresses Shasta Lake and vicinity and the upper 
Sacramento River together because impacts from construction activities would 
affect both areas. It also addresses the lower Sacramento River and Delta and 
the CVP/SWP service areas together because their distance from the project 
area would result in similar impacts. 

Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
Impact PS-1 (CP3): Short-Term Disruption of Public Services   Project 
construction could temporarily disrupt transportation and circulation patterns, 
which could affect emergency services response and school bus service. 
Although Reclamation would provide affected public services providers (e.g., 
law enforcement, fire protection, emergency services) with sufficient funding 
and support to ensure that levels of public services were not substantially 
degraded by construction activities, this impact would be potentially significant. 

Construction activities associated with enlarging Shasta Dam and the related 
infrastructure (e.g., road relocations, bridge replacements) near the dam and 
near the relocation sites for utilities, roads, and structures could temporarily 
disrupt transportation and circulation patterns in the vicinity, which could affect 
emergency services response and school bus service. Emergency preparedness, 
emergency communications, and emergency supplies (food, shelter for 
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emergency crews, public services staff) could also be affected by project 
implementation. 

This impact would be similar to Impact PS-1 (CP1). However, the impact would 
last longer for CP3 because construction activities associated with the 18.5-foot 
dam raise would take more time than for the 6.5-foot dam raise. Reclamation 
estimates that the 18.5-foot dam raise would take 5 years. The 18.5-foot dam 
raise would require significantly more concrete and is anticipated to take 6 more 
months to construct than the 6.5-foot dam raise (CP1). The increased amount of 
infrastructure demolition and relocation activity associated with CP3 would also 
require more time than for CP1. Almost twice as many structures would need to 
be demolished and relocated, and additional power and telecommunication lines 
would require removal and relocation. Additional septic systems and wells 
would be abandoned and relocated, and 25 more road segments would be 
realigned. The increased construction activity at Shasta Dam and in the 
surrounding area would extend the time of potential disruption to emergency 
services. This impact would be potentially significant. Mitigation for this impact 
is proposed in Section 22.3.5. 

Impact PS-2 (CP3): Degraded Levels of Public Services   Project 
implementation could cause short-term degradation of levels of public services, 
including law enforcement, fire protection, and emergency services. Although 
Reclamation would provide affected public services providers (e.g., law 
enforcement, fire protection, emergency services) with sufficient funding and 
support to ensure that levels of public services were not substantially degraded, 
this impact would be potentially significant. 

Project implementation could result in short-term degradation of levels of public 
services, including law enforcement, fire protection, and emergency services. 
This conclusion is based on the size of the project and proposed locations for 
construction activity associated with infrastructure alterations. The relocation of 
infrastructure, combined with possible consolidation of recreational facilities 
(e.g., campgrounds, boat ramps, marinas), could result in changing demands for 
public services. Project construction activities proposed around Shasta Lake 
could require local, State, and Federal agencies to change the locations of some 
public services, which could affect the areas where the public services are 
currently located. 

This impact would be similar to Impact PS-2 (CP1). However, the impact would 
last longer for CP3 than for CP1 because more time would be needed to 
complete project construction for the 18.5-foot dam raise. This impact would be 
potentially significant. Mitigation for this impact is proposed in Section 22.3.5. 

Impact PS-3 (CP3): Relocation of Public Services Facilities   This impact 
would be similar to Impact PS-3 (CP1). Facilities relocation would not degrade 
levels of public services while the public services agencies are relocating to new 
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facilities. This impact would be less than significant. Mitigation for this impact 
is not needed, and thus not proposed. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Impact PS-4 (CP3): Short-Term Disruption of Public Services   This impact 
would be similar to Impact PS-4 (CP1). Project implementation would not 
disrupt public services in the extended study area because of the distance of the 
extended study area from project elements that could affect public services. No 
impact would occur. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact PS-5 (CP3): Degraded Levels of Public Services   This impact would be 
similar to Impact PS-5 (CP1). Project construction activities are not expected to 
affect public services levels in the extended study area. Existing facilities, staff, 
and equipment in the extended study area would be capable of providing short-
term assistance for project-related public services needs without degrading 
levels of public services in the extended study area. This impact would be less 
than significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact PS-6 (CP3): Relocation of Public Services Facilities   This impact 
would be identical to Impact PS-6 (CP1). Project implementation would not 
result in the relocation of public services facilities in extended study area. No 
impact would occur. Mitigation for this impact is not needed, and thus not 
proposed. 

CP4 and CP4A – 18.5-Foot Dam Raise, Anadromous Fish Focus with 
Water Supply Reliability 
The impact discussion for CP4 and CP4A addresses Shasta Lake and vicinity 
and the upper Sacramento River together because impacts from construction 
activities would affect both areas. It also addresses the lower Sacramento River 
and Delta and the CVP/SWP service areas together because their distance from 
the project area would result in similar impacts. 

Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
Impact PS-1 (CP4 and CP4A): Short-Term Disruption of Public Services   
Project construction could temporarily disrupt transportation and circulation 
patterns, which could affect emergency services response and school bus 
service. Although Reclamation would provide affected public services providers 
(e.g., law enforcement, fire protection, emergency services) with sufficient 
funding and support to ensure that levels of public services were not 
substantially degraded by construction activities, this impact would be 
potentially significant for CP4 and CP4A. 

This impact would be similar to Impact PS-1 (CP3). Construction activities 
associated with enlarging Shasta Dam and related infrastructure (e.g., road 
relocations, bridge replacements) near the dam and near the relocation sites for 
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utilities, roads, and structures could temporarily disrupt transportation and 
circulation patterns in the vicinity of Shasta Lake, which could affect 
emergency services response and school bus service. Emergency preparedness, 
emergency communications, and emergency supplies (e.g., food, shelter for 
emergency crews, public services staff) could also be affected by project 
implementation. In addition, gravel augmentation and the habitat restoration 
activities along the upper Sacramento River would slightly, but not 
substantially, increase the potential for short-term disruption of public services 
in the primary study area. 

This impact would be potentially significant for CP4. Mitigation for this impact 
is proposed in Section 22.3.5. 

This impact would be potentially significant for CP4A. Mitigation for this 
impact is proposed in Section 22.3.5. 

Impact PS-2 (CP4 and CP4A): Degraded Levels of Public Services   Project 
implementation could cause short-term degradation of levels of public services, 
including law enforcement, fire protection, and emergency services. Although 
Reclamation would provide affected public services providers (e.g., law 
enforcement, fire protection, emergency services) with sufficient funding and 
support to ensure that levels of public services were not substantially degraded, 
this impact would be potentially significant. 

This impact would be similar to Impact PS-2 (CP3). Project implementation 
could result in short-term degradation of levels of public services, including law 
enforcement, fire protection, and emergency services. This conclusion is based 
on the size of the project and proposed locations for construction activity 
associated with infrastructure alterations. The relocation of infrastructure, 
combined with possible consolidation of recreational facilities (e.g., 
campgrounds, boat ramps, marinas), could result in changing demands for 
public services. Project construction proposed around Shasta Lake could require 
local, State, and Federal agencies to change the location of some public 
services, which could affect the areas where the public services are currently 
located. In addition, gravel augmentation and the habitat restoration activities 
along the upper Sacramento River would slightly, but not substantially, increase 
the potential for degradation of public services. 

This impact would be potentially significant for CP4. Mitigation for this impact 
is proposed in Section 22.3.5. 

This impact would be potentially significant for CP4A. Mitigation for this 
impact is proposed in Section 22.3.5. 

Impact PS-3 (CP4 and CP4A): Relocation of Public Services Facilities   This 
impact would be similar to Impact PS-3 (CP1). Facilities relocation would not 
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degrade levels of public services while the public services agencies are 
relocating to new facilities. 

This impact would be less than significant for CP4. Mitigation for this impact is 
not needed, and thus not proposed. 

This impact would be less than significant for CP4A. Mitigation for this impact 
is not needed, and thus not proposed. 

Lower Sacramento River and Delta and CVP/SWP Service Areas 
Impact PS-4 (CP4 and CP4A): Short-Term Disruption of Public Services   This 
impact would be similar to Impact PS-4 (CP1). Project implementation would 
not disrupt public services in the extended study area because of the distance of 
the extended study area from project elements that could affect public services. 
Therefore no impact would occur for CP4 or CP4A. Mitigation for this impact 
is not needed, and thus not proposed. 

Impact PS-5 (CP4 and CP4A): Degraded Levels of Public Services   This 
impact would be similar to Impact PS-5 (CP1). Project construction activities 
are not expected to affect public services levels in the extended study area. 
Existing facilities, staff, and equipment in the extended study area would be 
capable of providing short-term assistance for project-related public services 
needs without degrading levels of public services in the extended study area. 

This impact would be less than significant for CP4. Mitigation for this impact is 
not needed, and thus not proposed. 

This impact would be less than significant for CP4A. Mitigation for this impact 
is not needed, and thus not proposed. 

Impact PS-6 (CP4 and CP4A): Relocation of Public Services Facilities   This 
impact would be identical to Impact PS-6 (CP1). Project implementation would 
not result in the relocation of public services facilities in the extended study 
area. No impact would occur for CP4 or CP4A. Mitigation for this impact is not 
needed, and thus not proposed. 

CP5 – 18.5-Foot Dam Raise, Combination Plan 
The impact discussion for CP5 addresses Shasta Lake and vicinity and the upper 
Sacramento River together because impacts from construction activities would 
affect both areas. It also addresses the lower Sacramento River and Delta and 
the CVP/SWP service areas together because their distance from the project 
area would result in similar impacts. 

Shasta Lake and Vicinity and Upper Sacramento River (Shasta Dam to 
Red Bluff) 
Impact PS-1 (CP5): Short-Term Disruption of Public Services   Project 
construction could temporarily disrupt transportation and circulation patterns, 
which could affect emergency services response and school bus service. 
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Although Reclamation would provide affected public services providers (e.g., 
law enforcement, fire protection, emergency services) with sufficient funding 
and support to ensure that levels of public services were not substantially 
degraded by construction activities, this impact would be potentially significant. 

This impact would be similar to Impact PS-1 (CP3). Construction activities 
associated with enlarging Shasta Dam and related infrastructure (e.g., road 
relocations, bridge replacements) near the dam and near relocation sites for 
utilities, roads, and structures could temporarily disrupt transportation and 
circulation patterns in the vicinity, which could affect emergency services 
response and school bus service. Emergency preparedness, emergency 
communications, and emergency supplies (e.g., food, shelter for emergency 
crews, public service staff) could also be affected by project implementation. In 
addition, gravel augmentation and the habitat restoration activities along the 
upper Sacramento River would slightly, but not substantially, increase the 
potential for short-term disruption of public services in the primary study area. 
This impact would be potentially significant. Mitigation for this impact is 
proposed in Section 22.3.5. 

Impact PS-2 (CP5): Degraded Levels of Public Services   Project 
implementation could cause short-term degradation of levels of public services, 
including law enforcement, fire protection, and emergency services. Although 
Reclamation would provide affected public services providers (e.g., law 
enforcement, fire protection, emergency services) with sufficient funding and 
support to ensure that levels of public services were not substantially degraded, 
this impact would be potentially significant. 

This impact would be similar to Impact PS-2 (CP3). Project implementation 
could result in short-term degradation of levels of public services, including 
impacts on law enforcement, fire protection, and emergency services. This 
conclusion is based on the size of the project and proposed locations for 
construction activity associated with infrastructure alterations. Project 
construction activities proposed around Shasta Lake could require local, State, 
and Federal agencies to change the location of some public services, which 
could affect the areas where the public services are currently located. In 
addition, gravel augmentation and the habitat restoration activities along the 
upper Sacramento River would slightly, but not substantially, increase the 
potential for degradation of public services. This impact would be potentially 
significant. Mitigation for this impact is proposed in Section 22.3.5. 

Impact PS-3 (CP5): Relocation of Public Services Facilities   This impact is 
similar to Impact PS-3 (CP1). Facilities relocation would not degrade levels of 
public service while the public service agencies are relocating to new facilities. 
This impact would be less than significant. Mitigation for this impact is not 
needed, and thus not proposed. 
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Lower Sacramento River and Delta and CVP/SWP Service Areas 
Impact PS-4 (CP5): Short-Term Disruption of Public Services   This impact 
would be similar to Impact PS-4 (CP1). Project implementation would not 
disrupt public services in the extended study area because of the distance of the 
extended study area from project elements that could affect public services. No 
impact would occur. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact PS-5 (CP5): Degraded Levels of Public Services   This impact would be 
similar to Impact PS-5 (CP1). Project construction activities are not expected to 
affect public services levels in the extended study area. Existing facilities, staff, 
and equipment in the extended study area would be capable of providing short-
term assistance for project-related public services needs without degrading 
levels of public services in the extended study area. This impact would be less 
than significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact PS-6 (CP5): Relocation of Public Services Facilities   This impact 
would be identical to Impact PS-6 (CP1). Project implementation would not 
result in the relocation of public services facilities in the extended study area. 
No impact would occur. Mitigation for this impact is not needed, and thus not 
proposed. 

22.3.5 Mitigation Measures 
Table 22-2 presents a summary of mitigation measures for public services. 

Table 22-2. Summary of Mitigation Measures for Public Services 

Impact  No-Action 
Alternative CP1 CP2 CP3 CP4/ 

CP4A 
CP5 

Impact PS-1: Disruption 
of Public Services 
(Shasta Lake and 
Vicinity and Upper 
Sacramento River) 

LOS before 
Mitigation NI PS PS PS PS PS 

Mitigation Measure None 
required. 

Mitigation Measure PS-1: Coordinate and 
Assist Public Services Agencies. 

LOS after Mitigation NI LTS LTS LTS LTS LTS 

Impact PS-2: Degraded 
Level of Public Services 
(Shasta Lake and 
Vicinity and Upper 
Sacramento River) 

LOS before 
Mitigation NI PS PS PS PS PS 

Mitigation Measure None 
required. 

Mitigation Measure PS-2: Provide Support to 
Public Services Agencies. 

LOS after Mitigation NI LTS LTS LTS LTS LTS 

Impact PS-3: Relocation 
of Public Service 
Facilities (Shasta Lake 
and Vicinity and Upper 
Sacramento River) 

LOS before 
Mitigation NI LTS LTS LTS LTS LTS 

Mitigation Measure None 
required. None needed; thus, none proposed. 

LOS after Mitigation NI LTS LTS LTS LTS LTS 
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Table 22-2. Summary of Mitigation Measures for Public Services (contd.) 

Impact  No-Action 
Alternative CP1 CP2 CP3 CP4/ 

CP4A CP5 

Impact PS-4: Short-
Term Disruption of 
Public Services (Lower 
Sacramento River, 
Delta, CVP/SWP 
Service Areas) 

LOS before 
Mitigation NI NI NI NI NI NI 

Mitigation Measure None 
required. None needed; thus, none proposed. 

LOS after Mitigation NI NI NI NI NI NI 

Impact PS-5: Degraded 
Levels of Public 
Services (Lower 
Sacramento River, 
Delta, CVP/SWP 
Service Areas) 

LOS before 
Mitigation NI LTS LTS LTS LTS LTS 

Mitigation Measure None 
required. None needed; thus, none proposed. 

LOS after Mitigation NI LTS LTS LTS LTS LTS 

Impact PS-6: Relocation 
of Public Services 
Facilities (Lower 
Sacramento River, 
Delta, CVP/SWP 
Service Areas) 

LOS before 
Mitigation NI NI NI NI NI NI 

Mitigation Measure None 
required. None needed; thus, none proposed. 

LOS after Mitigation NI NI NI NI NI NI 
Key: NI = no impact 

 

CP = Comprehensive Plan 
CVP = Central Valley ProjectLOS = level of significance 
LTS = less than significant 

PS = potentially significant 
SWP = State Water Project 

No-Action Alternative 
No mitigation measures are required for the No-Action Alternative. 

CP1 – 6.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
No mitigation is required for Impacts PS-3 (CP1) through PS-6 (CP1). 
Mitigation is provided below for impacts of CP1 related to short-term disruption 
of public services (PS-1) and degraded levels of public services in the primary 
study area (PS-2). 

Mitigation Measure PS-1 (CP1): Coordinate and Assist Public Services 
Agencies   Reclamation will coordinate all proposed road closures, detours, and 
traffic control measures with the (SCSO) and Tehama County Sheriff’s Office, 
which are the designated Cal EMA (formerly OES) headquarters for the 
primary study area. 

Reclamation will appoint a public liaison to communicate construction 
schedules, road closures, and project activities to the public. The liaison will 
organize and conduct public meetings for the purpose of communicating project 
information. The liaison will meet with all affected public services agencies to 
coordinate public meetings and information exchanges. 

Reclamation will obtain all necessary permits and/or authorizations from public 
services agencies for matters requiring agency approval and/or cooperation. 
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Reclamation will meet with public services agencies to determine traffic 
controls for infrastructure, utility, and structure relocation. 

Reclamation will develop and implement a monitoring plan to track the 
effectiveness of this mitigation measure, and will make adjustments, if 
necessary. 

Traffic Control and Safety Assurance Plan   Reclamation will implement 
Mitigation Measure Trans-1 as described in Chapter 20, “Transportation and 
Traffic,” to reduce adverse effects of road closures and detours or partial road 
closures on access to local streets and adjacent uses. 

Implementation of this mitigation measure would reduce Impact PS-1 (CP1) to 
a less-than-significant level. 

Mitigation Measure PS-2 (CP1): Provide Support to Public Services 
Agencies   Reclamation will provide affected public services providers (e.g., 
law enforcement, fire protection, emergency services) with sufficient funding 
and support to ensure that levels of public services are not substantially 
degraded by construction activities. Reclamation will coordinate with affected 
providers to develop a mutual understanding of the amount and schedule of 
financial and administrative support required to reduce this impact to a less-
than-significant level. 

Reclamation will develop and implement a monitoring plan to track the 
effectiveness of this mitigation measure, and will make adjustments, if 
necessary. 

Implementation of this mitigation measure would reduce Impact PS-2 (CP1) to 
a less-than-significant level. 

CP2 – 12.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
No mitigation is required for Impacts PS-3 (CP2) through PS-6 (CP2). 
Mitigation is provided below for the impacts of CP2 related to short-term 
disruption of public services (PS-1) and degraded levels of public services (PS-
2) in the primary study area. 

Mitigation Measure PS-1 (CP2): Coordinate and Assist Public Services 
Agencies   This mitigation measure is identical to Mitigation Measure PS-1 
(CP1). Implementation of this mitigation measure would reduce Impact PS-1 
(CP2) to a less-than-significant level. 

Mitigation Measure PS-2 (CP2): Provide Support to Public Services 
Agencies   This mitigation measure is identical to Mitigation Measure PS-2 
(CP1). Implementation of this mitigation measure would reduce Impact PS-2 
(CP2) to a less-than-significant level. 
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CP3 – 18.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
No mitigation is required for Impacts PS-3 (CP3) through PS-6 (CP3). 
Mitigation is provided below for the impacts of CP3 related to short-term 
disruption of public services (PS-1) and degraded levels of public services (PS-
2) in the primary study area. 

Mitigation Measure PS-1 (CP3): Coordinate and Assist Public Services 
Agencies   This mitigation measure is identical to Mitigation Measure PS-1 
(CP1). Implementation of this mitigation measure would reduce Impact PS-1 
(CP3) to a less-than-significant level. 

Mitigation Measure PS-2 (CP3): Provide Support to Public Services 
Agencies   This mitigation measure is identical to Mitigation Measure PS-2 
(CP1). Implementation of this mitigation measure would reduce Impact PS-2 
(CP3) to a less-than-significant level. 

CP4 and CP4A -18.5 Foot Dam Raise, Anadromous Fish Focus with Water 
Supply Reliability 
No mitigation is required for Impacts PS-3 (CP4 and CP4A) through PS-6 (CP4 
and CP4A). Mitigation is provided below for the impacts of CP4 and CP4A 
related to short-term disruption of public services (PS-1) and degraded levels of 
public services (PS-2) in the primary study area. 

Mitigation Measure PS-1 (CP4 and CP4A): Coordinate and Assist Public 
Services Agencies   This mitigation measure identical to Mitigation Measure 
PS-1 (CP1). Implementation of this mitigation measure would reduce Impact 
PS-1 (CP4 and CP4A) to a less-than-significant level. 

Mitigation Measure PS-2 (CP4 and CP4A): Provide Support to Public 
Services Agencies   This mitigation measure is identical to Mitigation Measure 
PS-2 (CP1). Implementation of this mitigation measure would reduce Impact 
PS-2 (CP4 and CP4A) to a less-than-significant level. 

CP5 – 18.5-Foot Dam Raise, Combination Plan 
No mitigation is required for Impacts PS-3 (CP5) through PS-6 (CP5). 
Mitigation is provided below for the impacts of CP5 related to short-term 
disruption of public services (PS-1) and degraded levels of public services (PS-
2) in the primary study area. 

Mitigation Measure PS-1(CP5): Coordinate and Assist Public Services 
Agencies   This mitigation measure is identical to Mitigation Measure PS-1 
(CP1). Implementation of this mitigation measure would reduce Impact PS-1 
(CP5) to a less-than-significant level. 

Mitigation Measure PS-2 (CP5): Provide Support to Public Services 
Agencies   This mitigation measure is identical to Mitigation Measure PS-2 
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(CP1). Implementation of this mitigation measure would reduce Impact PS-2 
(CP5) to a less-than-significant level. 

22.3.6 Cumulative Effects 
Chapter 3, “Considerations for Describing the Affected Environment and 
Environmental Consequences,” gives an overview of the cumulative effects 
analysis, including significance criteria, and discusses the relationship of this 
analysis to the CALFED Programmatic Cumulative Impacts Analysis. Table 3-
1, “Present and Reasonably Foreseeable Future Actions Included in the 
Analysis of Cumulative Impacts, by Resource Area,” in Chapter 3, lists the 
projects considered quantitatively and qualitatively within the cumulative 
impacts analysis. This cumulative impacts analysis accounts for potential 
project impacts combined with the impacts of existing facilities, conditions, 
land uses, and reasonably foreseeable actions expected to occur in the study 
area on a qualitative and quantitative level. None of the projects listed in Table 
3-1 under Quantitative Analysis would have effects on  public services in the 
primary study area or have effects in extended study area that contribute to 
cumulative impacts of the SLWRI since no impacts have been identified in the 
extended study area. This analysis is based on the projects listed in Table 3-1 
under Qualitative Analysis. 

Past and present projects that could affect public services relate to construction 
projects, land use developments, dam construction, and recreation development. 
Projects listed in Table 3-1 that may have a cumulative effect on public services 
in the primary study area include the Antlers Bridge Replacement, Moody Flats 
Quarry, and the Iron Mountain Restoration Plan. SLWRI is not expected to have 
cumulative impacts on public services in the extended study area. 

Implementing the proposed SLWRI alternatives would not have a significant 
cumulative effect on public services in the primary study area. As described 
above, CP1– CP5 would result in short-term disruption of public services, 
would degrade the levels of public services provided, and would require the 
relocation of public services facilities in the primary study area. These effects 
would be of greater magnitude and duration with the larger dam raises. Thus, 
effects of CP2 would be similar to but greater than those of CP1, and similar to 
but less than those of CP3–CP5. Although Mitigation Measures PS-1 and PS-2 
would enhance the coordination of public services during project 
implementation, the adverse effects of CP1–CP5 would not be eliminated, 
particularly regarding short-term disruption of public services. Only three of the 
present or reasonably foreseeable future actions, Antlers Bridge Replacement, 
Moody Flats Quarry, and the Iron Mountain Restoration Plan, are located in the 
immediate vicinity of Shasta Lake and would have the potential to result in 
short-term disruption of public services, would degrade the levels of public 
services provided, or would require the relocation of public services facilities in 
the primary study area. The Antlers Bridge replacement is currently under 
construction and is expected to be completed in 2015, before any of the action 
alternatives would begin. With respect to the Iron Mountain Mine Restoration 
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Plan, this activity would be unlikely to occur simultaneously with the action 
alternatives.  The Moody Flats Quarry project Draft EIR is currently being 
prepared by the CEQA Lead Agency, it is uncertain when actions may occur. 
Therefore, construction activities related to implementation of the proposed 
SLWRI alternatives would not contribute considerably to significant cumulative 
impacts on public services. 

The effects of CP1–CP5 on public services would diminish with distance from 
project construction sites, and the alternatives would not have cumulatively 
considerable impacts on public services downstream from Red Bluff (i.e., in the 
extended study area). 
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Chapter 23  
Power and Energy 

This chapter describes the environmental and regulatory settings of power and 
energy, as well as environmental consequences and mitigation measures, as they 
pertain to the SLWRI action alternatives. The discussion of power and energy 
of the existing conditions and the potential impacts of the program alternatives 
on power and energy encompass the Pit 7 Powerplant upstream from Shasta 
Reservoir as well as the CVP/SWP water service areas and associated facilities. 

23.1 Affected Environment 

Shasta Lake is an integral part of the CVP, and the proposed changes in storage 
and releases affect system operations throughout the CVP. This change in CVP 
operations and the dedication of a portion of the storage in Shasta Lake to 
operate for the SWP affect the operations of the entire SWP system. Locally, 
the potential changes in operations would likely affect the upstream Pit 7 
Powerplant. 

The CVP is a multipurpose project with 20 storage facilities, 5 pumping plants, 
11 hydroelectric powerplants, and 500 miles of major canals, as well as 
conduits, tunnels, and related facilities.  As mandated, the power generation of 
the CVP is first dedicated to meeting the project use requirements of the CVP 
facilities.  Because the CVP generates more power than it uses, the excess 
power is marketed through the Western Area Power Administration (Western). 

The SWP is a multipurpose project with 32 storage facilities. Major SWP 
facilities include 17 pumping plants, 8 hydroelectric powerplants, and 660-plus 
miles of aqueducts and pipelines. Because the SWP uses more energy than it 
generates from its hydroelectric facilities, DWR has exchange agreements with 
other utility companies and has developed other power resources. DWR sells 
surplus power, when it is available, to minimize the net cost of pumping energy. 

For a more in-depth description of the affected environment, see the Power and 
Energy Technical Report. 

23.1.1 Shasta Lake and Vicinity 
The Shasta Division of the CVP contains Shasta Dam, Lake, and Powerplant, 
and Keswick Dam, Reservoir, and Powerplant; it captures water from the 
Sacramento River basin. Shasta Powerplant is located just below Shasta Dam as 
part of the Shasta Division. Water from the dam is released through five 15-foot 
penstocks leading to the 5 main generating units and 2 station service units with 
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a maximum generation capacity of 710 megawatts (MW). Shasta Powerplant is 
a peaking plant and generally runs when demand for electricity is high. The 
remaining energy is marketed to customers in Northern California. The 2007 net 
annual generation of Shasta Powerplant was 1,914,175 megawatt-hours (MWh). 

23.1.2 Upper Sacramento River (Shasta Dam to Red Bluff Pumping Plant) 
CVP powerplants located downstream from Shasta Reservoir but upstream from 
the Red Bluff Pumping Plant are Trinity, Lewiston, Judge Francis Carr, and 
Spring Creek powerplants of the Trinity River Division and Keswick 
Powerplant of the Shasta Division. The Trinity River Division captures 
headwaters from the Trinity River basin and diverts surplus water to the 
Sacramento River. 

Trinity Dam stores water from the Trinity River in Trinity Reservoir and makes 
releases to the Trinity River through Trinity Powerplant. Downstream, Lewiston 
Dam makes minimum required releases to the Trinity River through Lewiston 
Powerplant and diverts water into Clear Creek Tunnel and through Judge 
Francis Carr Powerplant to Whiskeytown Reservoir. Some Whiskeytown 
Reservoir releases are made through Spring Creek Power Conduit and 
Powerplant into Keswick Reservoir in the Shasta Division. The remaining 
releases from Whiskeytown Reservoir are made to Clear Creek. Releases from 
Keswick Reservoir are made through Keswick Powerplant to the Sacramento 
River. 

Keswick Powerplant belongs to the Shasta Division, is located at Keswick Dam, 
and has 3 generating units with a total capacity of 117 MW. Keswick 
Powerplant is a run-of-the-river facility, creating Shasta Powerplant’s afterbay 
and providing uniform flows to the Sacramento River. 

23.1.3 Lower Sacramento River and Delta 
Two CVP powerplants, Folsom and Nimbus, are located between Red Bluff 
Pumping Plant and the Delta. Both powerplants belong to the Folsom Unit on 
the American River. 

Folsom Powerplant is a peaking powerplant, located at the foot of Folsom Dam 
on the north side of the American River. Water from the dam is released 
through three 15-foot-diameter penstocks to 3 generating units with a maximum 
capacity of 215 MW. Folsom Dam was constructed by USACE and, on 
completion, was transferred to Reclamation for coordinated operation as an 
integral part of the CVP. 

Nimbus Dam forms Lake Natoma to act as an afterbay for Folsom Powerplant. 
It allows dam operators to coordinate power generation and flows in the lower 
American River channel during normal reservoir operations. Nimbus 
Powerplant, with 2 units and a maximum capacity of 17 MW, is a run-of-the-
river facility and provides station service backup for Folsom Powerplant. 
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23.1.4 CVP/SWP Service Areas 
There are a number of generation facilities and pumping facilities in the greater 
CVP/SWP service areas, beyond the specific geographies discussed above. 
These facilities are discussed below. 

CVP Generation Facilities 
The CVP powerplants located in the CVP south-of-Delta service area include 
New Melones Powerplant in the New Melones Unit of the CVP East Side 
Division, and the William R. Gianelli and O'Neill Pumping-Generating Plants 
in the San Luis Unit of the CVP West San Joaquin Division. The latter two, 
with dual functions of generating electricity and pumping water, are jointly 
owned by Reclamation and DWR. 

New Melones Dam was completed in 1979, and inundated the original Melones 
Dam and created New Melones Reservoir on the Stanislaus River. New 
Melones Powerplant, located on the north bank immediately downstream from 
the dam, is a peaking plant. The powerplant contains 2 units and a maximum 
capacity of 383 MW. 

The San Luis Unit, part of both the CVP and SWP, was authorized in 1960. 
Reclamation and the State of California constructed and operate this unit 
jointly; 45 percent of the total cost was contributed by the Federal government 
and the remaining 55 percent by the State of California. The joint-use facilities 
are O'Neill Dam and Forebay, B.F. Sisk San Luis Dam, San Luis Reservoir, 
William R. Gianelli Pumping-Generating Plant, Dos Amigos Pumping Plant, 
Los Banos and Little Panoche Reservoirs, and San Luis Canal from O'Neill 
Forebay to Kettleman City, together with the necessary switchyard facilities. 
The Federal-only portion of the San Luis Unit includes O'Neill Pumping-
Generating Plant and Intake Canal, Coalinga Canal, Pleasant Valley Pumping 
Plant, and San Luis Drain. 

San Luis Reservoir serves as the major storage reservoir, and O'Neill Forebay 
acts as an equalizing basin for the upper stage, dual-purpose pumping-
generating plant. O’Neill Pumping-Generating Plant takes water from the Delta-
Mendota Canal and discharges it into the O'Neill Forebay, where the California 
Aqueduct (SWP feature) flows directly. William R. Gianelli Pumping-
Generating Plant lifts water from O'Neill Forebay and discharges it into San 
Luis Reservoir. During releases from the reservoir, these plants generate electric 
power by reversing flow through the turbines. Water for irrigation is released 
into the San Luis Canal and flows by gravity to Dos Amigos Pumping Plant, 
where the water is lifted more than 100 feet to permit gravity flow to the canal 
terminus at Kettleman City. The SWP canal system continues to southern 
coastal areas. 

O'Neill Pumping-Generating Plant consists of an intake channel, leading off the 
Delta-Mendota Canal, and six pumping-generating units, with a total capacity of 
about 14 MW. Normally, these units operate as pumps to lift water from 45 to 
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53 feet into O'Neill Forebay; each unit can discharge 700 cubic feet per second 
(cfs) and has a rating of 6,000 horsepower (hp). Water is occasionally released 
from the forebay to the Delta-Mendota Canal, and these units then operate as 
generators. 

William R. Gianelli Pumping-Generating Plant, the joint Federal-State facility 
located at San Luis Dam, lifts water by pump-turbines from O'Neill Forebay 
into San Luis Reservoir. During the irrigation season, water is released from 
San Luis Reservoir back through the pump-turbines to the forebay and energy is 
reclaimed. Each of the eight pumping-generating units has a capacity of 63,000 
hp as a motor and 53 MW as a generator. As a pumping plant to fill San Luis 
Reservoir, each unit lifts 1,375 cfs at a design dynamic head of 290 feet. As a 
generating plant, each unit passes 2,120 cfs at a design dynamic head of 197 
feet. 

SWP Generation Facilities 
Among the eight SWP hydroelectric powerplants, three powerplants are located 
in the Lake Oroville vicinity and the remaining in the south-of-Delta area. 

Lake Oroville, the SWP’s largest reservoir, stores winter and spring runoff from 
the Feather River watershed and releases water for SWP needs. These releases 
generate power at three powerplants: Edward Hyatt Pumping-Generating Plant, 
Thermalito Diversion Dam Powerplant, and Thermalito Pumping-Generating 
Plant (Oroville Facilities). DWR schedules hourly releases through the Oroville 
Facilities to maximize the amount of energy produced when power values are 
highest. Because the downstream water supply does not depend on hourly 
releases, water released for power in excess of local and downstream 
requirements is conserved by pump-back operation during off-peak times into 
Lake Oroville. Energy prices primarily dictate hourly operations for the power 
generation facilities. 

The remaining five SWP powerplants are the jointly owned William R. Gianelli 
Pumping-Generating Plant, Alamo Powerplant, Mojave Siphon Powerplant, 
Devil Canyon Powerplant, and Warne Powerplant. They generate about one-
sixth of the total energy used by the SWP. Alamo Powerplant uses the 133-foot 
head between Tehachapi Afterbay and Pool 43 of the California Aqueduct to 
generate electricity. Mojave Siphon Powerplant generates electricity from water 
flowing downhill after its 540-foot lift by Pearblossom Pumping Plant. Devil 
Canyon Powerplant generates electricity with water from Silverwood Lake, 
with more than 1,300 feet of head, the highest water head1 in a powerplant in 

                                                 
1 Potential hydropower generation is a function of the hydraulic net head and rate of fluid flow. The net head is the 

actual head available for power generation and is used for computing the energy generated. The net head is the 
gross head minus the head losses due to intake structures, penstocks, and outlet works. The gross or static head is 
the vertical distance between the tailwater elevation and the forebay water surface elevation (i.e., the height of 
water in the reservoir relative to its height after discharge). The head losses are generally assumed to be 2 to 
10 percent of the gross head, depending on the configuration of the powerhouse structure. 
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the SWP system. Warne Powerplant uses the 725-foot drop from Peace Valley 
Pipeline to generate electricity with its Pelton wheel turbines. 

CVP Pumping Facilities 
CVP pumping plants that move water from the Delta to CVP service areas in 
the Central Valley include C.W. “Bill” Jones Pumping Plant, O’Neill and 
William R. Gianelli Pumping-Generating Plants, Dos Amigo Pumping Plant, 
and SWP Banks Pumping Plant. Reclamation constructed and operates C.W. 
“Bill” Jones Pumping Plant. Harvey O. Banks Pumping Plant is an SWP 
facility; however, Reclamation has access to its pumping capacity by use of the 
Joint Point of Diversion, described in the State Water Resources Control 
Board’s Water Right Decision 1641. The remaining plants, described 
previously, are joint-use facilities between the two agencies under the San Luis 
Unit. 

C.W. “Bill” Jones Pumping Plant, formerly Tracy Pumping Plant, is a 
component of the CVP Delta Division. Construction of the plant started in 1947 
and was completed in 1951, with an inlet channel, pumping plant, and discharge 
pipes. Delta water is lifted 197 feet and is carried about 1 mile into the Delta-
Mendota Canal. Each of the 6 pumps at C.W. “Bill” Jones Pumping Plant is 
powered by a 22,500-hp motor and is capable of pumping 767 cfs. The intake 
canal includes the C.W. “Bill” Jones Fish Screen, which was built to intercept 
downstream migrant fish to be returned to the main channel, then to resume 
their journey to the ocean. 

Dos Amigos Pumping Plant is a joint CVP/SWP facility, located 17 miles south 
of O’Neill Forebay on the San Luis Canal. It lifts water 113 feet to permit 
gravity flow to the terminus of San Luis Canal at Kettleman City. The plant 
contains 6 pumping units, each capable of delivering 2,200 cfs at 125 feet of 
head. 

SWP Pumping Facilities 
Among the SWP pumping plants, plants that historically consumed most of the 
energy are William R. Gianelli Pumping-Generating Plant (SWP share), Harvey 
O. Banks Pumping Plant, Dos Amigos Pumping Plant (SWP share), Ira J. 
Chrisman Pumping Plant, and A.D. Edmonston Pumping Plant. 

Harvey O. Banks Pumping Plant is located 2.5 miles southwest of Clifton Court 
Forebay on the California Aqueduct. The plant is the first pumping plant for the 
California Aqueduct and the South Bay Aqueduct. It provides the necessary 
head2 for water in the California Aqueduct to flow for approximately 80 miles 
south, past O'Neill Forebay and San Luis Reservoir to Dos Amigos Pumping 
Plant (another jointly owned facility, as previously described). Harvey O. Banks 
Pumping Plant initially flows into Bethany Reservoir, where the South Bay 

                                                 
2 In pumping plants, the design head is the gross head plus the head losses due to intake structures. 
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Aqueduct truly begins. The design head ranges between 236 and 252 feet and 
installed capacity is 10,670 cfs with 333,000 hp. 

Along the California Aqueduct, Pearblossom, Chrisman, and Edmonston 
pumping plants historically consumed the highest amount of energy. 
Pearblossom Pumping Plant lifts water about 540 feet and discharges it 3,479 
feet above mean sea level (msl), the highest point along the entire California 
Aqueduct. Chrisman and Edmonston pumping plants provide 524 and 1,970 feet 
of lift, respectively, to convey California Aqueduct water across the Tehachapi 
Mountains. 

23.2 Regulatory Framework 

There are two categories of regulatory framework for hydropower: Federal 
regulations for CVP hydroelectric operations, and State regulations for the 
SWP. 

23.2.1 Federal 
Reclamation operates the CVP system for the management of floodwater, 
irrigation and municipal and industrial (M&I) water supply, fish and wildlife 
enhancement, hydropower generation, recreation, and water quality, under 
various acts authorizing specific projects and with other laws, permits, and 
enabling legislation (see the Hydrology, Hydraulics, and Water Management 
Technical Report in the Physical Resources Appendix for details). 

The power generated by the CVP is marketed through contracts with Western. 
Western, created in 1977 under the U.S. Department of Energy Organization 
Act, markets and transmits electric power throughout 15 western states. 
Western's Sierra Nevada Customer Service Region (also known as the Sierra 
Nevada Region) markets and transmits power generated from the CVP and the 
Washoe Project in excess of CVP use. 

The 2004 Marketing Plan for the Sierra Nevada Region specifies the terms and 
conditions under which Western markets power from the CVP and the Washoe 
Project that began on January 1, 2005. This marketing plan resulted in the 
existing power marketing contract between Western and the CVP that expires 
on December 31, 2024. 

23.2.2 State 
DWR is currently seeking a new 50-year hydroelectric license from the Federal 
Energy Regulatory Commission to operate the Oroville Facilities. The Final EIS 
and Final EIR are available for the general public review. The initial Federal 
Energy Regulatory Commission license for the Oroville Facilities, issued on 
February 11, 1957, expired on January 31, 2007. Currently, the Oroville 
Facilities are operating under a license that was issued by the Federal Energy 
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Regulatory Commission, effective February 1, 2007, and being renewed each 
year in anticipation of issuance of the new 50-year license. 

23.2.3 Regional and Local 
No known regional or local regulations govern power and energy resources. 

23.3 Environmental Consequences and Mitigation Measures 

The purpose of this section is to provide information about hydropower 
generation, energy use, and impacts on existing hydropower facilities from the 
SLWRI study alternatives described in the EIS. Hydropower modeling for the 
EIS was conducted to identify potential impacts from the SLWRI on 
hydropower generation and consumption at CVP and SWP facilities, which are 
operated by Reclamation and DWR, respectively. This section describes the 
analytical methodology used to calculate, for all alternatives, the hydropower 
generation and pumping energy required at existing CVP and SWP hydropower 
facilities. This chapter also describes criteria for determining significant impacts 
associated with the SLWRI alternatives, and lists those impacts. 

23.3.1 Methods and Assumptions 
Council on Environmental Quality regulations and the State CEQA Guidelines 
address NEPA and CEQA requirements for describing the potential 
environmental consequences of alternatives in an EIS and EIR, respectively. 
NEPA and CEQA requirements guide the assessments presented in this section. 
Appendix F of the State CEQA Guidelines addresses energy conservation, and 
NEPA directs that energy requirements and conservation potential are to be 
evaluated. This impact assessment is based on quantitative data regarding 
changes to hydropower resources that could occur under the program 
alternatives in geographic locales within the study area. 

Several modeling tools were used for the SLWRI hydropower analysis. The 
CalSim-II model was used to simulate project operations and LongTermGen 
(LTGen), Version 1.18 and State Water Project Power (SWPPower), BST April 
2010 Version power tools were used to quantify the hydropower generation and 
pumping energy associated with each alternative. A spreadsheet postprocessor 
was used to evaluate impacts to the Pit 7 Powerplant. 

Power Modeling Tools 
Energy estimates were made using the Benchmark Study Team (BST) power 
modeling tools LTGen, Version 1.18, and SWP Power, BST April 2010 
Version, for CVP and SWP facilities, respectively. LTGen and SWP Power use 
operations data from CalSim-II simulations to predict energy generation and 
consumption throughout the CVP and SWP. Methods applied to evaluate power 
generation are discussed below. 
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For each alternative, outputs from CalSim-II simulation were input to LTGen 
and SWP Power, to simulate power generation and consumption throughout the 
CVP and SWP systems, respectively. These CalSim-II outputs included 
reservoir releases, conveyance flow rates, and end-of-month reservoir storage 
data. Both LTGen and SWP Power are monthly models. Their simulation 
periods are from October 31, 1921 to September 30, 2003. 

In LTGen and SWP Power, energy generation is a function of turbine 
configuration, reservoir release, net head, and duration of generation. Net head 
is the actual head available for power generation; it is reservoir water surface 
elevation (a function of storage) minus tailrace elevation (a function of release). 

Similarly, the calculation of energy required for pumping in both models is a 
function of pump configuration, pumping rate, pumping head (i.e., net head 
with hydraulic losses), and duration of pumping. Detailed descriptions of 
LTGen and SWP Power are included in Chapter 8 of the Modeling Appendix. 

CalSim-II 
CalSim-II is the application of the Water Resources Integrated Modeling 
System software to the CVP/SWP. This application was jointly developed by 
Reclamation and DWR for planning studies related to CVP/SWP operations. 
The primary purpose of CalSim-II is to evaluate the water supply reliability of 
the CVP and SWP at current and/or future levels of development (e.g., 2005 or 
2030), with and without various assumed future facilities, and with different 
modes of facility operations. Geographically, the model covers the drainage 
basin of the Delta, and CVP/SWP exports to the San Francisco Bay Area, San 
Joaquin Valley, Central Coast, and Southern California. 

CalSim-II typically simulates system operations for an 82-year period, using a 
monthly time step. The model assumes that facilities, land use, water supply 
contracts, and regulatory requirements are constant over this period, 
representing a fixed level of development (e.g., 2005 or 2030). The historical 
flow record from October 1921 to September 2003, adjusted for the influences 
of land use changes and upstream flow regulation, is used to represent the 
possible range of water supply conditions. Major Central Valley rivers, 
reservoirs, and CVP/SWP facilities are represented by a network of arcs and 
nodes. CalSim-II uses a mass balance approach to route water through this 
network. Simulated flows are mean flows for the month; reservoir storage 
volumes correspond to end-of-month storage. 

Monthly CalSim-II model results are intended to be used for comparative 
purposes. It is important to differentiate between “absolute” or “predictive” 
modeling applications and “comparative” applications. In “absolute” 
applications, the model is run once to predict a future outcome; errors or 
assumptions in formulation, system representation, data, and operational criteria 
all contribute to total error or uncertainty in model results. In “comparative” 
applications, the model is run twice, once to represent a baseline condition (no 
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project) and a second time with a specific change (project) to assess the change 
in the outcome due to the input change. In this comparative mode (the mode 
used for this EIS), the difference between the two simulations is of principal 
importance. Potential errors or uncertainties that exist in the “no project” 
simulation are also present in the “project” simulation, such that their impacts 
are reduced when assessing the change in outcomes. 

Spreadsheet Postprocessors 
For analysis of impacts from each alternative on generation from the Pit 7 
Powerplant, a spreadsheet postprocessor was used in lieu of a model. Since no 
model was available for Pit 7 Powerplant operations, an evaluation of potential 
impacts of the SLWRI alternatives, as simulated using CalSim-II on recent 
historical data, was used instead. 

The spreadsheet postprocessor interpolated CalSim-II output for Shasta 
Reservoir storage to determine the reservoir water surface elevation. The water 
surface elevations for each alternative were compared to historical Pit 7 
Powerplant tailwater elevations, to calculate the change in net head at the Pit 7 
Powerplant. Changes in net head at the Pit 7 Powerplant were assumed to be 
small enough so that turbine/generator efficiencies would be unaffected. For 
each alternative, the monthly generation was determined by multiplying 
historical average monthly generation by the ratio of the alternative-reduced net 
head compared to the historical net head (assumed to be 200 feet, based on 
historical average) raised to the 1.5 power. 

23.3.2 Criteria for Determining Significance of Effects 
The thresholds of significance for impacts to power and energy are based on the 
environmental checklist in Appendix G of the State CEQA Guidelines, as 
amended. These thresholds also encompass the factors taken into account under 
NEPA to determine the significance of an action in terms of its context and the 
intensity of its impacts. An alternative would be considered to have a potentially 
significant impact on regional hydropower production if the change in the 
average annual energy generation or consumption (over the 82-year period of 
simulation) by the CVP/SWP is greater than 5 percent, as shown in Table 23-1. 

A threshold of 5 percent was selected as the threshold of significance for 
hydroelectric generation for several reasons, including seasonal and annual 
hydrologic variability, short-term operations decisions that may affect water 
level in storage, and regional power market demands and prices that may dictate 
hydropower facilities operations. All these factors could contribute to 
potentially substantial variations in hydropower generation on a monthly or 
annual basis. As a result, generation variations of less than 5 percent would not 
be considered significant. Significance statements are relative to both existing 
conditions (2005) and future conditions (2030), unless stated otherwise. 
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Table 23-1. Impact Indicators and Significance Criteria for Energy Generation and 
Usage 
Impact Indicator Significance Criterion 

Shasta Powerplant 
Energy Generation 

Decrease in average annual Shasta Powerplant hydropower 
generation of more than 5 percent. 

CVP System Energy 
Generation 

Decrease in average annual CVP system hydropower generation of 
more than 5 percent. 

SWP System Energy 
Generation 

Decrease in average annual SWP system hydropower generation of 
more than 5 percent. 

CVP System 
Pumping Energy Use 

Increase in average annual CVP system pumping energy use of more 
than 5 percent. 

SWP System 
Pumping Energy Use 

Increase in average annual SWP system pumping energy use of more 
than 5 percent. 

Pit 7 Powerplant 
Energy Generation 

Decrease in average annual Pit 7 hydropower generation of more than 
5 percent. 

 

Key: 
CVP = Central Valley Project 
SWP = State Water Project 

Shasta Powerplant Energy Generation 
Changes in Shasta Powerplant operations due to any of the SLWRI alternatives 
could directly affect hydropower generation caused by changes in head and 
flow available for hydropower generation. A significant reduction in energy 
generation at Shasta Powerplant could require purchase of energy to meet CVP 
pumping energy demands, or a reduction in power revenue. 

CVP System Energy Generation 
Changes in CVP operations due to any of the SLWRI alternatives could result 
in reoperation of other CVP hydropower generation facilities, and could result 
in a systemwide decrease in CVP hydropower generation. A significant 
reduction in CVP energy generation could require purchase of energy to meet 
CVP pumping energy demands, or a reduction in power revenue. 

SWP System Energy Generation 
Changes in SWP operations due to any of the SLWRI alternatives could result 
in reoperation of SWP generation facilities, and could result in a systemwide 
decrease in SWP hydropower generation. A significant reduction in SWP 
energy generation could require purchase of energy to meet SWP pumping 
energy demands, or a reduction in power revenue. 

CVP Pumping Energy Use 
Changes in CVP operations due to any of the SLWRI alternatives could result 
in changes in operations of the CVP pumping plants. A significant increase in 
CVP system pumping energy use could require purchase of energy to meet CVP 
pumping energy demands, or a reduction in power revenue. 

SWP Pumping Energy Use 
Changes in SWP operations due to any of the SLWRI alternatives could result 
in changes in operations of the SWP pumping plants. A significant increase in 
SWP system pumping energy use could require purchase of energy to meet 
SWP pumping energy demands, or a reduction in power revenue. 
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Pit 7 Powerplant Energy Generation 
The Pit 7 Powerplant is owned and operated by the Pacific Gas and Electric 
Company. Increases in Shasta Lake water surface elevations could increase the 
tailwater elevation below the Pit 7 Powerplant, reducing the net head and 
decreasing generation. 

23.3.3 Direct and Indirect Effects 
This section describes the environmental consequences of the SLWRI 
comprehensive plans, and proposed mitigation measures for any impacts 
determined to be significant or potentially significant. All comprehensive plans 
are compared to a baseline to allow evaluation of potential impacts. For the 
existing condition, a 2005 level of development CalSim-II simulation without 
any Shasta enlargement is used as baseline. Similarly, for the future condition a 
2030 level of development CalSim-II simulation, the No-Action Alternative, is 
used as a baseline. Each of the comprehensive plans where simulated using the 
same levels of development. This was done so that any changes from the 
baseline hydropower generation or consumption can be attributed to the 
alternative. Detailed tables of the monthly energy generation and energy 
consumption associated with each comprehensive plan are included in 
Attachment 18 of the Modeling Appendix. 

The No-Action Alternative and the SLWRI comprehensive plans are described 
in the following subsections. Potential effects of the existing condition, No-
Action Alternative, and various SLWRI comprehensive plans on energy 
generation and usage are also described. 

No-Action Alternative 
Under the No-Action Alternative, the Federal government would take 
reasonably foreseeable actions, as discussed in Chapter 2, “Alternatives,” but 
would take no additional action toward implementing a specific plan to help 
increase anadromous fish survival in the upper Sacramento River, nor would 
help address the growing water reliability issues in California. Shasta Dam 
would not be modified, and the CVP would continue operating similar to the 
existing condition. Changes in regulatory conditions and water supply demands 
would result in differences in flows on the Sacramento River and in the Delta 
between existing and future conditions. Possible changes include the following: 

• Firm Level 2 Federal refuge deliveries 

• SWP deliveries based on full Table A amounts 

• Full implementation of the Grassland Bypass Project 

• Implementation of salinity management actions similar to the Vernalis 
Adaptive Management Plan 
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• Implementation of the South Bay Aqueduct Improvement and 
Enlargement Project 

• Increased San Joaquin River diversions for water users in the Stockton 
Metropolitan Area after completion of the Delta Water Supply Project 

• Increased Sacramento River diversions by Freeport Regional Water 
Project agencies 

• San Joaquin River Restoration Program Full Restoration Flows 

This alternative is used as a basis of comparison for future condition 
comparisons. Table 23-2 summarizes the simulated average annual hydropower 
generation and energy use for the No-Action Alternative. 

Table 23-2. Simulated Average Annual Energy Generation and Use for No-Action 
Alternative 

 
Existing 
(GWh) 

No Action 
(GWh) 

Change 
(GWh) 

Percent 
Change 

Impact Hydro-1 – 
Decrease in Shasta 
Powerplant Energy 
Generation 

2,151 2,154 3 0% 

Impact Hydro-2 – 
Decrease in CVP System 
Energy Generation 

4,927 4,914 -13 0% 

Impact Hydro-3 – 
Decrease in SWP System 
Energy Generation 

4,427 4,513 86 2% 

Impact Hydro-4 – Increase 
in CVP System Pumping 
Energy Use 

1,201 1,184 -17 -1% 

Impact Hydro-5 – Increase 
in SWP System Pumping 
Energy Use 

7,600 7,933 333 4% 

Impact Hydro-6 – 
Decrease in Pit 7 
Powerplant Energy 
Generation 

529 529 0 0% 

 

Note: Change and no action values may not sum to existing values due to rounding. 
Key: 
% = percent  
CVP = Central Valley Project 
GWh = gigawatt-hour  
SWP = State Water Project 

Impact Hydro-1 (No-Action): Decrease in Shasta Powerplant Energy 
Generation   Simulated annual average Shasta Powerplant energy generation 
for the No-Action Alternative is shown in Table 23-2. Under the No-Action 
Alternative, there would be an increase in simulated average annual generation 
of 3 gigawatt-hour (GWh) (0 percent). This impact would be beneficial. 
Mitigation is not required for the No-Action Alternative. 
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Impact Hydro-2 (No-Action): Decrease in CVP System Energy Generation   
Simulated average annual CVP system energy generation for the No-Action 
Alternative is shown in Table 23-2. Under the No-Action Alternative, there 
would be a decrease in simulated average annual energy generation of 12 GWh 
(0 percent). This impact would be less than significant. Mitigation is not 
required for the No-Action Alternative. 

Impact Hydro-3 (No-Action): Decrease in SWP System Energy Generation   
Simulated average annual CVP system energy generation for the No-Action 
Alternative is shown in Table 23-2. Under the No-Action Alternative, there 
would be an increase in simulated average annual energy generation of 86 GWh 
(2 percent). This impact would be beneficial. Mitigation is not required for the 
No-Action Alternative. 

Impact Hydro-4 (No-Action): Increase in CVP System Pumping Energy 
Use   Simulated average annual CVP pumping energy use for the No-Action 
Alternative is shown in Table 23-2. Under the No-Action Alternative, there 
would be an increase in simulated average annual pumping energy use of 17 
GWh (1 percent). This impact would be less than significant. Mitigation is not 
required for the No-Action Alternative. 

Impact Hydro-5 (No-Action): Increase in SWP System Pumping Energy 
Use   Simulated average annual SWP pumping energy use for the No-Action 
Alternative is shown in Table 23-2. Under the No-Action Alternative, there 
would be an increase in simulated average annual pumping energy use of 333 
GWh (4 percent). This impact would be less than significant. Mitigation is not 
required for the No-Action Alternative. 

Impact Hydro-6 (No-Action): Decrease in Pit 7 Powerplant Energy 
Generation   Simulated average annual Pit 7 Powerplant energy generation for 
the No-Action Alternative is shown in Table 23-2. Under the No-Action 
Alternative, there would be no change in simulated average annual energy 
generation at the Pit 7 Powerplant. Therefore, no impact would occur. 
Mitigation is not required for the No-Action Alternative. 

CP1 – 6.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
CP1 focuses on increasing water supply reliability and increasing anadromous 
fish survival. This plan primarily consists of raising Shasta Dam by 6.5 feet, 
which, in combination with spillway modifications, would increase the height of 
the reservoir’s full pool by 8.5 feet and enlarge the total storage capacity in the 
reservoir by 256,000 acre-feet. The existing temperature control device (TCD) 
would also be extended to achieve efficient use of the expanded cold-water 
pool. Shasta Dam operational guidelines would continue essentially unchanged, 
except during dry years3 and critical years, when 70,000 acre-feet and 35,000 

                                                 
3 Throughout this document, water year types are defined according to the Sacramento Valley Index Water Year 

Hydrologic Classification unless specified otherwise. 
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acre-feet, respectively, of the increased storage capacity in Shasta Reservoir 
would be reserved to specifically focus on increasing M&I deliveries. CP1 
would help reduce future water shortages by increasing drought year and 
average year water supply reliability for agricultural, and municipal and 
industrial (M&I) deliveries. In addition, the increased depth and volume of the 
cold-water pool in Shasta Reservoir would contribute to improving seasonal 
water temperatures for anadromous fish in the upper Sacramento River. Table 
23-3 summarizes the simulated average annual hydropower generation and 
energy use for CP1. 

Table 23-3. Simulated Average Annual Energy Generation and Use for CP1 

 
Existing 
(GWh) 

CP1 
(GWh) 

Change Future 
(GWh) 

CP1 
(GWh) 

Change 
(GWh) Percent GWh Percent 

Impact Hydro-1 – Decrease in 
Shasta Energy Generation 2,151 2,191 40 2% 2,154 2,194 40 2% 

Impact Hydro-2 – Decrease in 
CVP System Energy Generation  4,927 4,966 39 1% 4,914 4,955 40 1% 

Impact Hydro-3 – Decrease in 
SWP System Energy 4,427 4,440 13 0% 4,513 4,527 14 0% 
Generation 
Impact Hydro-4 – Increase in 
CVP System Pumping Energy 1,201 1,203 3 0% 1,184 1,191 7 1% 
Use 
Impact Hydro-5 – Increase in 
SWP System Pumping Energy 
Use 

7,600 7,642 42 1% 7,933 7,979 46 1% 

Impact Hydro-6 – Decrease in 
Pit 7 Powerplant Energy 529 524 -4 -1% 529 525 -4 -1% 
Generation 

 

Note: 
Change and no action values may not sum to existing values due to rounding. 
Key: 
% = percent 
CP = Comprehensive Plan 
CVP = Central Valley Project 
GWh = gigawatt-hour 
SWP = State Water Project 

Impact Hydro-1 (CP1): Decrease in Shasta Powerplant Energy Generation   
Simulated average annual Shasta Powerplant energy generation for CP1 is 
shown in Table 23-3. Under CP1, there would be an increase in simulated 
average annual generation under both existing and future levels of 40 GWh (2 
percent). In addition to increased hydropower generation, CP1 would provide 
increased capacity benefits (i.e., the rate at which power can be generated) and 
ancillary services, which provide the ability to manage the electric grid in a 
reliable manner. This impact would be beneficial. Mitigation for this impact is 
not needed, and thus not proposed. 

Impact Hydro-2 (CP1): Decrease in CVP System Energy Generation   
Simulated average annual CVP system generation for CP1 is shown in Table 
23-3. Under CP1, there would be an increase in simulated average annual 



Chapter 23 
Power and Energy 

  23-15  Final – December 2014 

energy generation of 39 GWh (1 percent) and 40 GWh (1 percent) under 
existing and future levels, respectively. This impact would be beneficial. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-3 (CP1): Decrease in SWP System Energy Generation   
Simulated average annual SWP system generation for CP1 is shown in Table 
23-3. Under CP1, there would be an increase in simulated average annual 
energy generation of 13 GWh (0 percent) and 14 GWh (0 percent) under 
existing and future levels, respectively. This impact would be beneficial. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-4 (CP1): Increase in CVP System Pumping Energy Use   
Simulated average annual CVP pumping energy use for CP1 is shown in Table 
23-3. Under CP1, there would be an increase in simulated average annual 
pumping energy use of 3 GWh (0 percent) and 7 GWh (1 percent) under 
existing and future levels, respectively. This impact would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-5 (CP1): Increase in SWP System Pumping Energy Use   
Simulated average annual SWP pumping energy use for CP1 is shown in Table 
23-3. Under CP1, there would be an increase in simulated average annual 
pumping energy use of 42 GWh (1 percent) and 46 GWh (1 percent) under 
existing and future levels, respectively. This impact would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-6 (CP1): Decrease in Pit 7 Powerplant Energy Generation   
Simulated average annual Pit 7 generation for CP1 is shown in Table 23-3. 
Under CP1, the 6.5-foot Shasta Dam raise option, the operating range of net 
head would decrease from about 173 to 204 feet to about 168 to 193 feet, an 
approximately 4 percent decrease in net head. Under CP1, there would be a 
decrease in simulated average annual generation of about 4 GWh (1 percent) 
and 4 GWh (1 percent) under existing and future levels, respectively. 
Reclamation will provide in kind power in a method that will be determined 
after congressional authorization, to offset the reduced generation at Pit 7 Dam 
and facilities. This impact would be less than significant. Mitigation for this 
impact is not needed, and thus not proposed. 

CP2 – 12.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
As with CP1, CP2 focuses on increasing water supply reliability and increasing 
anadromous fish survival. CP2 primarily consists of raising Shasta Dam by 12.5 
feet, which, in combination with spillway modifications, would increase the 
height of the reservoir’s full pool by 14.5 feet and enlarge the total storage 
capacity in the reservoir by 443,000 acre-feet. The existing TCD would also be 
extended to achieve efficient use of the expanded cold-water pool. Shasta Dam 
operational guidelines would continue essentially unchanged, except during dry 
years and critical years, when 120,000 acre-feet and 60,000 acre-feet, 
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respectively, of the increased storage capacity in Shasta Reservoir would be 
reserved to specifically focus on increasing M&I deliveries. CP2 would help 
reduce future water shortages by increasing drought year and average year 
water supply reliability for agricultural and M&I deliveries. In addition, the 
increased depth and volume of the cold-water pool in Shasta Reservoir would 
contribute to improving seasonal water temperatures for anadromous fish in the 
upper Sacramento River. Table 23-4 summarizes the simulated average annual 
hydropower generation and energy use for CP2. 

Table 23-4. Simulated Average Annual Energy Generation and Use for CP2 

 
Existing 
(GWh) 

CP2 
(GWh) 

Change Future 
(GWh) 

CP2 
(GWh) 

Change 
GWh Percent GWh Percent 

Impact Hydro-1 – 
Decrease in Shasta 
Powerplant Energy 2,151 2,221 70 3% 2,154 2,221 67 3% 

Generation 
Impact Hydro- 2 – 
Decrease in CVP 
System Energy 
Generation 

4,927 4,998 71 1% 4,914 4,983 69 1% 

Impact Hydro- 3 – 
Decrease in SWP 
System Energy 
Generation 

4,427 4,444 17 0% 4,513 4,535 22 0% 

Impact Hydro- 4 – 
Increase in CVP 
System Pumping 
Energy Use 

1,201 1,206 5 1% 1,184 1,194 10 1% 

Impact Hydro-5 – 
Increase in SWP 
System Pumping 
Energy Use 

7,600 7,660 60 1% 7,933 8,005 72 1% 

Impact Hydro-6 – 
Decrease in Pit 7 
Powerplant Energy 
Generation 

529 520 -9 -2% 529 522 -7 -1% 

 

Note: 
Change and no action values may not sum to existing values due to rounding. 
Key: 
% = percent 
CP = Comprehensive Plan 
CVP = Central Valley Project 
GWh = gigawatt-hour 
SWP = State Water Project 

Impact Hydro-1 (CP2): Decrease in Shasta Powerplant Energy Generation   
Simulated average annual Shasta Powerplant energy generation for CP2 is 
shown in Table 23-4. Under CP2, there would be an increase in simulated 
average annual generation of 70 GWh (3 percent) and 67 GWh (3 percent) 
under existing and future levels, respectively. In addition to increased 
hydropower generation, CP2 would provide increased capacity benefits (i.e., the 
rate at which power can be generated) and ancillary services, which provide the 
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ability to manage the electric grid in a reliable manner.  This impact would be 
beneficial. Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-2 (CP2): Decrease in CVP System Energy Generation   
Simulated average annual CVP system generation for CP2 is shown in Table 
23-4. Under CP2, there would be an increase in simulated average annual 
energy generation of 71 GWh (1 percent) and 69 GWh (1 percent) under 
existing and future levels, respectively. This impact would be beneficial. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-3 (CP2): Decrease in SWP System Energy Generation   
Simulated average annual SWP system generation for CP2 is shown in Table 
23-4. Under CP2, there would be an increase in simulated average annual 
energy generation of 17 GWh (0 percent) and 22 GWh (0 percent) under 
existing and future levels, respectively. This impact would be beneficial. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-4 (CP2): Increase in CVP System Pumping Energy Use   
Simulated average annual CVP pumping energy use for CP2 is shown in Table 
23-4. Under CP2, there would be an increase in simulated average annual 
pumping energy use of 5 GWh (1 percent) and 10 GWh (1 percent) under 
existing and future levels, respectively. This impact would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-5 (CP2): Increase in SWP System Pumping Energy Use   
Simulated average annual SWP pumping energy use for CP2 is shown in Table 
23-4. Under CP2, there would be an increase in simulated average annual 
pumping energy use of 60 GWh (1 percent) and 72 GWh (1 percent) under 
existing and future levels, respectively. This impact would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-6 (CP2): Decrease in Pit 7 Powerplant Energy Generation   
Simulated average annual Pit 7 generation for CP2 is shown in Table 23-4. 
Under CP2 the operating range of net head would decrease from about 173 to 
204 feet to about 168 to 193 feet, an approximately 4 percent decrease in net 
head. Under CP2, there would be a decrease in simulated average annual 
generation of about 9 GWh (2 percent) and 7 GWh (1 percent) under existing 
and future levels, respectively. Reclamation will provide in kind power in a 
method that will be determined after congressional authorization, to offset the 
reduced generation at Pit 7 dam and facilities. This impact would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

CP3 – 18.5-Foot Dam Raise, Agricultural Water Supply Reliability and 
Anadromous Fish Survival 
CP3 focuses on increasing agricultural water supply reliability while also 
increasing anadromous fish survival. This plan primarily consists of raising 
Shasta Dam by 18.5 feet, which, in combination with spillway modifications, 
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would increase the height of the reservoir’s full pool by 20.5 feet and enlarge 
the total storage capacity in the reservoir by 634,000 acre-feet. The existing 
TCD would also be extended to achieve efficient use of the expanded cold-
water pool. Because CP3 focuses on increasing agricultural water supply 
reliability, none of the increased storage capacity in Shasta Reservoir would be 
reserved for increasing M&I deliveries. Operations for water supply, 
hydropower, and environmental and other regulatory requirements would be 
similar to existing operations, with the additional storage retained for water 
supply reliability and to expand the cold-water pool for downstream 
anadromous fisheries. Simulations of CP3 did not involve any changes to the 
modeling logic for deliveries or flow requirements; all rules for water 
operations were updated to include the new storage but were not otherwise 
changed. Table 23-5 summarizes the simulated average annual hydropower 
generation and energy use for CP3. 

Table 23-5. Simulated Average Annual Energy Generation and Use for CP3 

 
Existing 
(GWh) 

CP3 
(GWh) 

Change Future 
(GWh) 

CP3 
(GWh) 

Change 
GWh Percent GWh Percent 

Impact Hydro-1 – Decrease in 
Shasta Powerplant Energy 
Generation 

2,151 2,248 97 5% 2,154 2,249 95 4% 

Impact Hydro-2 – Decrease 
CVP System Energy 
Generation 

in 
4,927 5,025 98 2% 4,914 5,009 95 2% 

Impact Hydro-3 – Decrease in 
SWP System Energy 
Generation 

4,427 4,429 2 0% 4,513 4,508 -5 0% 

Impact Hydro-4 – Increase in 
CVP System Pumping Energy 
Use 

1,201 1,214 13 1% 1,184 1,209 25 2% 

Impact Hydro-5 – Increase in 
SWP System Pumping Energy 
Use 

7,600 7,606 6 0% 7,933 7,917 -16 0% 

Impact Hydro-6 – Decrease in 
Pit 7 Powerplant Energy 
Generation 

529 514 -15 -3% 529 514 -15 -3% 
 

Note: 
Change and no action values may not sum to existing values due to rounding. 
Key: 
% = percent 
CP = Comprehensive Plan 
CVP = Central Valley Project 
GWh = gigawatt-hour  
SWP = State Water Project 

Impact Hydro-1 (CP3): Decrease in Shasta Powerplant Energy Generation   
Simulated average annual Shasta Powerplant energy generation for CP3 is 
shown in Table 23-5. Under CP3, there would be an increase in simulated 
average annual generation of 97 GWh (5 percent) and 95 GWh (4 percent) 
under existing and future levels, respectively. In addition to increased 
hydropower generation, CP3 would provide increased capacity benefits (i.e., the 
rate at which power can be generated) and ancillary services, which provide the 
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ability to manage the electric grid in a reliable manner. This impact would be 
beneficial. Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-2 (CP3): Decrease in CVP System Energy Generation   
Simulated average annual CVP system generation for CP3 is shown in Table 
23-5. Under CP3, there would be an increase in simulated average annual 
energy generation of 98 GWh (2 percent) and 95 GWh (2 percent) under 
existing and future levels, respectively. This impact would be beneficial. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-3 (CP3): Decrease in SWP System Energy Generation   
Simulated average annual SWP system generation for CP3 is shown in Table 
23-5. Under CP3, there would be an increase in simulated average annual 
energy generation of 2 GWh (0 percent) under the existing level and a decrease 
of 5 GWh (0 percent) under the future level. This impact would be beneficial 
under the existing level and less than significant under the future level. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-4 (CP3): Increase in CVP System Pumping Energy Use   
Simulated average annual CVP pumping energy use for CP3 is shown in Table 
23-5. Under CP3, there would be an increase in simulated average annual 
pumping energy use of 13 GWh (1 percent) and 25 GWh (2 percent) under 
existing and future levels, respectively. This impact would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-5 (CP3): Increase in SWP System Pumping Energy Use   
Simulated average annual SWP pumping energy use for CP3 is shown in Table 
23-5. Under CP3, there would be an increase in simulated average annual 
pumping energy use of 6 GWh (0 percent) under the existing level and a 
decrease of 16 GWh (0 percent) under the future level. This impact would be 
beneficial under the existing level and less than significant under the future 
level. Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-6 (CP3): Decrease in Pit 7 Powerplant Energy Generation   
Simulated average annual Pit 7 Powerplant generation for CP3 is shown in 
Table 23-5. Under CP3 the operating range of net head would decrease to about 
156 to 181 feet, an approximate 10 percent reduction in net head. Under CP3, 
there would be a decrease in simulated average annual generation of 15 GWh (3 
percent) under both the existing and future levels. Reclamation will provide in 
kind power in a method that will be determined after congressional 
authorization, to offset the reduced generation at Pit 7 dam and facilities. This 
impact would be less than significant. Mitigation for this impact is not needed, 
and thus not proposed. 
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CP4 and CP4A – 18.5-Foot Dam Raise, Anadromous Fish Focus With 
Water Supply Reliability 
CP4 and CP4A focus on increasing anadromous fish survival while also 
increasing water supply reliability. By raising Shasta Dam 18.5 feet, in 
combination with spillway modifications, CP4 or CP4A would increase the 
height of the reservoir full pool by 20.5 feet and enlarge the total storage 
capacity in the reservoir by 634,000 acre-feet. The existing TCD would also be 
extended to achieve efficient use of the expanded cold-water pool. The 
additional storage created by the 18.5-foot dam raise would be used to improve 
the ability to meet temperature objectives and habitat requirements for 
anadromous fish during drought years and increase water supply reliability. 

For CP4, about 378,000 acre-feet of the increased reservoir storage space, 
would be dedicated to increasing the supply of cold water for anadromous fish 
survival purposes. Operations for the remaining portion of increased storage 
(approximately 256,000 acre-feet) would be the same as for CP1, with 70,000 
acre-feet and 35,000 acre-feet reserved to specifically focus on increasing M&I 
deliveries during dry and critical years, respectively. CP4 also includes 
augmenting spawning gravel and restoring riparian, floodplain, and side channel 
habitat in the upper Sacramento River for fisheries benefit. Table 23-6 
summarizes the simulated average annual hydropower generation and energy 
use for CP4. 

Table 23-6. Simulated Average Annual Energy Generation and Use for CP4 

 
Existing 
(GWh) 

CP4 
(GWh) 

Change Future 
(GWh) 

CP4 
(GWh) 

Change 
GWh Percent GWh Percent 

Impact Hydro-1 – Decrease in 
Shasta Powerplant Energy 
Generation 

2,151 2,269 118 5% 2,154 2,273 119 6% 

Impact Hydro-2 – Decrease in 
CVP System Energy Generation 4,927 5,044 117 2% 4,914 5,033 119 2% 

Impact Hydro-3 – Decrease in 
SWP System Energy Generation 4,427 4,440 13 0% 4,513 4,527 14 0% 

Impact Hydro-4 – Increase in CVP 
System Pumping Energy Use 1,201 1,203 3 0% 1,184 1,191 7 1% 

Impact Hydro-5 – Increase in SWP 
System Pumping Energy Use 7,600 7,642 42 1% 7,933 7,979 46 1% 

Impact Hydro-6 – Decrease in Pit 
7 Powerplant Energy Generation 529 513 -16 -3% 529 513 -16 -3% 

 

Note: 
Change and no action values may not sum to existing values due to rounding. 
Key: 
% = percent 
CP = Comprehensive Plan 
CVP = Central Valley Project 
GWh = gigawatt-hour 
SWP = State Water Project 
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For CP4A, about 191,000 acre-feet of the increased reservoir storage space, 
would be dedicated to increasing the supply of cold water for anadromous fish 
survival purposes. Operations for the remaining portion of increased storage 
(approximately 443,000 acre-feet) would be the same as for CP2, with 120,000 
acre-feet and 60,000 acre-feet reserved to specifically focus on increasing M&I 
deliveries during dry and critical years, respectively. CP4A also includes 
augmenting spawning gravel and restoring riparian, floodplain, and side channel 
habitat in the upper Sacramento River for fisheries benefit. Table 23-7 
summarizes the simulated average annual hydropower generation and energy 
use for CP4A. 

Table 23-7. Simulated Average Annual Energy Generation and Use for CP4A 

 
Existing 
(GWh) 

CP4A 
(GWh) 

Change Future 
(GWh) 

CP4A 
(GWh) 

Change 
GWh Percent GWh Percent 

Impact Hydro-1 – Decrease in 
Shasta Powerplant Energy 
Generation 

2151 2261 110 5% 2154 2261 107 5% 

Impact Hydro-2 – Decrease in 
CVP System Energy Generation 4,927 5,037 111 2% 4,914 5,023 109 2% 

Impact Hydro-3 – Decrease in 
SWP System Energy 
Generation 

4427 4444 17 0% 4513 4535 22 0% 

Impact Hydro-4 – Increase in 
CVP System Pumping Energy 
Use 

1,201 1,206 5 1% 1,184 1,194 10 1% 

Impact Hydro-5 – Increase in 
SWP System Pumping Energy 
Use 

7600 7660 60 1% 7933 8005 72 1% 

Impact Hydro-6 – Decrease in 
Pit 7 Powerplant Energy 
Generation 

529 513 -15 -3% 529 514 -15 -3% 
 

Note: 
Change and no action values may not sum to existing values due to rounding. 
Key: 
% = percent 
CP = Comprehensive Plan 
CVP = Central Valley Project 
GWh = gigawatt-hour 
SWP = State Water Project 

Impact Hydro-1 (CP4 and CP4A): Decrease in Shasta Powerplant Energy 
Generation   Simulated average annual Shasta Powerplant energy generation 
for CP4 is shown in Table 23-6 and in Table 23-7 for CP4A. 

Under CP4, there would be an increase in simulated average annual generation 
of 118 GWh (5 percent) and 119 GWh (6 percent) under existing and future 
levels, respectively. In addition to increased hydropower generation, CP4 would 
provide increased capacity benefits (i.e., the rate at which power can be 
generated) and ancillary services, which provide the ability to manage the 
electric grid in a reliable manner. This impact would be beneficial for CP4. 
Mitigation for this impact is not needed, and thus not proposed. 
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Under CP4A, there would be an increase in simulated average annual 
generation of 110 GWh (5 percent) and 107 GWh (5 percent) under existing and 
future levels, respectively. In addition to increased hydropower generation, 
CP4A would provide increased capacity benefits (i.e., the rate at which power 
can be generated) and ancillary services, which provide the ability to manage 
the electric grid in a reliable manner. This impact would be beneficial for 
CP4A. Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-2 (CP4 and CP4A): Decrease in CVP System Energy 
Generation   Simulated average annual CVP system generation for CP4 is 
shown in Table 23-6. Under CP4, there would be an increase in simulated 
average annual energy generation of 117 GWh (2 percent) and 119 GWh (2 
percent) under existing and future levels, respectively. This impact would be 
beneficial for CP4. Mitigation for this impact is not needed, and thus not 
proposed. 

Simulated average annual CVP system generation for CP4A is shown in Table 
23-7. Under CP4A, there would be an increase in simulated average annual 
energy generation of 111 GWh (2 percent) and 109 GWh (2 percent) under 
existing and future levels, respectively. This impact would be beneficial for 
CP4A. Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-3 (CP4 and CP4A): Decrease in SWP System Energy 
Generation   Simulated average annual SWP system generation for CP4 is 
shown in Table 23-6. Under CP4, there would be an increase in simulated 
average annual energy generation of 13 GWh (0 percent) and 14 GWh (0 
percent) under existing and future levels, respectively. This impact would be 
beneficial for CP4. Mitigation for this impact is not needed, and thus not 
proposed. 

Simulated average annual CVP system generation for CP4A is shown in Table 
23-7. Under CP4A, there would be an increase in simulated average annual 
energy generation of 17 GWh (0 percent) and 22 GWh (0 percent) under 
existing and future levels, respectively. This impact would be beneficial for 
CP4A. Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-4 (CP4 and CP4A): Increase in CVP System Pumping 
Energy Use   Simulated average annual CVP pumping energy use for CP4 is 
shown in Table 23-6. Under CP4, there would be an increase in simulated 
average annual pumping energy use of 3 GWh (0 percent) and 7 GWh (1 
percent) under existing and future levels, respectively. This impact would be 
less than significant for CP4. Mitigation for this impact is not needed, and thus 
not proposed. 

Simulated average annual CVP pumping energy use for CP4A is shown in 
Table 23-7. Under CP4A, there would be an increase in simulated average 
annual pumping energy use of 5 GWh (1 percent) and 10 GWh (1 percent) 
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under existing and future levels, respectively. This impact would be less than 
significant for CP4A. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact Hydro-5 (CP4 and CP4A): Increase in SWP System Pumping 
Energy Use   Simulated average annual SWP pumping energy use for CP4 is 
shown in Table 23-6. Under CP4, there would be an increase in simulated 
average annual pumping energy use of 42 GWh (1 percent) under both the 
existing and future levels. This impact would be less than significant for CP4. 
Mitigation for this impact is not needed, and thus not proposed. 

Simulated average annual SWP pumping energy use for CP4A is shown in 
Table 23-7. Under CP4A, there would be an increase in simulated average 
annual pumping energy use of 60 GWh (1 percent) and 72 GWh (1 percent) 
under existing and future levels, respectively. This impact would be less than 
significant for CP4A. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact Hydro-6 (CP4 and CP4A): Decrease in Pit 7 Powerplant Energy 
Generation   Simulated average annual Pit 7 Powerplant generation for CP4 is 
shown in Table 23-6. Under CP4 the operating range of net head would 
decrease to about 156 to 181 feet, an approximate 10 percent reduction in net 
head. Under CP4, there would be a decrease in simulated average annual 
generation of 16 GWh (3 percent) under both the existing and future levels. 
Reclamation will provide in kind power in a method that will be determined 
after congressional authorization, to offset the reduced generation at Pit 7 dam 
and facilities. This impact would be less than significant for CP4. Mitigation for 
this impact is not needed, and thus not proposed. 

Simulated average annual Pit 7 Powerplant generation for CP4A is shown in 
Table 23-7. Under CP4A the operating range of net head would decrease to 
about 156 to 181 feet, an approximate 10 percent reduction in net head. Under 
CP4A, there would be a decrease in simulated average annual generation of 15 
GWh (3 percent) under both the existing and future levels. Reclamation will 
provide in kind power in a method that will be determined after congressional 
authorization, to offset the reduced generation at Pit 7 dam and facilities. This 
impact would be less than significant for CP4A. Mitigation for this impact is not 
needed, and thus not proposed. 

CP5 – 18.5-Foot Dam Raise, Combination Plan 
CP5 primarily focuses on increasing water supply reliability, anadromous fish 
survival, Shasta Lake area environmental resources, and recreation 
opportunities. By raising Shasta Dam 18.5 feet, in combination with spillway 
modifications, CP5 would increase the height of the reservoir full pool by 20.5 
feet and enlarge the total storage capacity in the reservoir by 634,000 acre-feet. 
The existing TCD would be extended to achieve efficient use of the expanded 
cold-water pool. Shasta Dam operational guidelines would continue essentially 
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unchanged, except during dry years and critical years, when 150,000 acre-feet 
and 75,000 acre-feet, respectively, of the increased storage capacity in Shasta 
Reservoir would be reserved to specifically focus on increasing M&I deliveries. 
CP5 also includes constructing additional fish habitat in and along the shoreline 
of Shasta Lake and along the lower reaches of its tributaries; augmenting 
spawning gravel and restoring riparian, floodplain, and side channel habitat in 
the upper Sacramento River; and increasing recreation opportunities at Shasta 
Lake. CP5 would help reduce future water shortages by increasing drought year 
and average year water supply reliability for agricultural and M&I deliveries. In 
addition, the increased depth and volume of the cold-water pool in Shasta 
Reservoir would contribute to improving seasonal water temperatures for 
anadromous fish in the upper Sacramento River. Table 23-8 summarizes the 
simulated average annual hydropower generation and energy use for CP5. 

Table 23-8. Simulated Average Annual Energy Generation and Use for CP5 

 Existing 
(GWh) 

CP5 
GWh) 

Change Future 
(GWh) 

CP5 
(GWh) 

Change 
GWh Percent GWh Percent 

Impact Hydro-1 – Decrease in 
Shasta Powerplant Energy 
Generation 

2,151 2,247 96 4% 2,154 2,247 93 4% 

Impact Hydro-2 – Decrease 
System Energy Generation 

in CVP 4,927 5,021 95 2% 4,914 5,007 93 2% 

Impact Hydro-3 – Decrease 
System Energy Generation 

in SWP 4,427 4,449 22 0% 4,513 4,537 24 1% 

Impact Hydro-4 – Increase in CVP 
System Pumping Energy Use 1,201 1,207 7 1% 1,184 1,200 16 1% 

Impact Hydro-5 – Increase in SWP 
System Pumping Energy Use 7,600 7,674 74 1% 7,933 8,018 85 1% 

Impact Hydro-6 – Decrease in Pit 7 
Powerplant Energy Generation 529 514 -15 -3% 529 514 -15 -3% 

 

Note: 
Change and no action values may not sum to existing values due to rounding. 
Key: 
% = percent 
CP = Comprehensive Plan 
CVP = Central Valley Project 
GWh = gigawatt-hour  
SWP = State Water Project 

Impact Hydro-1 (CP5): Decrease in Shasta Powerplant Energy Generation   
Simulated average annual Shasta Powerplant energy generation for CP5 is 
shown in Table 23-8. Under CP5, there would be an increase in simulated 
average annual generation of 96 GWh (4 percent) and 93 GWh (4 percent) 
under existing and future levels, respectively. In addition to increased 
hydropower generation, CP5 would provide increased capacity benefits (i.e., the 
rate at which power can be generated) and ancillary services, which provide the 
ability to manage the electric grid in a reliable manner. This impact would be 
beneficial. Mitigation for this impact is not needed, and thus not proposed. 
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Impact Hydro-2 (CP5): Decrease in CVP System Energy Generation   
Simulated average annual CVP system generation for CP5 is shown in Table 
23-8. Under CP5, there would be an increase in simulated average annual 
energy generation of 95 GWh (2 percent) and 93 GWh (2 percent) under 
existing and future levels, respectively. This impact would be beneficial. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-3 (CP5): Decrease in SWP System Energy Generation   
Simulated average annual SWP system generation for CP5 is shown in Table 
23-8. Under CP5, there would be an increase in simulated average annual 
energy generation of 22 GWh (0 percent) and 24 GWh (1 percent) under 
existing and future levels, respectively. This impact would be beneficial. 
Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-4 (CP5): Increase in CVP System Pumping Energy Use   
Simulated average annual CVP pumping energy use for CP5 is shown in Table 
23-8. Under CP5, there would be an increase in simulated average annual 
pumping energy use of 7 GWh (1 percent) and 16 GWh (1 percent) under 
existing and future levels, respectively. This impact would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-5 (CP5): Increase in SWP System Pumping Energy Use   
Simulated average annual SWP pumping energy use for CP5 is shown in Table 
23-7. Under CP5, there would be an increase in simulated average annual 
pumping energy use of 74 GWh (1 percent) and 85 GWh (1 percent) under 
existing and future levels, respectively. This impact would be less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

Impact Hydro-6 (CP5): Decrease in Pit 7 Powerplant Energy Generation   
Simulated average annual Pit 7 Powerplant generation for CP5 is shown in 
Table 23-8. Under CP5 the operating range of net head would decrease to about 
156 to 181 feet, an approximate 10 percent reduction in net head. Under CP5, 
there would be a decrease in simulated average annual generation of 15 GWh (3 
percent) under both the existing and future levels. Reclamation will provide in 
kind power in a method that will be determined after congressional 
authorization, to offset the reduced generation at Pit 7 dam and facilities. This 
impact would be less than significant. Mitigation for this impact is not needed, 
and thus not proposed. 

23.3.4 Mitigation Measures 
Table 23-9 presents a summary of impacts and mitigation measures for power 
and energy. No potentially significant impacts have been identified; therefore, 
no mitigation is required.  
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Table 23-9. Summary of Impacts and Mitigation Measures – Power and Energy 

Impact  No-Action 
Alternative CP1 CP2 CP3 CP4/ 

CP4A CP5 

Impact Hydro-1: Decrease in 
Shasta Powerplant Energy 

LOS before Mitigation B B B B B B 
Mitigation Measure None required No mitigation needed; thus, none proposed. 

Generation LOS after Mitigation B B B B B B 

Impact Hydro-2: Decrease in 
CVP System Energy 
Generation 

LOS before Mitigation LTS B B B B B 
Mitigation Measure None required No mitigation needed; thus, none proposed. 
LOS after Mitigation LTS B B B B B 

Impact Hydro-3: Decrease in 
SWP System Energy 
Generation 

LOS before Mitigation B B B LTS B B 
Mitigation Measure None required No mitigation needed; thus, none proposed. 
LOS after Mitigation B B B LTS B B 

Impact Hydro-4: Increase in 
CVP System Pumping Energy 

LOS before Mitigation LTS LTS LTS LTS LTS LTS 
Mitigation Measure None required No mitigation needed; thus, none proposed. 

Use LOS after Mitigation LTS LTS LTS LTS LTS LTS 

Impact Hydro-5: Increase in 
SWP System Pumping Energy 
Use 

LOS before Mitigation LTS LTS LTS LTS LTS LTS 
Mitigation Measure None required No mitigation needed; thus, none proposed. 
LOS after Mitigation LTS LTS LTS LTS LTS LTS 

Impact Hydro-6: Decrease in 
Pit 7 Powerplant Energy 
Generation 

 

LOS before Mitigation NI LTS LTS LTS LTS LTS 
Mitigation Measure None required No mitigation needed; thus, none proposed. 
LOS after Mitigation NI LTS LTS LTS LTS LTS 

Key: 
B = Beneficial 
CP = Comprehensive Plan 
CVP = Central Valley Project 
LOS = Level of Significance 
LTS = Less than Significant 
SWP = State Water Project 

23.3.5 Cumulative Effects 
Chapter 3, “Considerations for Describing the Affected Environment and 
Environmental Consequences,” discusses overall cumulative impacts 
methodology related to the action alternatives, including the relationship to the 
CALFED Bay-Delta Program Programmatic EIS/EIR cumulative impacts 
analysis, qualitative and quantitative assessment, past and future actions in the 
study area, and significance criteria. Table 3-1, “Present and Reasonably 
Foreseeable Future Actions Included in the Analysis of Cumulative Impacts, by 
Resource Area,” lists the present and reasonably foreseeable future projects 
considered quantitatively and qualitatively within the cumulative impacts 
analysis. 

Actions which are included quantitatively in this cumulative effects analysis are 
those that are reasonably foreseeable, including actions with current 
authorization, secured funding for design and construction, and environmental 
permitting and compliance activities that are substantially complete. As 
described in Chapter 2, “Alternatives,” Section 2.2, “No-Action Alternative,” 
the NEPA No-Action alternative includes all reasonably foreseeable actions 
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included quantitatively in the cumulative effects analysis, but excludes effects 
for project actions. The future with-project conditions combine project actions 
with the actions included in the No-Action Alternative (2030 baseline). 
Therefore, quantitative impact assessments for the future with-project 
conditions presented in this chapter in Section 23.3.3, “Direct and Indirect 
Effects,” also serve as the quantitative impacts assessments for the cumulative 
effects analysis. A list of projects included in the Final EIS No-Action 
Alternative and future with-project impact analyses is located in the Modeling 
Appendix, Chapter 2, Table 2-1. 

Past and present projects that have affected power and energy resources in the 
primary and extended study area include new hydropower projects, FERC 
hydropower relicensing projects, regulatory actions, and fisheries flow 
requirements. Projects which do not meet the parameters of reasonably 
foreseeable for inclusion in this quantitative cumulative effects analysis but 
which may have past, present, or reasonably foreseeable cumulative impacts in 
combination with the proposed project may be included in the cumulative 
impacts analysis qualitatively. Projects and actions considered include, but are 
not limited to, the San Joaquin River Restoration Program, Bay Delta 
Conservation Plan (BDCP), Yuba Salmon Forum Fish Passage Program, 
Increased Hydropower Generation Capacity at Lewiston Dam, PG&E Pit River 
3,4 and 5 Hydroelectric Projects License Implementation, PG&E McCloud and 
Pit Rivers 6 and 7 FERC relicensing projects and the DWR Oroville Facilities 
FERC Relicensing. 

The effects of climate change on operations at Shasta Lake could potentially 
result in changes to power and energy. As described in the Climate Change 
Modeling Appendix, climate change could result in higher reservoir releases in 
the winter and early spring due to an increase in runoff during these times. 
Similarly, climate change could result in lower reservoir inflows and 
Sacramento tributary flows during the late spring and summer due to a 
decreased snow pack. This reduction in inflow and tributary flow could result in 
Shasta Lake storage being reduced due to both a reduced ability to capture 
flows and an increased need to make releases to meet downstream requirements. 

CP1 – 6.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
When combined with other past, present, and reasonably foreseeable future 
projects, a change in river flows and reservoir elevations would be likely. Since 
Shasta Reservoir is operated to meet flow and water quality requirements in the 
Sacramento River and Delta, any new project or program along the Sacramento 
River and in the Delta could potentially impact the CVP and SWP facility 
hydropower generation and consumption of CP1. With the implementation of 
many of the projects, Shasta Reservoir could be reoperated, which would result 
in changes to the Sacramento River flow regime and reservoir elevations, and 
could cause a potentially significant impact on CVP/SWP facility hydropower 
generation and consumption. Additionally, several of the projects listed in Table 
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3-1 would have an impact on energy generation and energy use, such as the 
BDCP and various FERC relicensing projects. CP1 has an overall net negative 
energy value; therefore CP1 would make a cumulatively considerable 
incremental contribution to a significant cumulative impact on energy 
consumption and generation. 

As stated previously, effects of climate change on operations of Shasta Lake 
could include increased inflows and releases at certain times of the year, and 
decreased inflows and storage at other times. The additional storage associated 
with CP1 would potentially diminish these effects and allow Shasta Lake to 
capture some of the increased runoff in the winter and early spring for release in 
late spring and summer. Additionally, the increased storage volume would 
allow Shasta Lake to maintain greater storage and potentially greater 
hydropower generation. Therefore, the addition of anticipated effects of climate 
change would not result in CP1 having a significant cumulative impact. 

CP2 – 12.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
When combined with other past, present, and reasonably foreseeable future 
projects, a change in river flows and reservoir elevations would be likely. Since 
Shasta Reservoir is operated to meet flow and water quality requirements in the 
Sacramento River and Delta, any new project or program along the Sacramento 
River and in the Delta could potentially impact the CVP and SWP facility 
hydropower generation and consumption of CP2. With the implementation of 
many of the projects, Shasta Reservoir could be reoperated, which would result 
in changes to the Sacramento River flow regime and reservoir elevations, and 
could cause a potentially significant impact on CVP/SWP facility hydropower 
generation and consumption. However, CP2 has a net beneficial impact on 
energy consumption and energy generation and therefore would not have a 
cumulatively considerable incremental contribution to the significant 
cumulative impact. 

As stated previously, effects of climate change on operations of Shasta Lake 
could include increased inflows and releases at certain times of the year, and 
decreased inflows and storage at other times. The additional storage associated 
with CP2 would potentially diminish these effects and allow Shasta Lake to 
capture some of the increased runoff in the winter and early spring for release in 
late spring and summer. Additionally, the increased storage volume would 
allow Shasta Lake to maintain greater storage and potentially greater 
hydropower generation. Therefore, the addition of anticipated effects of climate 
change would not result in CP2 having a significant cumulative impact. 

CP3 – 18.5-Foot Dam Raise, Agricultural Water Supply Reliability and 
Anadromous Fish Survival 
When combined with other past, present, and reasonably foreseeable future 
projects, a change in river flows and reservoir elevations would be likely. Since 
Shasta Reservoir is operated to meet flow and water quality requirements in the 
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Sacramento River and Delta, any new project or program along the Sacramento 
River and in the Delta could potentially impact the CVP and SWP facility 
hydropower generation and consumption of CP3. With the implementation of 
many of the projects, Shasta Reservoir could be reoperated, which would result 
in changes to the Sacramento River flow regime and reservoir elevations, and 
could cause a potentially significant impact on CVP/SWP facility hydropower 
generation and consumption. However, CP3 has a net beneficial impact on 
energy consumption and energy generation and therefore would not have a 
cumulatively considerable incremental contribution to the significant 
cumulative impact. 

As stated previously, effects of climate change on operations of Shasta Lake 
could include increased inflows and releases at certain times of the year, and 
decreased inflows and storage at other times. The additional storage associated 
with CP3 would potentially diminish these effects and allow Shasta Lake to 
capture some of the increased runoff in the winter and early spring for release in 
late spring and summer. Additionally, the increased storage volume would 
allow Shasta Lake to maintain greater storage and potentially greater 
hydropower generation. Therefore, the addition of anticipated effects of climate 
change would not result in CP3 having a significant cumulative impact. 

CP4 and CP4A – 18.5-Foot Dam Raise, Anadromous Fish Focus With 
Water Supply Reliability 
When combined with other past, present, and reasonably foreseeable future 
projects, a change in river flows and reservoir elevations would be likely. Since 
Shasta Reservoir is operated to meet flow and water quality requirements in the 
Sacramento River and Delta, any new project or program along the Sacramento 
River and in the Delta could potentially impact the CVP and SWP facility 
hydropower generation and consumption of CP4 or CP4A. With the 
implementation of many of the projects, Shasta Reservoir could be reoperated, 
which would result in changes to the Sacramento River flow regime and 
reservoir elevations, and could cause a potentially significant impact on 
CVP/SWP facility hydropower generation and consumption. However, CP4 and 
CP4A have a net beneficial impact on energy consumption and energy 
generation and therefore would not have a cumulatively considerable 
incremental contribution to the significant cumulative impact. 

As stated previously, effects of climate change on operations of Shasta Lake 
could include increased inflows and releases at certain times of the year, and 
decreased inflows and storage at other times. The additional storage associated 
with CP4 or CP4A would potentially diminish these effects and allow Shasta 
Lake to capture some of the increased runoff in the winter and early spring for 
release in late spring and summer. Additionally, the increased storage volume 
would allow Shasta Lake to maintain greater storage and potentially greater 
hydropower generation. Therefore, the addition of anticipated effects of climate 
change would not result in CP4 or CP4A having a significant cumulative 
impact. 
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CP5 – 18.5-Foot Dam Raise, Combination Plan 
When combined with other past, present, and reasonably foreseeable future 
projects, a change in river flows and reservoir elevations would be likely. Since 
Shasta Reservoir is operated to meet flow and water quality requirements in the 
Sacramento River and Delta, any new project or program along the Sacramento 
River and in the Delta could potentially impact the CVP and SWP facility 
hydropower generation and consumption of CP5. With the implementation of 
many of the projects, Shasta Reservoir could be reoperated, which would result 
in changes to the Sacramento River flow regime and reservoir elevations, and 
could cause a potentially significant impact on CVP/SWP facility hydropower 
generation and consumption. However, CP5 has a net beneficial impact on 
energy consumption and energy generation and therefore would not have a 
cumulatively considerable incremental contribution to the significant 
cumulative impact. 

As stated previously, effects of climate change on operations of Shasta Lake 
could include increased inflows and releases at certain times of the year, and 
decreased inflows and storage at other times. The additional storage associated 
with CP5 would potentially diminish these effects and allow Shasta Lake to 
capture some of the increased runoff in the winter and early spring for release in 
late spring and summer. Additionally, the increased storage volume would 
allow Shasta Lake to maintain greater storage and potentially greater 
hydropower generation. Therefore, the addition of anticipated effects of climate 
change would not result in CP5 having a significant cumulative impact. 
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Chapter 24  
Environmental Justice 

24.1 Affected Environment 

24.1.1 Minority and Low-Income Populations 
The environmental setting of a project area can be viewed from both a 
geographic perspective and a human perspective. The physical environment 
provides a geographical context for the populations to be evaluated in this EIS. 
The human perspective encompasses race, ethnic origin, and economic status of 
affected groups. 

The intent of an environmental justice evaluation under Executive Order 12898, 
Federal Actions to Address Environmental Justice in Minority and Low Income 
Populations (1994), is to identify communities and groups that meet 
environmental justice criteria, and suggest strategies to reduce potential adverse 
impacts of projects on affected groups. 

In its guide to environmental justice under NEPA, the Council on 
Environmental Quality (CEQ) (1997) encourages agencies to consider all of the 
following groups in the scoping process: 

• Religious organizations 

• Newspapers, radio, and other media 

• Civic associations 

• Minority business associations 

• Environmental and environmental justice organizations 

• Legal aid providers 

• Homeowners’, tenants’, and neighborhood watch groups 

• Federal, State, local, and tribal governments 

• Rural cooperatives 

• Business and trade organizations 
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• Community and social service organizations 

• Universities, colleges, vocational, and other schools 

• Labor organizations 

• Civil rights organizations 

• Local schools and libraries 

• Senior citizens’ groups 

• Public health agencies and clinics 

Shasta Lake and Vicinity 
This section reviews minority and low-income communities situated near the 
reservoir, and those that directly depend on it for social, economic, cultural, 
historic, occupational, recreational, or other needs deemed significant by these 
communities. 

County-level data are used for this analysis given the large size of the project 
impact area comprised largely of rural areas and the fact that localized areas 
within the counties are not likely to differ appreciably in their minority and low-
income population makeup. For example, the closest incorporated city to Shasta 
Dam within Shasta County is the City of Shasta Lake. Shasta Lake’s percentage 
of minority (nonwhite) residents in 2010 was 13.9 percent, compared to 16.6 
percent for the county as a whole, and the percentage of low-income residents in 
Shasta Lake was 20.5 percent compared to 15.5 percent for the county as a 
whole. 

Table 24-1 depicts a historically white population in Shasta County that is 
slowly diversifying and income levels consistently below the statewide average, 
resulting in relatively higher poverty rates among all ethnic groups. In 2010, the 
population of Shasta County was approximately 16.6 percent minority 
(nonwhite) and approximately 17.7 percent low-income, compared to statewide 
populations of 42.4 percent minority and 15.5 percent low-income. The slightly 
higher local poverty rate is not meaningfully greater than the statewide rate. 

Lakehead-Lakeshore Community   The Lakehead-Lakeshore community is 
located along Shasta Lake’s northernmost reach, the Sacramento River Arm. 
Lakehead, an unincorporated seasonal community of approximately 1,500 
residents (U.S. Census Bureau 2010a), is adjacent to Interstate 5 and includes 
typical services found near a major interstate highway. Lakehead provides a 
variety of campgrounds, boat ramps, and marinas. The Lakehead community 
includes low-income and minority residents and workers who could be affected 
by project construction and changes in outdoor recreation patterns resulting 
from the project. 
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Tourism and Outdoor Recreation Industry   Shasta Lake and its vicinity are 
recreation destinations that draw visitors from throughout California. Most 
facilities in the area depend on Shasta Lake to draw visitors and customers. The 
tourism and outdoor recreation service industries are included in this discussion 
because this group includes a community of lower-paid service workers that 
could be affected by project actions related to Shasta Dam. A change in 
recreation opportunities could affect employment and revenue patterns, as well 
as social and recreational opportunities for minority or low-income residents. 
With the exception of Lakehead, the settlement and recreation-related 
development along Shasta Lake falls within unincorporated Shasta County. 
Residents and workers are dispersed throughout Shasta County, and affected 
minority and low-income communities are reflected in demographic data for 
Shasta County as shown in Table 24-1. 

Table 24-1. Ethnicity, Income, and Poverty Trends in Shasta and Tehama 
Counties and California 

Topic Shasta 
County 

Tehama 
County 

State of 
California 

Race/Ethnicity    

White, 2010 153,726 51,721 21,453,934 

White, 2000–2010 (% change) 5.4 8.8 6.4 

Black or African American, 2010 1,548 406 2,299,072 

Black or African American, 2000–2010 
(% change) 26.4 27.7 1.6 

American Indian, including Alaskan Natives, 2010 4,950 1,644 362,801 

American Indian, including Alaskan Natives, 2000–
2010 (% change) 9.3 41.3 8.8 

Asian or Pacific Islander, 2010 4,662 732 5,005,393 

Asian or Pacific Islander, 2000–2010 
(% change) 37.0 47.9 31.2 

Two or more races (total), 2010 7,846 2,702 1,815,384 

Two or more races (total), 2000–2010 (% change) 38.6 42.3 12.9 

Hispanic Origin (any race), 2010 14,878 13,906 14,013,719 

Hispanic Origin (any race), 2000–2010 (% change) 65.3 56.8 27.8 
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Table 24-1. Ethnicity, Income, and Poverty Trends in Shasta and Tehama 
Counties and California (contd.) 

Topic Shasta 
County 

Tehama 
County 

State of 
California 

Income/Poverty    

Median Household Income, 2000 $34,335 $31,206 $47,493 

Median Household Income, 2010 $42,931 $39,392 $59,641 

% Change, 2000–2010 25.0 26.2 25.5 

% of Individuals Below Poverty Level, 2000 15.4 17.3 14.2 

% of Individuals Below Poverty Level, 2010 17.7 19.5 15.5 

% Change, 2000–2010 2.3 2.2 1.3 

% of Children (< 18) Below Poverty Level, 2000 21.0 24.0 19.0 

% of Children (< 18) Below Poverty Level, 2010 23.4 27.9 21.6 

% Change, 2000–2010 2.4 3.9 2.6 
 

Sources: U.S. Census Bureau 2002a, 2002b, 2002c, 2009a, 2010b 

Areas of Native American Concern   As described in Chapter 14, “Cultural 
Resources,” the Sacramento River and its major tributaries, particularly the Pit 
and McCloud rivers, were the focus of intensive Native American occupation 
during historic times, with a variety of religious, economic, historic, and other 
values identified here for Native American groups. Ten groups, including those 
listed by the Native American Heritage Commission, represent Native 
American interests in the study area. They include Grindstone Indian Rancheria, 
Paskenta Band of Nomlaki Indians, Pit River Environmental Council, Pit River 
Tribe of California, Redding Rancheria, Shasta Nation, United Tribe of 
Northern California, Inc., Winnemem Wintu Tribe, Wintu Educational and 
Cultural Council, and the Wintu Tribe of Northern California. 

The Winnemem Wintu have identified important localities within the study 
area, many of which are locations where ceremonies are regularly conducted. 
Along the McCloud River, these include Children’s Rock, Coyote Rock, 
Dekkas Rock, doctoring pools near Nawtawaket Creek, Eagle Rock and 
Samwel Cave, Hirz Bay, Kaibai village, North Gray Rocks, Puberty Rock, 
Saddle Rock, and Watawacket village and spiritual area. Along the Sacramento 
River, important localities include the Antlers area, Delta area, Doney Creek, 
Gregory Creek, LaMoine area, Packers Bay, Pollard’s area, middle Salt Creek, 
and Sims area. The Winnemem Wintu have strong traditional and contemporary 
connections with the land, and their ongoing use of many archaeological and 
religious sites is fundamental to the well-being of their culture, particularly the 
education of their youth. 
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The Winnemem Wintu have also documented the location of some 155 
ancestral villages within the Shasta Lake area. At least 81 village locations are 
known along the lower McCloud River and lower Pit River. An additional 73 
villages are known to have existed on the east side of the Sacramento River. 
These village locations once contained between one and 30 houses each, some 
had associated cemeteries and each had a power place. Some of these villages 
are already under the waters of Shasta Lake, while others are just above the 
current Shasta Lake water level. The Winnemem Wintu have estimated that 120 
of the known villages are still accessible (above the current high-water line). 

Members of the Pit River Madesi Band stated that 22 ethnographic villages and 
associated burial grounds are located within the existing reservoir and proposed 
reservoir areas. One tribal member also noted that several Traditional Cultural 
Properties (TCP) exist within the Pit 6 and Pit 7 Dam areas. 

Upper Sacramento River (Shasta Dam to Red Bluff) 
Many social and public services are provided and a range of resource-dependent 
cultural activities take place in the cities of Shasta Lake, Redding, Anderson, 
Cottonwood, and Red Bluff. Each of these communities could be affected 
during project operation as a result of improved flood protection, enhanced 
water supply reliability, and increased recreational opportunities and spending 
related to improved salmonid habitat. Redding and Shasta County may be most 
affected because local residents, businesses, public services, and fiscal resources 
likely would also be affected by construction-related spending and activities. 

Groups affected by the project could include minority and low-income 
populations such as transient and seasonal workers, Native American and 
Hispanic/Latino populations, and low-income water and electric utility 
customers. In 2010, the population of Tehama County was approximately 18.0 
percent minority (nonwhite) and 19.5 percent low-income, compared to 
statewide populations of 42.4 percent minority and 15.5 percent low-income 
(Table 24-1). Poverty levels in Shasta and Tehama counties were exceeding 
statewide levels in 2010. 

These groups often share the need for a reliable income and low costs of living, 
access to steady jobs, the need to protect the profitability of businesses that 
affect their personal income, access to high-quality public services, access to 
affordable and diverse housing, and a desire to enjoy a high quality of life. 

Minority and low-income populations in the upper Sacramento River portion of 
the primary study area, many of which are employed by local agricultural 
operations, are especially susceptible to changes in employment opportunities. 
Changes in water and power supply reliability or delivery costs can have a 
major effect on the cost of living and on the operating costs and financial health 
of local businesses and employers. Changes in the frequency and duration of 
flooding along the Sacramento River and in the Delta also could affect 
agricultural operations and business owners and employees. 
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Lower Sacramento River and Delta 
As discussed in Chapter 16, “Socioeconomics, Population, and Housing,” this 
portion of the extended study area includes Red Bluff, the largest city in 
Tehama County with a population of 13,825 in 2010, and nine counties to the 
south. In 2010, the population of those nine counties totaled 4,226,027 (DOF 
2010). The minority population of the nine counties was 42.6 percent overall, 
which is approximately the same as the statewide populations of 42.4 percent. 
Glenn County had the lowest proportion of minority populations, while 
Sacramento and San Joaquin counties had the highest proportion (U.S. Census 
Bureau 2010c). In 2010, poverty levels in the region ranged from 10 percent to 
20 percent, with low-income populations exceeding the 15.5 percent state 
poverty level in Butte, Glenn, Sacramento, San Joaquin, and Yolo counties 
(U.S. Census Bureau 2009b). 

Regional employment and labor trends are generally consistent with statewide 
trends. In 2010, approximately 15.6 percent of the labor force in the nine-county 
area was unemployed, compared to 7.7 percent statewide (U.S. Census Bureau 
2009b). Butte, Colusa, Sacramento, San Joaquin, Solano, and Sutter counties 
registered higher unemployment rates than California as a whole. The counties 
with the highest unemployment rates in 2010 were characterized by greater 
dependence on the agricultural industry and less industrial diversity. Five of the 
six counties with unemployment rates above the statewide average maintained 
more than 60 percent of their land mass in agricultural production. 
Unemployment rates tend to be higher in rural areas than in urban areas because 
farm work is typically seasonal or temporary. 

The lower Sacramento River region becomes increasingly urbanized as the river 
flows past the city of Sacramento and toward the Delta. Along its course, the 
river passes through low-density agricultural and suburban metropolitan areas 
and near high-density centers of commerce and culture such as Sacramento. In 
the Delta, a complex network of highways and urban infrastructure is integrated 
with canals, dikes, and levees. Heavily engineered water control and 
conveyance systems have promoted and sustained a successful agriculture 
industry and protected the region against damaging floods. 

CVP/SWP Service Areas 
The CVP and SWP service areas include 36 of California’s 58 counties, 
accounting for 91 percent (38,648,090 residents) of California’s population in 
2010 (DOF 2010). Minority groups have been steadily increasing and such 
ethnic diversification is expected to continue. As shown in Table 24-1, the 
population of individuals in California identifying themselves as Asian–Pacific 
Islander or multiracial experienced double-digit population growth, while those 
identifying themselves as Black or African American experienced the least 
amount of growth between 2000 and 2010 (U.S. Census Bureau 2010b). 
Hispanics are the most numerous minority group in California, and many 
members of this ethnic group work on farms that receive some or all of their 
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water from the CVP. In general, rural agricultural counties have smaller 
minority populations than urban counties. 

Poverty levels for both individuals and children increased slightly between 2000 
and 2010. The percentage of people below the poverty level is expected to 
follow national and statewide economic trends. Generally, poverty rates tend to 
be higher in rural counties than in urban counties. Despite these differences, 
each of California’s major urban areas has pockets of low-income 
neighborhoods with high poverty (and unemployment) rates. Minority and low-
income communities that might be affected by the project include communities 
adjacent to construction projects, gateway and service communities providing 
support to construction-related activities, and low-income customers of water 
and power utilities who might experience higher rates as a result of costs of 
project-related system improvements. 

These residents and workers may be most vulnerable to increases in CVP water 
and power costs and, conversely, would benefit from improved flood protection 
and CVP water and power supply reliability. Central Valley farm workers and 
other workers employed by businesses in the region that supply goods and 
services to agricultural operations also could benefit. 

24.2 Regulatory Framework 

24.2.1 Federal 

Executive Order 12898 
The purpose of Executive Order 12898 (part of which is excerpted in the 
introduction to this chapter) is to identify and address the disproportionate 
placement of adverse environmental, economic, social, or health impacts from 
Federal actions and policies on minority and/or low-income communities. This 
order requires lead agencies to evaluate impacts on minority or low-income 
populations during preparation of environmental and socioeconomic analyses of 
projects or programs that are proposed, funded, or licensed by Federal agencies. 

In addition to the direction referenced above, Executive Order 12898 includes 
the following requirements: 

• Each Federal agency shall conduct its programs, policies, and activities 
that substantially affect human health or the environment, in a manner 
that ensures that such programs, policies, and activities do not have the 
effect of excluding persons (including populations) from participation 
in, denying persons (including populations) the benefits of, or 
subjecting persons (including populations) to discrimination under, 
such programs, policies, and activities, because of their race, color, or 
national origin. (Section 2-2) 
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• Each Federal agency shall work to ensure that public documents, 
notices, and hearings relating to human health or the environment are 
concise, understandable, and readily accessible to the public. (Section 
5-5(c)) 

In addition, the presidential memorandum accompanying the executive order 
states that “(e)ach Federal agency shall analyze the environmental effects, 
including human health, economic and social effects, of Federal actions, 
including effects on minority communities and low-income communities, when 
such analysis is required by the NEPA of 1969.” 

Two documents provide some measure of guidance to agencies required to 
implement Executive Order 12898. The first is Environmental Justice Guidance 
Under the National Environmental Policy Act (December 1997), published by 
CEQ. The second document, the Final Guidance for Incorporating 
Environmental Justice Concerns (April 1998) published in the U.S. 
Environmental Protection Agency’s NEPA Compliance Analysis, serves as a 
guide for incorporating environmental justice goals into preparation of the EIS 
under NEPA. These documents provide specific guidelines for assessing 
environmental justice effects associated with a proposed Federal project. 

24.2.2 State 
There are no State plans, policies, regulations, or laws related to environmental 
justice applicable to the project. However, Senate Bill 115 (Chapter 690, 
Statutes of 1999), signed into law in 1999, defined environmental justice in 
statute and established the Governor’s Office of Planning and Research as the 
coordinating agency for State environmental justice programs (California 
Government Code, Section 65040.12). This law further required the California 
Environmental Protection Agency to develop a model environmental justice 
mission statement for boards, departments, and offices within the agency by 
January 1, 2001 (Public Resources Code, Sections 72000–72001). The purpose 
of this program is to inform decision-makers by providing guidance on 
environmental justice issues. 

24.2.3 Regional and Local 
There are no regional or local plans, policies, regulations, or laws related to 
environmental justice applicable to the project. 

24.3 Environmental Consequences and Mitigation Measures 

This section describes the potential environmental consequences of the project 
alternatives as they relate to environmental justice. This analysis relies on 
demographic data provided in the Socioeconomics, Population, and Housing 
Technical Report and incorporates that information as necessary to describe 
potential effects on minority and low-income communities. 
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24.3.1 Methods and Assumptions 
According to CEQ and U.S. Environmental Protection Agency guidelines 
established to assist Federal and State agencies, a minority population is present 
in a project area if (1) the minority population of the affected area exceeds 50 
percent, or (2) the minority-population percentage of the affected area is 
meaningfully greater than the minority-population percentage in the general 
population or other appropriate unit of geographic analysis. By the same rule, a 
low-income population exists if the project area consists of 50 percent or more 
people living below the poverty threshold, as defined by the U.S. Census 
Bureau, or is meaningfully greater than the poverty percentage of the general 
population or other appropriate unit of geographic analysis. 

The CEQ guidance indicates that when agencies determine whether 
environmental effects are disproportionately high and adverse, they are to 
consider whether there is or would be an impact on the natural or physical 
environment (as defined by NEPA) that would adversely affect a minority 
population or low-income population. 

None of the published guidelines define the term “disproportionately high and 
adverse,” but CEQ includes a nonquantitative definition stating that an effect is 
disproportionate if it appreciably exceeds the risk or rate to the general 
population (CEQ 1997). 

The following population characteristics are considered in this analysis: 

• Race and ethnicity 

• Per-capita income as it relates to the poverty level 

The relevant demographic data were obtained from the U.S. Census Bureau and 
the California Department of Finance. Data are presented at the county level to 
accommodate the geographic size of each portion of the study area. 

In this analysis, a county is considered to have a minority population if its 
nonwhite population is greater than 50 percent or is meaningfully larger than the 
general (statewide) nonwhite population. Low-income areas are defined as 
counties in which the percentage of the population below poverty status exceeds 
50 percent, or is meaningfully greater than the general population (average 
statewide poverty level). Based on these criteria, Shasta and Tehama counties 
are not considered environmental justice communities. Within the lower 
Sacramento and Delta area, minority populations exceed 50 percent in Colusa, 
Sacramento, San Joaquin, Solano, Sutter, and Yolo counties. Although the 
minority population in the lower Sacramento River and Delta area is projected 
to exceed 50 percent by 2020, the 63.8 percent representation would not be 
meaningfully greater than the statewide minority population, which is projected 
to be 62.5 percent. Within the CVP and SWP service areas, there are some low-
income populations; however, these areas are so expansive that they are 
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considered synonymous with the entire state of California for environmental 
justice purposes. 

Native American Outreach 
Public and stakeholder coordination meetings were conducted on behalf of 
Reclamation with Native American tribal groups whose traditional territories 
overlap the primary study area. Seven tribal groups were invited to an 
information meeting held on April 4, 2007, in Redding, California. The purpose 
of the meeting was to provide general information about the project, initiate 
Section 106 consultation with groups desiring to participate in the project, and 
introduce Elena Nilsson as the Native American Tribal Coordination study lead. 
Invitations were sent to the Grindstone Rancheria, Paskenta Rancheria, Pit 
River Tribe, Redding Rancheria, Shasta Nation, Winnemem Wintu, and the 
Wintu Tribe and Toyon-Wintu Center. The meeting was attended by 
representatives from the Winnemem Wintu and the Madesi Band of the Pit 
River Tribe. 

Between August 2007 and March 2008, nine meetings were held with Native 
American groups whose traditional territories overlap with the primary study 
area. These included meetings and/or workshops with groups and individuals 
representing major tribes and/or extended family groups in the Shasta/Redding 
area regarding potential effects on cultural resources from a plan to enlarge 
Shasta Dam. The purposes of the meetings were to solicit, clarify, and 
document major concerns and issues regarding the project, and to establish a 
preferred method/approach to maintaining effective communication during the 
remainder of the project study and in future endeavors. Five groups participated 
in these meetings: Grindstone Indian Rancheria (one meeting), Paskenta Band 
of Nomlaki Indians (one meeting), Pit River Tribe (three meetings), Shasta 
Nation (one meeting), and Winnemem Wintu (three meetings). 

24.3.2 Criteria for Determining Disproportionately High and Adverse Effects 
To make a finding that disproportionately high and adverse effects would likely 
fall on minority or low-income populations, three conditions must be met 
simultaneously: 

• There must be a minority or low-income population in the impact zone. 

• A high and adverse impact must exist. 

• The impact must be disproportionately high and adverse on the 
minority or low-income population. 

24.3.3 Topics Eliminated from Further Consideration 
No topics related to environmental justice that are included in the significance 
criteria listed above have been eliminated from further consideration. All 
relevant topics are analyzed below. 
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Effects on sites considered sacred by local Native American communities in the 
upper Sacramento River portion of the primary study area and the lower 
Sacramento River and Delta and CVP and SWP service areas have been 
eliminated from further discussion. No impacts on these resources are 
anticipated as a result of changes in Shasta Dam operations (i.e., storage and 
release scenarios). Furthermore, any construction activities near sites considered 
sacred by local Native American communities would require mitigation as 
stated in Chapter 14 “Cultural Resources,” including compliance with Section 
106 of the National Historic Preservation Act (NHPA). As a result, no 
disproportionately high and adverse effects on Native American populations 
would be expected; therefore, potential effects related to this topic in these 
geographic regions are not discussed further in this EIS. 

24.3.4 Direct and Indirect Effects 

No-Action Alternative 

Shasta Lake and Vicinity 
Impact EJ-1 (No-Action): Potential Disproportionate High and Adverse Effect 
on Minority and Low-Income Populations in the Vicinity of Shasta 
Lake   Communities at Shasta Lake and in the vicinity would remain below 
minority and low-income thresholds as they relate to environmental justice. 
Adverse construction-related impacts would be avoided, and construction-
related employment opportunities and gains within local economies would not 
be realized. Existing adverse effects on minority or low-income populations do 
not constitute a disproportionately high and adverse impact. No 
disproportionately high and adverse effects on minority or low-income 
populations would occur. 

Shasta County would maintain its steady population growth under the No-
Action Alternative. Between 1990 and 2010, the population increased by 25.3 
percent, with total population projected to reach 196,087 by 2020 (DOF 2010, 
2012). The minority (nonwhite) population, including the Winnemem Wintu 
Tribe and other Native Americans, is projected to account for 16.6 percent of 
the total population in Shasta County in 2020, slightly more than the current 
14.3 percent representation, but less than the 62.5 percent minority population 
projected statewide for 2020. 

As described in Table 24-1, the poverty level in Shasta County increased by 2.3 
percent during 2000 to 2010, and unemployment rates in Shasta County were 
mostly steady during 2000 to 2010, fluctuating between 6.0 and 8.1 percent. 
However, the poverty and unemployment rates are expected to decrease as the 
economy recovers. Employment opportunities continue to be provided in the 
region by major employment sectors such as trade, transportation, and utilities; 
government; educational, and health services; and leisure and hospitality 
industries (see Chapter 16, “Socioeconomics, Population, and Housing”). 
Professional and business services and education and health services are 
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projected to be the leading growth industries in Shasta County; these are also 
the top two anticipated growth industries statewide. No disproportionately high 
or adverse impacts on minority or low-income communities are anticipated 
under the No-Action Alternative. Mitigation is not required for the No-Action 
Alternative. 

Impact EJ-2 (No-Action): Potential Disproportionate High and Adverse Effect 
on Native American Populations from Disturbance or Loss of Sacred Locations 
in the Vicinity of Shasta Lake   Shasta Dam would not be enlarged; no 
infrastructure would be removed, modified, or relocated; and no changes in 
Reclamation’s Shasta Lake operations would occur. No disproportionately high 
and adverse effects on Native American populations would occur. 

Under the No-Action Alternative, Shasta Dam would not be enlarged; no 
infrastructure would be removed, modified, or relocated; and no changes in 
Reclamation’s Shasta Lake operations would occur. Therefore, there would be 
no effect on several locations in the vicinity of Shasta Lake that are considered 
sacred by local Native American communities. No disproportionately high and 
adverse effects on Native American populations would occur. Mitigation is not 
required for the No-Action Alternative. 

Upper Sacramento River (Shasta Dam to Red Bluff) 
Impact EJ-3 (No-Action): Potential Disproportionate High and Adverse Effect 
on Minority and Low-Income Populations in the Upper Sacramento River Area   
Communities in the upper Sacramento River portion of the primary study area 
would remain below minority and low-income thresholds for environmental 
justice. The No-Action Alternative would not cause long-term operational 
changes; therefore, communities adjacent to the Sacramento River would not be 
affected by long-term changes to environmental and recreational conditions. 
Construction-related gains within this area would not be realized. Existing 
adverse effects on minority or low-income populations would not be 
disproportionately high and adverse. No disproportionately high and adverse 
effects on minority or low-income populations would occur. 

Tehama County would maintain its steady population growth under the No-
Action Alternative. Between 1990 and 2010, the population increased by 27.2 
percent, with total population projected to reach 68,769 by 2020 (DOF 2010). 
The minority (nonwhite) population is projected to account for 31 percent of the 
total population in Tehama County in 2020, an increase of nearly 7 percent from 
the current 23.9 percent level, but less than the 62.5 percent minority population 
projected statewide for 2020. 

As described in Chapter 16, “Socioeconomics, Population, and Housing,” 
during 2000 to 2010, the poverty level in Tehama County increased by 2.2 
percent and unemployment rates in Tehama County fluctuated between 6.4 and 
8.8 percent. Tehama County is similar to neighboring Shasta County in 
employment and income trends, and dominant employment sectors. Projected 
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growth industries differ between the two counties, however; Tehama County is 
projected to experience economic growth in construction and information 
services (see Chapter 16, “Socioeconomics, Population, and Housing”). These 
sectors are the third and fifth largest anticipated growth areas statewide. 

Because the No-Action Alternative would not change existing or projected 
future conditions, it would not have a disproportionately high or adverse effect 
on minority or low-income communities. Mitigation is not required for the No-
Action Alternative. 

Lower Sacramento River and Delta 
Impact EJ-4 (No-Action): Potential Disproportionate High and Adverse Effect 
on Minority and Low-Income Populations in the Lower Sacramento River and 
Delta Area   Some communities within the lower Sacramento River and Delta 
portion of the extended study area contain minority and low-income populations 
above environmental justice thresholds; however, continuing the existing and 
projected future conditions under the No-Action Alternative would not affect 
those populations. No disproportionately high and adverse effects on minority 
or low-income populations would occur. 

The lower Sacramento River and Delta portion of the extended study area 
includes Butte, Colusa, Contra Costa, Glenn, Sacramento, San Joaquin, Solano, 
Sutter, and Yolo counties. In 2010, the population of the nine-county region was 
4,226,027. This number is expected to grow by 47.5 percent to 6,294,088 by 
2020 (DOF 2010, 2012). The minority (nonwhite) population is projected to 
account for 63.8 percent of the total population in the lower Sacramento River 
and Delta area by 2020, with minority populations exceeding 50 percent in 
Colusa, Sacramento, San Joaquin, Solano, Sutter, and Yolo counties. Although 
the minority population in the lower Sacramento River and Delta area is 
projected to exceed 50 percent by 2020, the 63.8 percent representation would 
not be meaningfully greater than the statewide minority population, which is 
projected to be 62.5 percent. 

In 2010, poverty levels in the nine-county region ranged from 10 percent to 20 
percent, with low-income populations exceeding the 15.5 percent statewide 
poverty level in Butte, Glenn, Sacramento, San Joaquin, and Yolo counties 
(U.S. Census Bureau 2009b). Employment and labor trends in the lower 
Sacramento River and Delta portion of the extended study area are generally 
consistent with statewide trends. In 2010, approximately 15.6 percent of the 
labor force in the nine-county area was classified as unemployed, compared to a 
statewide total of 7.7 percent. Butte, Colusa, Sacramento, San Joaquin, Solano, 
and Sutter counties registered higher unemployment rates than the state as a 
whole in 2010. Generally, the counties with the highest unemployment rates in 
2010 were characterized by greater dependence on the agricultural industry and 
less industrial diversity. Five of the six counties with unemployment rates above 
the statewide average maintained more than 60 percent of their land mass in 
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agricultural production. Unemployment rates tend to be higher in rural areas 
than in urban areas because farm work is typically seasonal or temporary. 

The lower Sacramento River and Delta portion of the extended study area has 
some low-income populations and some counties with a higher unemployment 
rate than the statewide average. However, the No-Action Alternative would not 
change the existing or projected future conditions. Therefore, the No-Action 
Alternative would not have disproportionately high and adverse effects on 
minority or low-income populations. Mitigation is not required for the No-
Action Alternative. 

CVP/SWP Service Areas 
Impact EJ-5 (No-Action): Potential Disproportionate High and Adverse Effect 
on Minority and Low-Income Populations in the CVP/SWP Service Areas   
Some communities within the CVP and SWP service areas contain minority and 
low-income populations above environmental justice thresholds; however, 
adverse effects on CVP and SWP customers within these communities do not 
constitute a disproportionately high and adverse impact. Continuing the existing 
and projected future conditions under the No-Action Alternative would not 
affect these populations. No disproportionately high and adverse effects on 
minority or low-income populations would occur. 

The CVP and SWP service areas are so expansive that they may be considered 
synonymous with the entire state of California for environmental justice 
purposes. Together, the CVP and SWP service areas include 36 of California’s 
58 counties, accounting for 91 percent (39 million residents) of California’s 
population in 2010. The state’s population has increased by almost 30 percent 
since 1990 and is projected to increase by approximately 32 percent to more 
than 51 million people by 2020 (DOF 2010). Continued ethnic diversification is 
expected. Minority groups have been steadily increasing their proportion of the 
state population. The population of individuals in California identifying 
themselves as Asian–Pacific Islander or multiracial experienced double-digit 
population growth, while those identifying themselves as Black or African 
American experienced the least amount of growth between 2000 and 2010 (U.S. 
Census Bureau 2010b). Hispanics are the most numerous minority group in 
California, and many members of this ethnic group work on farms that receive 
some or all of their water from the CVP. In general, rural agricultural counties 
have smaller minority populations than urban counties. 

Poverty levels for both individuals and children in California increased slightly 
between 2000 and 2010. The percentage of people below the poverty level in 
Shasta County is expected to follow national and statewide economic trends. 
Generally, poverty rates tend to be higher in rural counties than in urban 
counties. Despite these overall differences, each of the state’s major urban areas 
has pockets of low-income neighborhoods with high poverty rates. 
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California’s total labor force increased just over 2 percent from 2002 to 2005, 
adding between 100,000 and 200,000 individuals each year. Between 2004 and 
2005, the labor force increased by approximately 188,000 individuals. This was 
the largest annual increase over the 4-year period. California’s total labor force 
exceeded 18.8 million in 2010. The state’s unemployment rate was lowest in 
2000 (5.0 percent), and has been increasing since 2003. Unemployment in 2010 
registered at 7.7 percent, greater than the state’s 2001 unemployment rate of 5.4. 
This observed increase in the unemployment rate at the state level has coincided 
with similar national employment trends. Like poverty, unemployment rates 
tend to be lower in urban areas than in rural areas of the state; however, high 
unemployment rates are often found in low-income neighborhoods of major 
urban centers. 

Although the CVP and SWP service areas have some low-income populations, 
the No-Action Alternative would not change the existing or projected future 
conditions. Therefore, no disproportionately high and adverse effects on 
minority or low-income populations would occur. Mitigation is not required for 
the No-Action Alternative. 

CP1 – 6.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 

Shasta Lake and Vicinity 
Impact EJ-1 (CP1): Potential Disproportionate High and Adverse Effect on 
Minority and Low-Income Populations in the Vicinity of Shasta Lake   
Communities adjacent to the project construction site may experience 
temporary or short-term adverse environmental effects because of construction 
activities and changes in project conditions and operations. However, neither 
construction-related nor operational effects would disproportionately affect 
minority or low-income populations in the vicinity of Shasta Lake. Increased 
employment and income opportunities could also result from project 
construction activities, and would not be disproportionately distributed among 
minority and low-income populations. No disproportionately high and adverse 
effects on minority or low-income populations would occur. 

Under this alternative, the dam would be raised by 6.5 feet over a 4.5-year 
construction period. Residents near Shasta Dam, as well as others who may 
commute or otherwise travel near construction sites, would be exposed to a 
range of potentially adverse environmental and public health effects over a 4.5-
year construction period (see Engineering Summary Appendix). Temporary 
and/or short-term adverse noise, visual, and air quality effects could result; in 
addition, motorists could be delayed, and access to recreation opportunities or 
local businesses could be temporarily reduced. Negative health effects could 
also result if hazardous materials were to be accidentally released into the 
environment during construction. 
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Nonwhite individuals, including the Winnemem Wintu Tribe and other Native 
Americans, accounted for 16.6 percent of Shasta County’s total population in 
2010, well below the 50 percent threshold for a minority population. This 
percentage is also substantially less than the 2010 statewide nonwhite 
population of 42.4 percent. Likewise, the poverty rate in Shasta County was 
17.7 percent in 2010, well below the 50 percent threshold and slightly greater 
than the 15.5 percent statewide poverty rate. Therefore, the percentages of 
minority and low-income individuals in populations in Shasta County are well 
below threshold levels for a minority or low-income population. Therefore, 
minority and low-income populations would not be disproportionately affected 
by these adverse effects. 

Increased employment and income opportunities may result from construction 
under CP1, which could benefit minority and low-income populations. Project 
construction under CP1 could increase the number of jobs available, or could 
improve business conditions and incomes for workers who are already 
employed by businesses that would directly or indirectly benefit from project-
related construction spending. The project would require a labor force of 300 
people drawn directly from the Shasta Lake area. Most (85 percent) of the 
construction materials and supplies would be purchased in the vicinity; these 
materials and supplies would constitute 60 percent of total construction costs. 
As described above, the percentages of minority and low-income individuals in 
Shasta County populations are well below threshold levels for minority and 
low-income populations, and employment effects would not be 
disproportionately distributed among these groups. Selected minority and low-
income individuals may be potentially affected. Such economic and job-related 
impacts would be beneficial. Mitigation for this impact is not needed, and thus 
not proposed. 

Impact EJ-2 (CP1): Potential Disproportionate High and Adverse Effect on 
Native American Populations from Disturbance or Loss of Sacred Locations in 
the Vicinity of Shasta Lake   The local Native American community has 
identified several locations in the vicinity of Shasta Lake that they consider to 
be sacred. Notable among these locations are the Winnemem Wintu’s Puberty 
Rock and the doctoring pools near Nawtawaket Creek and the Pit River Madesi 
Band’s ethnographic villages, associated burial grounds, and several TCPs. CP1 
would have a substantial adverse effect on several of these locations in the 
vicinity of Shasta Lake. Because the Winnemem Wintu and Pit River Madesi 
Band members attach religious and cultural significance to these locations, the 
disturbance or loss of resources associated with these locations would result in a 
disproportionately high and adverse effect on Native American populations in 
the vicinity of Shasta Lake. 

Two tribes, the Winnemem Wintu and the Pit River Madesi Band, live within 
the vicinity of Shasta Lake, where they continue to actively practice many 
aspects of their traditional culture. Both groups have related that a complex 
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cultural landscape of village sites, ceremonial areas, sacred sites, burial sites, 
and resource areas would be affected directly by CP1. 

Two particularly important Winnemem Wintu locations that would be affected 
by CP1 are Puberty Rock and the doctoring pools near Nawtawaket Creek. CP1 
could submerge Puberty Rock for longer periods, restricting the Winnemen 
Wintu from holding the puberty ceremony at this important location. Relocating 
the rock to higher ground is not possible; in the Winnemem Wintu’s worldview, 
its location is preordained and connected with the nearby “two sisters” 
mountain (Bolliboka Mountain). Puberty Rock also marks the location of an 
extensive village with housepits and burials, situated at Kabyai Creek, west of 
the McCloud River near the McCloud Campground. CP1 would inundate 
additional burials at this location, which would require removal and relocation. 
The Winnemem Wintu have estimated that 120 ancestral villages are still 
accessible above the current high-water line of Shasta Lake and would be 
adversely affected by CP1. 

Pit River Madesi Band members state that 22 ethnographic villages, associated 
burial grounds, and several TCPs are located within the existing reservoir and 
proposed inundation or fluctuation areas. 

Winnemem Wintu and Pit River Madesi Band members attach religious and 
cultural significance to several locations in the vicinity of Shasta Lake; 
therefore, the disturbance and loss of resources associated with these locations 
would result in a disproportionately high and adverse effect on Native American 
populations in the vicinity of Shasta Lake. Mitigation for this impact is not 
proposed because no feasible mitigation (or action alternative) is available to 
avoid or minimize the high and adverse effect. However, Reclamation is 
committed to and will comply with the Federal NHPA Section 106 consultation 
process to avoid, minimize, or mitigate any significant, adverse impacts to 
cultural resources and historic properties due to CP1, to the extent possible. 
Additional information on cultural resources mitigation is located in Chapter 14, 
“Cultural Resources.” 

Upper Sacramento River (Shasta Dam to Red Bluff) 
Impact EJ-3 (CP1): Potential Disproportionate High and Adverse Effect on 
Minority and Low-Income Populations in the Upper Sacramento River Area   
Effects from project-related construction are not anticipated in the upper 
Sacramento River area downstream from Shasta Dam. In the long term, 
operational changes resulting from CP1 could reduce the risk of flooding and 
enhance environmental and recreational conditions in this area. These 
operational effects would not constitute a disproportionately high and adverse 
impact on minority and low-income populations. No disproportionately high 
and adverse effects on minority or low-income populations would occur. 

In Tehama County, nonwhite individuals accounted for 18.0 percent of the total 
population in 2010. This is roughly half of the 50 percent threshold for a 
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minority population. This level also is substantially less than the statewide 
nonwhite population of 42.4 percent. The poverty level in Tehama County was 
19.5 percent in 2010, also well below the 50 percent threshold and slightly 
higher than the 15.5 percent statewide poverty rate. From 2000 to 2010, poverty 
levels in Tehama County increase at a rate of 2.2 percent, outpacing the 
statewide poverty rate (1.3 percent) by 0.9 percent over approximately the same 
time. Based on this trend, and the comparatively consistent poverty rates 
between Tehama County and the statewide population, poverty levels in 
Tehama County are not meaningfully greater than poverty levels statewide. 
Therefore, the percentages of minority and low-income individuals in 
populations in Tehama County are well below threshold levels for minority and 
low-income populations. Thus, disproportionately high and adverse effects on 
minority or low-income populations would not occur. 

Communities along the upper Sacramento River portion of the primary study area 
would not be exposed to direct construction-related impacts associated with CP1. 

Raising Shasta Dam would add 256,000 acre-feet of cold-water storage to the 
overall capacity of the reservoir. This operational change would be beneficial 
for two reasons. CP1 would reduce the risk of flooding downstream from Shasta 
Dam and consequently reduce potentially adverse social, economic, and 
environmental effects because of flooding for property owners, businesses, and 
workers. In addition, CP1 would improve environmental and recreational 
conditions by enhancing habitat for fish and wildlife, benefiting anglers, 
hunters, and wildlife viewers. 

These beneficial impacts would not be disproportionately distributed among 
minority and low-income populations, because representation of these groups in 
the population of Tehama County is well below threshold levels. Selected 
minority and low-income individuals may be potentially affected; however, 
these environmental and recreational effects would be beneficial. Mitigation for 
this impact is not needed, and thus not proposed. 

Lower Sacramento River and Delta 
Impact EJ-4 (CP1): Potential Disproportionate High and Adverse Effect on 
Minority and Low-Income Populations in the Lower Sacramento River and 
Delta Area   Operational effects of CP1 would be similar to those described for 
the upper Sacramento River portion of the primary study area under Impact EJ-
2 (CP1). However, because the beneficial effects (reduction of flooding risk and 
improved environmental and recreational conditions) would diminish with 
distance from the project site, the benefits in this area would be less. No 
disproportionately high or adverse effects on minority or low-income 
populations would occur. 

Operational effects of CP1 on minority and low-income populations in the 
lower Sacramento River and Delta portion of the extended study area would be 
similar to those described for the upper Sacramento River portion of the primary 
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study area under Impact EJ-2 (CP1). However, benefits in the lower Sacramento 
River and Delta area resulting from the reduced risk of flooding and improved 
environmental and recreational conditions would be less than described for the 
upper Sacramento River area because the lower Sacramento River and Delta is 
located at a greater distance from the project site. Minority and low-income 
populations would not be disproportionately affected. No disproportionately 
high or adverse effects on minority or low-income populations would occur. 
Mitigation for this impact is not needed, and thus not proposed. 

CVP/SWP Service Areas 
Impact EJ-5 (CP1): Potential Disproportionate High and Adverse Effect on 
Minority and Low-Income Populations in the CVP/SWP Service Areas   Direct 
construction-related impacts are not anticipated in the CVP and SWP service 
areas. The project could result in adverse indirect impacts because of water and 
power rate increases for customers within the CVP and SWP service areas. 
Employment opportunities and personal incomes may increase because of 
operational changes that improve the reliability of the water supply and power 
for businesses and others. Minority and low-income populations would not be 
disproportionately affected. No disproportionately high and adverse effects on 
minority or low-income populations would occur. 

Utility customers in communities within the CVP and SWP service areas may 
experience indirect, adverse effects through rate increases as a result of CP1. 
Project-related water storage and hydroelectric facility improvements may be 
funded partly through increased rates for water and power services. However, 
such adverse effects would not disproportionately affect minority or low-
income populations. 

Operational changes resulting from CP1 may increase employment 
opportunities and water and power reliability in the CVP and SWP 
communities, which would be beneficial for individual utility customers and 
businesses. Selected minority and low-income individuals may be beneficially 
affected by increased employment opportunities. Such beneficial employment-
related impacts would not disproportionately affect minority and low-income 
populations. Thus, no disproportionately high and adverse effects on minority or 
low-income populations would occur. Mitigation for this impact is not needed, 
and thus not proposed. 

CP2 – 12.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 

Shasta Lake and Vicinity 
Impact EJ-1 (CP2): Potential Disproportionate High and Adverse Effect on 
Minority and Low-Income Populations in the Vicinity of Shasta Lake   
Communities adjacent to the project construction site may experience 
temporary and/or short-term adverse environmental effects because of 
construction activities and changes in project conditions and operations. 
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However, neither construction-related nor operational effects would 
disproportionately affect minority or low-income populations in the vicinity of 
Shasta Lake. Therefore, no disproportionately high and adverse effects on 
minority or low-income populations would occur. 

Effects on minority and low-income populations would be similar to those 
described above for Impact EJ-1 (CP1), except that the dam would be raised by 
12.5 feet and the construction period likely would extend for up to 6 additional 
months. The beneficial effects and less-than-significant adverse impacts would 
be similar to those described under Impact EJ-1 (CP1) because the types of 
work and the predicted workforce would be similar under each alternative. As 
described under Impact EJ-1 (CP1), the percentages of minority and low-
income individuals in populations in Shasta County are well below threshold 
levels for a minority or low-income population. Therefore, disproportionately 
high and adverse effects on minority or low-income populations would not 
occur. Mitigation for this impact is not needed, and thus not proposed. 

Impact EJ-2 (CP2): Potential Disproportionate High and Adverse Effect on 
Native American Populations from Disturbance or Loss of Sacred Locations in 
the Vicinity of Shasta Lake   The local Native American community has 
identified several locations in the vicinity of Shasta Lake that they consider to 
be sacred. Notable among these locations are the Winnemem Wintu’s Puberty 
Rock and the doctoring pools near Nawtawaket Creek and the Pit River Madesi 
Band’s ethnographic villages, associated burial grounds, and several TCPs. CP2 
would have a substantial adverse effect on several of these locations in the 
vicinity of Shasta Lake. Because the Winnemem Wintu and Pit River Madesi 
Band members attach religious and cultural significance to these locations, the 
disturbance or loss of resources associated with these locations would result in a 
disproportionately high and adverse effect on Native American populations in 
the vicinity of Shasta Lake. 

This impact would be similar to but slightly greater than Impact EJ-2 (CP1) 
because the inundation area under CP2 would be slightly greater than under 
CP1. A disproportionately high and adverse effect on Native American 
populations would occur. Mitigation for this impact is not proposed because no 
feasible mitigation (or action alternative) is available to avoid or minimize the 
high and adverse effect. However, Reclamation is committed to and will 
comply with the Federal NHPA Section 106 consultation process to avoid, 
minimize, or mitigate any significant, adverse impacts to cultural resources and 
historic properties due to CP2, to the extent possible. Additional information on 
cultural resources mitigation is located in Chapter 14, “Cultural Resources.” 

Upper Sacramento River (Shasta Dam to Red Bluff) 
Impact EJ-3 (CP2): Potential Disproportionate High and Adverse Effect on 
Minority and Low-Income Populations in the Upper Sacramento River Area   
Effects from project-related construction are not anticipated in the upper 
Sacramento River area downstream from Shasta Dam. In the long term, 



Chapter 24 
Environmental Justice 

24-21  Final – December 2014 

operational changes resulting from CP2 could reduce the risk of flooding and 
enhance environmental and recreational conditions in this area. These 
operational effects would not constitute a disproportionately high and adverse 
impact on minority and low-income populations. No disproportionately high 
and adverse effects on minority or low-income populations would occur. 

This impact would be similar to Impact EJ-3 (CP1). CP2 would provide 
187,000 acre-feet more cold-water storage capacity than CP1. Greater storage 
capacity would reduce the risk of flooding and, along with increased cold water, 
would benefit downstream fisheries and recreation resources and users. Also, as 
described under Impact EJ-3 (CP1), the percentages of minority and low-
income individuals in populations in Tehama County are well below threshold 
levels for minority and low-income populations. Thus, disproportionately high 
and adverse effects on minority or low-income populations would not occur. 
Mitigation for this impact is not needed, and thus not proposed. 

Lower Sacramento River and Delta 
Impact EJ-4 (CP2): Potential Disproportionate High and Adverse Effect on 
Minority and Low-Income Populations in the Lower Sacramento River and 
Delta Area   Operational effects of CP2 would be similar to those described for 
the upper Sacramento River portion of the primary study area under Impact EJ-
4 (CP2). However, because the beneficial effects (reduction of flooding risk and 
improved environmental and recreational conditions) would diminish with 
distance from the project site, the benefits in this area would be less. No 
disproportionately high or adverse effects on minority or low-income 
populations would occur. 

This impact would be similar to Impact EJ-4 (CP1). Under CP2, reduced 
flooding and beneficial effects on fisheries and recreation resources also would 
occur in the lower Sacramento River and Delta portion of the extended study 
area. However, the beneficial effects would be less than along the upper 
Sacramento River because benefits would diminish with increasing distance 
from the project site. As in the upper Sacramento River portion of the primary 
study area, the additional 187,000 acre-feet of reservoir storage would provide 
somewhat greater benefits under CP2 than under CP1. Minority and low-
income populations would not be disproportionately affected. No 
disproportionately high or adverse effects on minority or low-income 
populations would occur. Mitigation for this impact is not needed, and thus not 
proposed. 

CVP/SWP Service Areas 
Impact EJ-5 (CP2): Potential Disproportionate High and Adverse Effect on 
Minority and Low-Income Populations in the CVP/SWP Service Areas   Direct 
construction-related impacts are not anticipated in the CVP and SWP service 
areas. The project could result in adverse indirect impacts because of water and 
power rate increases for customers within the CVP and SWP service areas. 
Employment opportunities and personal incomes may increase because of 
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operational changes that improve the reliability of the water supply and power 
for businesses and others. Minority and low-income populations would not be 
disproportionately affected. No disproportionately high and adverse effects on 
minority or low-income populations would occur. 

This impact would be similar to Impact EJ-5 (CP1). Construction costs under 
CP2 would be greater than under CP1, because of the increased need for 
construction materials and an additional 6 months of construction. These 
increased costs would result in slightly greater increases in water and power 
rates than under CP1. However, such adverse effects would not 
disproportionately affect minority and low-income populations. Operational 
benefits would be similar to those of CP1, and minority or low-income 
populations would not be disproportionately affected. Therefore, no 
disproportionately high and adverse effects on minority or low-income 
populations would occur. Mitigation for this impact is not needed, and thus not 
proposed. 

CP3 – 18.5-Foot Dam Raise, Agricultural Water Supply Reliability and 
Anadromous Fish Survival 

Shasta Lake and Vicinity 
Impact EJ-1 (CP3): Potential Disproportionate High and Adverse Effect on 
Minority and Low-Income Populations in the Vicinity of Shasta Lake   
Communities adjacent to the project construction site may experience 
temporary and/or short-term adverse environmental effects because of 
construction activities and changes in project conditions and operations. 
However, neither construction-related nor operational effects would 
disproportionately affect minority or low-income populations in the vicinity of 
Shasta Lake. No disproportionately high or adverse effects on minority or low-
income populations would occur. 

This impact would be similar to Impact EJ-1 (CP1). Under CP3, the effects on 
minority and low-income populations would be similar to those described above 
for Impact EJ-1 (CP1), except that the dam would be raised by 18.5 feet and the 
construction period would extend for at least 6 additional months and require an 
additional 50 construction workers. The beneficial impacts and less-than-
significant adverse impacts would be similar to those described under CP1 
because the types of work and the predicted workforce would be similar under 
each alternative. As described under Impact EJ-1 (CP1), the percentages of 
minority and low-income individuals in populations in Shasta County are well 
below threshold levels for a minority or low-income population. Therefore, 
disproportionately high effects on minority or low-income populations would 
not occur (nor would disproportionately high and beneficial effects). Mitigation 
for this impact is not needed, and thus not proposed. 

Impact EJ-2 (CP3): Potential Disproportionate High and Adverse Effect on 
Native American Populations from Disturbance or Loss of Sacred Locations in 
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the Vicinity of Shasta Lake   The local Native American community has 
identified several locations in the vicinity of Shasta Lake that they consider to 
be sacred. Notable among these locations are the Winnemem Wintu’s Puberty 
Rock and the doctoring pools near Nawtawaket Creek and the Pit River Madesi 
Band’s ethnographic villages, associated burial grounds, and several TCPs. CP3 
would have a substantial adverse effect on several of these locations in the 
vicinity of Shasta Lake. Because the Winnemem Wintu and Pit River Madesi 
Band members attach religious and cultural significance to these locations, the 
disturbance or loss of resources associated with these locations would result in a 
disproportionately high and adverse effect on Native American populations in 
the vicinity of Shasta Lake. 

This impact would be similar to but slightly greater than Impact EJ-2 (CP2) 
because the inundation area under CP3 would be slightly greater than under 
CP2. A disproportionately high and adverse effect on Native American 
populations would occur. Mitigation for this impact is not proposed because no 
feasible mitigation (or action alternative) is available to avoid or minimize the 
high and adverse effect. However, Reclamation is committed to and will 
comply with the Federal NHPA Section 106 consultation process to avoid, 
minimize, or mitigate any significant, adverse impacts to cultural resources and 
historic properties due to CP3, to the extent possible. Additional information on 
cultural resources mitigation is located in Chapter 14, “Cultural Resources.” 

Upper Sacramento River (Shasta Dam to Red Bluff) 
Impact EJ-3 (CP3): Potential Disproportionate High and Adverse Effect on 
Minority and Low- Income Populations in the Upper Sacramento River Area   
Effects from project-related construction are not anticipated in the upper 
Sacramento River area downstream from Shasta Dam. In the long term, 
operational changes resulting from CP3 could reduce the risk of flooding and 
enhance environmental and recreational conditions in this area. These beneficial 
operational effects would not be disproportionately distributed among minority 
and low-income populations. No disproportionately high and adverse effects on 
minority or low-income populations would occur. 

This impact would be similar to Impact EJ-3 (CP1). CP3 would provide 
378,000 acre-feet more cold-water storage capacity than CP1. Greater storage 
capacity would reduce the risk of flooding and, along with increased cold water, 
would benefit downstream fisheries and recreation resources and users. Also, as 
described under Impact EJ-3 (CP1), the percentages of minority and low-
income individuals in populations in Tehama County are well below threshold 
levels for minority and low-income populations. Thus, disproportionately high 
and adverse effects on minority or low-income populations would not occur. 
Mitigation for this impact is not needed, and thus not proposed. 

Lower Sacramento River and Delta 
Impact EJ-4 (CP3): Potential Disproportionate High and Adverse Effect on 
Minority and Low-Income Populations in the Lower Sacramento River and 
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Delta Area   Operational effects of CP3 would be similar to those described for 
the upper Sacramento River portion of the primary study area under Impact EJ-
3 (CP3). However, because the beneficial effects (reduction of flooding risk and 
improved environmental and recreational conditions) would diminish with 
distance from the project site, the benefits in this area would be less. No 
disproportionately high or adverse effects on minority or low-income 
populations would occur. 

This impact would be similar to Impact EJ-4 (CP1). Under CP3, reduced 
flooding and beneficial effects on fisheries and recreation resources also would 
occur in the lower Sacramento River and Delta portion of the extended study 
area. However, the beneficial effects would be less than along the upper 
Sacramento River because benefits would diminish with increasing distance 
from the project site. As in the upper Sacramento River portion of the primary 
study area, the additional 378,000 acre-feet of reservoir storage would provide 
somewhat greater benefits under CP3 than under CP1. Minority and low-
income populations would not be disproportionately affected. No 
disproportionately high or adverse effects on minority or low-income 
populations would occur. Mitigation for this impact is not needed, and thus not 
proposed. 

CVP/SWP Service Areas 
Impact EJ-5 (CP3): Potential Disproportionate High and Adverse Effect on 
Minority and Low-Income Populations in the CVP/SWP Service Areas   Direct 
construction-related impacts are not anticipated in the CVP and SWP service 
areas. The project could result in adverse indirect impacts because of water and 
power rate increases for customers within the CVP and SWP service areas. 
Employment opportunities and personal incomes may increase because of 
operational changes that improve the reliability of the water supply reliability 
and power for businesses and others. Minority and low-income populations 
would not be disproportionately affected. No disproportionately high or adverse 
effects on minority or low-income populations would occur. 

This impact would be similar to Impact EJ-5 (CP1). Construction costs under 
CP3 would be greater than under CP1 because of the increased need for 
construction materials and an additional 6 months of construction. These 
increased costs would result in slightly greater increases in water and power 
rates than under CP1. However, such adverse effects would not 
disproportionately affect minority and low-income populations. Operational 
benefits would be similar to those of CP1, and minority and low-income 
populations would not be disproportionately affected. Therefore, no 
disproportionately high and adverse effects on minority or low-income 
populations would occur. Mitigation for this impact is not needed, and thus not 
proposed. 
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CP4 and CP4A – 18.5-Foot Dam Raise, Anadromous Fish Focus with 
Water Supply Reliability 

Shasta Lake and Vicinity 
Impact EJ-1 (CP4 and CP4A): Potential Disproportionate High and Adverse 
Effect on Minority and Low-Income Populations in the Vicinity of Shasta Lake   
Communities adjacent to the project construction site may experience 
temporary and/or short-term adverse environmental effects because of 
construction activities and changes in project conditions and operations. 
However, neither construction-related nor operational effects would be 
disproportionately distributed among minority or low-income populations in the 
vicinity of Shasta Lake. No disproportionately high and adverse effects on 
minority or low-income populations would occur. 

This impact would be similar to Impact EJ-1 (CP1). Under CP4 or CP4A, the 
effects on minority and low-income populations would be similar to those 
described above for Impact EJ-1 (CP1), except that the dam would be raised by 
18.5 feet and the construction period would extend for at least 6 additional 
months and require an additional 50 construction workers. The beneficial 
effects and less-than-significant adverse impacts would be similar to those 
described under CP1 because the types of work and the predicted workforce 
would be similar under each alternative. As described under Impact EJ-1 (CP1), 
the percentages of minority and low-income individuals in populations in Shasta 
County are well below threshold levels for a minority or low-income 
population. Adverse and beneficial effects would not be disproportionately 
distributed among minority or low-income populations. 

Because adverse and beneficial effects would not be disproportionately 
distributed among minority or low-income populations, this impact is less than 
significant for CP4. Mitigation for this impact is not needed, and thus not 
proposed. 

Because adverse and beneficial effects would not be disproportionately 
distributed among minority or low-income populations, this impact is less than 
significant for CP4A. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact EJ-2 (CP4 and CP4A): Potential Disproportionate High and Adverse 
Effect on Native American Populations from Disturbance or Loss of Sacred 
Locations in the Vicinity of Shasta Lake   The local Native American 
community has identified several locations in the vicinity of Shasta Lake that 
they consider to be sacred. Notable among these locations are the Winnemem 
Wintu’s Puberty Rock and the doctoring pools near Nawtawaket Creek and the 
Pit River Madesi Band’s ethnographic villages, associated burial grounds, and 
several TCPs. CP4 and CP4A would have a substantial adverse effect on several 
of these locations in the vicinity of Shasta Lake. Because the Winnemem Wintu 
and Pit River Madesi Band members attach religious and cultural significance 
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to these locations, the disturbance or loss of resources associated with these 
locations would result in a disproportionately high and adverse effect on Native 
American populations in the vicinity of Shasta Lake. 

This impact would be similar to Impact EJ-2 (CP3), but the frequency and 
timing of inundation may vary between CP4 or CP4A and CP3. Additionally, 
the timing of inundation is different between CP4 and CP4A in that they each 
dedicate a portion of the new storage in Shasta Lake for fisheries purposes; 
however, the portion of this dedicated storage varies. The operations proposed 
for CP4A may result in the sacred sites being inundated less frequently 
inundated than for CP4 or CP3. 

Although the sacred sites may be inundated less frequently under CP4A, both 
CP4 and CP4A are expected to have a disproportionately high and adverse 
effects on Native American populations. Mitigation for this impact is not 
proposed because no feasible mitigation (or action alternative) is available to 
avoid or minimize the high and adverse effect. However, Reclamation is 
committed to and will comply with the Federal NHPA Section 106 consultation 
process to avoid, minimize, or mitigate any significant, adverse impacts to 
cultural resources and historic properties due to CP4 or CP4A, to the extent 
possible. Additional information on cultural resources mitigation is located in 
Chapter 14, “Cultural Resources.” 

Upper Sacramento River (Shasta Dam to Red Bluff) 
Impact EJ-3 (CP4 and CP4A): Potential Disproportionate High and Adverse 
Effect on Minority and Low-Income Populations in the Upper Sacramento River 
Area   Effects from project-related construction are not anticipated in the upper 
Sacramento River area downstream from Shasta Dam. In the long term, 
operational changes resulting from CP4 or CP4A could reduce the risk of 
flooding and enhance environmental and recreational conditions in this area. 
These beneficial operational effects would not constitute a disproportionately 
high and adverse impact on minority and low-income populations. No 
disproportionately high and adverse effects on minority or low-income 
populations would occur. 

The impact would be similar to Impact EJ-3 (CP1) for CP4 or CP4A. CP4 or 
CP4A would provide 634,000 acre-feet of additional water storage capacity. 
Like CP1, CP4 would provide 256,000 acre-feet of active storage in the 
reservoir. Similar to CP2, CP4A would create 443,000 acre-feet of new active 
storage capacity. Greater storage capacity would reduce the risk of flooding 
and, along with increased cold water, would benefit downstream fisheries and 
recreation resources and users. Also, as described under Impact EJ-3 (CP1), the 
percentages of minority and low-income individuals in populations in Tehama 
County are well below threshold levels for minority and low-income 
populations. Minority and low-income populations would not be 
disproportionately affected. 
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No disproportionately high and adverse effects on minority or low-income 
populations would occur. Therefore, this impact would be less than significant 
for CP4. Mitigation for this impact is not needed, and thus not proposed. 

No disproportionately high and adverse effects on minority or low-income 
populations would occur. Therefore, this impact would be less than significant 
for CP4A. Mitigation for this impact is not needed, and thus not proposed. 

Lower Sacramento River and Delta 
Impact EJ-4 (CP4 and CP4A): Potential Disproportionate High and Adverse 
Effect on Minority and Low-Income Populations in the Lower Sacramento River 
and Delta Area   Operational effects of CP4 or CP4A would be similar to those 
described for the upper Sacramento River portion of the primary study area 
under Impact EJ-3 (CP4 and CP4A). However, because the beneficial effects 
(reduction of flooding risk and improved environmental and recreational 
conditions) would diminish with distance from the project site, the benefits in 
this area would be less. No disproportionately high and adverse effects on 
minority or low-income populations would occur for CP4 or CP4A. 

This impact would be similar to Impact EJ-4 (CP1). Under CP4 or CP4A, 
reduced flooding and beneficial effects on fisheries and recreation resources 
also would occur in the lower Sacramento River and Delta portion of the 
extended study area. However, the beneficial effects would be less than along 
the upper Sacramento River because benefits would diminish with increasing 
distance from the project site. As in the upper Sacramento River portion of the 
primary study area, the additional 378,000 acre-feet of dedicated storage for 
cold water pool for CP4, or the additional 191,000 acre-feet of dedicated storage 
for cold water pool for CP4A would provide somewhat greater benefits under 
CP4 or CP4A than under CP1. Minority and low-income populations would not 
be disproportionately affected. 

No disproportionately high or adverse effects on minority or low-income 
populations would occur. Therefore, this impact is less than significant for CP4. 
Mitigation for this impact is not needed, and thus not proposed. 

No disproportionately high or adverse effects on minority or low-income 
populations would occur. Therefore, this impact is less than significant for 
CP4A. Mitigation for this impact is not needed, and thus not proposed. 

CVP/SWP Service Areas 
Impact EJ-5 (CP4 and CP4A): Potential Disproportionate High and Adverse 
Effect on Minority and Low-Income Populations in the CVP/SWP Service Areas   
Direct construction-related impacts are not anticipated in the CVP and SWP 
service areas. The project could result in adverse indirect impacts because of 
water and power rate increases for customers within the CVP and SWP service 
areas. Employment opportunities and personal incomes may increase because of 
operational changes that improve the reliability of the water supply and power 
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to businesses and others. Minority and low-income populations would not be 
disproportionately affected. No disproportionately high and adverse effects on 
minority or low-income populations would occur for CP4 or CP4A. 

The impact for CP4 or CP4A would be similar to Impact EJ-5 (CP1) . 
Construction costs under CP4 or CP4A would be greater than under CP1 
because of the increased need for construction materials and an additional 6 
months of construction and require an additional 50 construction workers. 
These increased costs would result in slightly greater increases in water and 
power rates than under CP1. However, such adverse effects would not 
disproportionately affect minority and low-income populations. Operational 
benefits would be similar to those under CP1 for CP4, and to those under CP2 
for CP4A, and minority and low-income populations would not be 
disproportionately affected. 

No disproportionately high and adverse effects on minority or low-income 
populations would occur. Therefore, this impact for CP4 is less than significant. 
Mitigation for this impact is not needed, and thus not proposed. 

No disproportionately high and adverse effects on minority or low-income 
populations would occur. Therefore, this impact for CP4A is less than 
significant. Mitigation for this impact is not needed, and thus not proposed. 

CP5 – 18.5-Foot Dam Raise, Combination Plan 

Shasta Lake and Vicinity 
Impact EJ-1 (CP5): Potential Disproportionate High and Adverse Effect on 
Minority and Low-Income Populations in the Vicinity of Shasta Lake   
Communities adjacent to the project construction site may experience 
temporary adverse environmental effects because of construction activities and 
changes in project conditions and operations. However, the construction activity 
in any specific area would be short-term, and neither construction-related nor 
operational effects would constitute a high and adverse impact on minority or 
low-income populations in the vicinity of Shasta Lake. No disproportionately 
high and adverse effects on minority or low-income populations would occur. 

This impact would be similar to Impact EJ-1 (CP1). Under CP5, the effects on 
minority and low-income populations would be similar to those described above 
for Impact EJ-1 (CP1), except that the dam would be raised by 18.5 feet and the 
construction period would extend for at least 6 additional months and require an 
additional 60 construction workers. The beneficial effects and less-than-
significant adverse impacts would be similar to those described under CP1 
because the types of work and the predicted workforce would be similar under 
each alternative. As described under Impact EJ-1 (CP1), the percentages of 
minority and low-income individuals in populations in Shasta County are well 
below threshold levels for a minority or low-income population. Therefore, 
minority and low-income populations would not be disproportionately affected. 
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No disproportionately high and adverse effects on minority or low-income 
populations would occur. Mitigation for this impact is not needed, and thus not 
proposed. 

Impact EJ-2 (CP5): Potential Disproportionate High and Adverse Effect on 
Native American Populations from Disturbance or Loss of Sacred Locations in 
the Vicinity of Shasta Lake   The local Native American community has 
identified several locations in the vicinity of Shasta Lake that they consider to 
be sacred. Notable among these locations are the Winnemem Wintu’s Puberty 
Rock and the doctoring pools near Nawtawaket Creek and the Pit River Madesi 
Band’s ethnographic villages, associated burial grounds, and several TCPs. CP5 
would have a substantial adverse effect on several of these locations in the 
vicinity of Shasta Lake. Because Winnemem Wintu and Pit River Madesi Band 
members attach religious and cultural significance to these locations, the 
disturbance or loss of resources associated with these locations would result in a 
disproportionately high and adverse effect on Native American populations in 
the vicinity of Shasta Lake. 

This impact would be the same as Impact EJ-2 (CP3). Disproportionately high 
and adverse effects on Native American populations would occur. Mitigation 
for this impact is not proposed because no feasible mitigation (or action 
alternative) is available to avoid or minimize the high and adverse effect. 
However, Reclamation is committed to and will comply with the Federal NHPA 
Section 106 consultation process to avoid, minimize, or mitigate any significant, 
adverse impacts to cultural resources and historic properties due to CP5, to the 
extent possible. Additional information on cultural resources mitigation is 
located in Chapter 14, “Cultural Resources.” 

Upper Sacramento River (Shasta Dam to Red Bluff) 
Impact EJ-3 (CP5): Potential Disproportionate High and Adverse Effect on 
Minority and Low-Income Populations in the Upper Sacramento River Area   
Effects from project-related construction are not anticipated in the upper 
Sacramento River area downstream from Shasta Dam. In the long term, 
operational changes resulting from CP5 could reduce the risk of flooding and 
enhance environmental and recreational conditions in this area. These 
operational effects would not constitute a disproportionately high and adverse 
impact on minority and low-income populations. No disproportionately high 
and adverse effects on minority or low-income populations would occur. 

This impact would be similar to Impact EJ-3 (CP1). CP5 would provide 
378,000 acre-feet more cold-water storage capacity than CP1. Greater storage 
capacity would reduce the risk of flooding and, along with increased cold water, 
would benefit downstream fisheries and recreation resources and users. Also, as 
described under Impact EJ-3 (CP1), the percentages of minority and low-
income individuals in populations in Tehama County are well below threshold 
levels for minority and low-income populations. Therefore, minority and low-
income populations would not be disproportionately affected. No 
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disproportionately high and adverse effects on minority or low-income 
populations would occur. Mitigation for this impact is not needed, and thus not 
proposed. 

Lower Sacramento River and Delta 
Impact EJ-4 (CP5): Potential Disproportionate High and Adverse Effect on 
Minority and Low-Income Populations in the Lower Sacramento River and 
Delta Area   Operational effects of CP5 would be similar to those described for 
the upper Sacramento River portion of the primary study area under Impact EJ-
3 (CP5). However, because the beneficial effects (reduction of flooding risk and 
improved environmental and recreational conditions) would diminish with 
distance from the project site, the benefits in this area would be less. No 
disproportionately high and adverse effects on minority or low-income 
populations would occur. 

This impact would be similar to Impact EJ-4 (CP1). Under CP5, reduced 
flooding and beneficial effects on fisheries and recreation resources also would 
occur in the lower Sacramento River and Delta portion of the extended study 
area. However, the beneficial effects would be less than along the upper 
Sacramento River because benefits would diminish with increasing distance 
from the project site. As in the upper Sacramento River portion of the primary 
study area, the additional 378,000 acre-feet of reservoir storage would provide 
somewhat greater benefits under CP5 than under CP1. Minority and low-
income populations would not be disproportionately affected. No 
disproportionately high or adverse effects on minority or low-income 
populations would occur. Mitigation for this impact is not needed, and thus not 
proposed. 

CVP/SWP Service Areas 
Impact EJ-5 (CP5): Potential Disproportionate High and Adverse Effect on 
Minority and Low-Income Populations in the CVP/SWP Service Areas   Direct 
construction-related impacts are not anticipated in the CVP and SWP service 
areas. The project could result in adverse indirect impacts because of water and 
power rate increases for customers within the CVP and SWP service areas. 
Employment opportunities and personal incomes may increase because of 
operational changes that improve the reliability of the water supply and power 
for businesses and others. Minority and low-income populations would not be 
disproportionately affected. Therefore, no disproportionately high and adverse 
effects on minority or low-income populations would occur. 

This impact would be similar to Impact EJ-5 (CP1). Construction costs under 
CP5 would be greater than under CP1 because of increased materials, an 
additional 6 months of construction, and 60 additional construction workers. 
These increased costs would result in slightly greater increases in water and 
power rates than under CP1. However, such adverse effects would not 
disproportionately affect minority and low-income populations. Operational 
benefits would be similar to those under CP1, and minority and low-income 
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populations would not be disproportionately affected. Therefore, no 
disproportionately high and adverse effects on minority or low-income 
populations would occur. Mitigation for this impact is not needed, and thus not 
proposed. 

24.3.5 Mitigation Measures 
Table 24-2 presents a summary of effects and mitigation measures for 
environmental justice. 

No-Action Alternative 
No mitigation measures are needed for this alternative. 

CP1 – 6.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
No mitigation measures are needed for Impacts EJ-1 (CP1), EJ-3 (CP1), EJ-4 
(CP1), or EJ-5 (CP1). No feasible mitigation is available for Impact EJ-2 (CP1). 
The disturbance or loss of resources associated with locations considered by the 
Winnemem Wintu and Pit River Madesi Band members to have religious and 
cultural significance would result in an unmitigable disproportionately high and 
adverse effect on Native American populations in the vicinity of Shasta Lake. 
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Table 24-2. Summary of Mitigation Measures for Environmental Justice 

Impact  No-Action 
Alternative CP1 CP2 CP3 CP4/ 

CP4A CP5 

Impact EJ-1: Potential Effect before Mitigation NDHA NDHA NDHA NDHA NDHA NDHA 
Disproportionate High and Adverse 
Effect on Minority and Low-Income Mitigation Measure None required. None needed; thus, none proposed. 
Populations in the Vicinity of Shasta 
Lake Effect after Mitigation NDHA NDHA NDHA NDHA NDHA NDHA 

Impact EJ- Impact EJ-2: Potential Effect before Mitigation NDHA DHA DHA DHA DHA DHA 
Disproportionate High and Adverse Mitigation Measure None required. No feasible mitigation is available to reduce impact. 
Effect on Native American Populations 
in the Vicinity of Shasta Lake Effect after Mitigation NDHA DHA DHA DHA DHA DHA 

Impact EJ- Impact EJ-3: Potential Effect before Mitigation NDHA NDHA NDHA NDHA NDHA NDHA 
Disproportionate High and Adverse Mitigation Measure None required. None needed; thus, none proposed. 
Effect on Minority and Low-Income 
Populations in the Upper Sacramento Effect after Mitigation NDHA NDHA NDHA NDHA NDHA NDHA 
River Area 
Impact EJ- Impact EJ-4: Potential Effect before Mitigation NDHA NDHA NDHA NDHA NDHA NDHA 
Disproportionate High and Adverse Mitigation Measure None required. None needed; thus, none proposed. 
Effect on Minority and Low-Income 
Populations in the Lower Sacramento Effect after Mitigation NDHA NDHA NDHA NDHA NDHA NDHA 
River and Delta Area 
Impact EJ- Impact EJ-5: Potential Effect before Mitigation NDHA NDHA NDHA NDHA NDHA NDHA 
Disproportionate High and Adverse Mitigation Measure None required. None needed; thus, none proposed. 
Effect on Minority and Low-Income 
Populations in the CVP/SWP Service Effect after Mitigation NDHA NDHA NDHA NDHA NDHA NDHA 
Areas 

 

Key: 
CP = Comprehensive Plan 
CVP = Central Valley Project 

DHA = Disproportionately high and adverse 
NDHA = Not disproportionately high and adverse 
SWP = State Water Project 
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CP2 – 12.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
No mitigation measures are needed for Impacts EJ-1 (CP2), EJ-3 (CP2), EJ-4 
(CP2), or EJ-5 (CP2). No feasible mitigation is available for Impact EJ-2 (CP2). 
The disturbance or loss of resources associated with locations considered by the 
Winnemem Wintu and Pit River Madesi Band members to have religious and 
cultural significance would result in an unmitigable disproportionately high and 
adverse effect on Native American populations in the vicinity of Shasta Lake. 

CP3 – 18.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
No mitigation measures are needed for Impacts EJ-1 (CP3), EJ-3 (CP3), EJ-4 
(CP3), or EJ-5 (CP3). No feasible mitigation is available for Impact EJ-2 (CP3). 
The disturbance or loss of resources associated with locations considered by the 
Winnemem Wintu and Pit River Madesi Band members to have religious and 
cultural significance would result in an unmitigable disproportionately high and 
adverse effect on Native American populations in the vicinity of Shasta Lake. 

CP4 and CP4A – 18.5-Foot Dam Raise, Anadromous Fish Focus with 
Water Supply Reliability 
No mitigation measures are needed for Impacts EJ-1 (CP4 and CP4A), EJ-3 
(CP4 and CP4A), EJ-4 (CP4 and CP4A), or EJ-5 (CP4 and CP4A). No feasible 
mitigation is available for Impact EJ-2 (CP4 and CP4A). The disturbance or 
loss of resources associated with locations considered by the Winnemem Wintu 
and Pit River Madesi Band members to have religious and cultural significance 
would result in an unmitigable disproportionately high and adverse effect on 
Native American populations in the vicinity of Shasta Lake. 

CP5 – 18.5-Foot Dam Raise, Combination Plan 
No mitigation measures are needed for Impacts EJ-1 (CP5), EJ-3 (CP5), EJ-4 
(CP5), or EJ-5 (CP5). No feasible mitigation is available for Impact EJ-2 (CP5). 
The disturbance or loss of resources associated with locations considered by the 
Winnemem Wintu and Pit River Madesi Band members to have religious and 
cultural significance would result in an unmitigable disproportionately high and 
adverse effect on Native American populations in the vicinity of Shasta Lake. 

24.3.6 Cumulative Effects 
Chapter 3, “Considerations for Describing the Affected Environment and 
Environmental Consequences,” gives an overview of the cumulative effects 
analysis, including significance criteria, and discusses the relationship of this 
analysis to the CALFED Programmatic Cumulative Impacts Analysis. Table 3-
1, “Present and Reasonably Foreseeable Future Actions Included in the 
Analysis of Cumulative Impacts, by Resource Area,” in Chapter 3, lists the 
projects considered quantitatively and qualitatively within the cumulative 
impacts analysis. This cumulative impacts analysis accounts for potential 
project impacts combined with the impacts of existing facilities, conditions, 
land uses, and reasonably foreseeable actions expected to occur in the study 
area on a qualitative and quantitative level.  None of the projects listed in Table 
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3-1 under Quantitative Analysis would have disproportional effects on minority 
or low income populations in the primary study area and the SLWRI would not 
have adverse impacts in the extended study area, therefore, the following 
analysis is based on programs and projects listed in Table 3-1 under Qualitative 
Analysis that would have potential effects in the primary study area as 
explained below. 

In the primary study area (i.e., Shasta Lake and vicinity and the upper 
Sacramento River from Shasta Dam to Red Bluff), minority and low-income 
populations are not disproportionately represented. Identified construction 
effects would be less than significant, and minority and low-income populations 
would not be disproportionately affected. 

Some communities within the extended study area (i.e., the lower Sacramento 
River and Delta and the CVP and SWP service areas) exceed minority and low-
income thresholds. These communities, along with the general population, 
would benefit from project effects that would reduce future water shortages by 
improving water supply reliability for both average and drought years. The 
greatest benefit would be provided by CP3, CP4, CP4A, and CP5, which would 
provide an additional 634,000 acre-feet of storage capacity. CP1 and CP2 would 
provide only 256,000 and 443,000 acre-feet of increased storage capacity, 
respectively, with correspondingly reduced benefits. 

Alternatives that would incorporate the greatest increase to dam height would 
result in the greatest project cost because of higher costs for construction 
materials and longer construction periods. These increased costs may be 
reflected in increased utility rates that could be combined with other utility rate 
increases. Such rate increases would be incremental and would be experienced 
by the general population, along with minority and low-income communities. 

Therefore, the project would not contribute to disproportionate placement of 
environmental impacts on low-income and minority populations or 
communities, and no cumulatively considerable impacts would result. 

The disturbance or loss of resources associated with locations considered by 
Winnemem Wintu and Pit River Madesi Band members to have religious and 
cultural significance would result in a disproportionately high and adverse effect 
on Native American populations in the vicinity of Shasta Lake. Past and present 
effects to sites of religious and cultural significance are from construction 
projects, such as Shasta Dam, recreation development and use, and forest 
management practices. Reasonably foreseeable future projects on Table 3-1 that 
may affect these resources include but are not limited to Antlers Bridge 
Replacement Project, which proposes to avoid construction impacts to cultural 
resources. However due to past and present impacts on these sites, when 
considered with the effects of the SLWRI, the project would contribute to 
disproportionate placement of environmental impacts on Native American 
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populations and would result in a cumulatively considerable incremental 
contribution to a significant and unavoidable cumulative impact. 
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Chapter 25  
Wild and Scenic River Considerations for 
McCloud River 

This chapter describes the effects of the dam and reservoir modifications 
proposed under SLWRI action alternatives on the wild and scenic river values 
of the lower McCloud River, one of the major tributaries to Shasta Lake. 

This chapter differs from the other chapters in this EIS in that it concerns only 
the McCloud River and does not discuss other portions of the primary study 
area nor the extended study area. The study area for this chapter consists of the 
lower McCloud River from the McCloud River Bridge to the confluence with 
Little Bollibokka Creek (Figure 25-1). 

The primary focus of this chapter is the wild and scenic river values of the 
lower McCloud River, particularly the reach that would periodically be newly 
inundated if Shasta Dam and Shasta Lake were enlarged. The discussion and 
analysis concentrate on the values for which the McCloud River has been 
determined eligible for listing under the Federal Wild and Scenic Rivers Act 
((Federal WSRA); Public Law 90-542, as amended; 16 U.S. Code 1271-1287) 
and for which a portion of the river is protected under the California Public 
Resources Code (PRC) Section 5093.542. Section 5093.542 was established 
through enactment of the California Wild and Scenic Rivers Act, as amended 
(Sections 5093.50 – 5093.70). 

This chapter also differs from the other chapters in this EIS; it first provides 
background information and then discusses the regulatory framework to provide 
context for the affected environment section. 

25.1 Background 

Segments of the McCloud River have been determined eligible for listing under 
the Federal WSRA and are protected under the PRC. The river has not been 
formally listed as wild and scenic under either the Federal WSRA or PRC and is 
not part of either the national or State river system. 
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Figure 25-1. Lower McCloud River Study Area 
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The USFS evaluated the eligibility of the McCloud River for listing as wild and 
scenic under the Federal WSRA during preparation of the Shasta-Trinity 
National Forest (STNF) Land and Resource Management Plan (LRMP) in 1994 
(USFS 1994). Although the LRMP found the McCloud River eligible for 
listing, the LRMP direction was to not formally designate any reach of the river 
as wild and scenic. Instead, the direction was to manage the lower McCloud 
River under a Coordinated Resource Management Plan (CRMP; USFS 1995a). 
The CRMP is a coordinated effort between landowners and stakeholders with a 
vested interest in the river. The CRMP requires its signatories to protect the 
outstandingly remarkable values (ORV) on lands they own or manage to ensure 
that the river remains eligible for Federal designation as wild and scenic. The 
CRMP contains a provision stating that the USFS reserves the right to pursue 
designation if the CRMP is terminated or fails to protect these values. 

The California Natural Resources Agency (Resources Agency) evaluated the 
McCloud River in the late 1980s (Jones & Stokes Associates 1988) to determine 
whether it was eligible for listing under the PRC. The Resources Agency study 
found it eligible, but the California legislature declined to add the river to the 
California wild and scenic river system. The legislature instead passed an 
amendment to the California Wild and Scenic Rivers Act to protect the river’s 
free-flowing condition and the river’s fishery below McCloud Dam through the 
PRC. 

As described in more detail under “Regulatory Framework,” the PRC and 
Federal WSRA share several similar components: the establishment of a wild 
and scenic rivers system; the purpose of protecting certain rivers in their “free-
flowing” condition; the identification of extraordinary or outstandingly 
remarkable values that make such rivers eligible for protection; a study process 
and procedure for including rivers in the system; and classifications of “wild,” 
“scenic,” and “recreational.” Both the Federal WSRA and PRC prohibit new 
water impoundments on designated rivers, and both contain directives to 
government agencies to use their powers to further the policies of the 
legislation. 

The Federal WSRA establishes a larger wild and scenic river corridor—
typically at least 0.25 mile on each side of the river—than the PRC and requires 
Federal agencies to manage the public lands in the corridor to protect the river’s 
free-flowing character and ORVs. In addition, the Federal agency managing 
rivers that are Federally designated as wild and scenic is required to develop 
and implement a management plan that will ensure the river’s protection. In 
contrast, the PRC provides protection only to the first line of permanent riparian 
vegetation and does not require a management plan. 

The length of the lower McCloud River that was determined to be eligible for 
wild and scenic river status differs between the Federal and State evaluations. 
The USFS defined the lower McCloud River more narrowly than the Resources 
Agency, considering the portion of the river that is currently periodically 
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inundated by Shasta Lake – referred to in this chapter as the transition reach – 
as part of the lake rather than part of the river. The USFS defined the lower 
river as extending from McCloud Dam downstream to an elevation of 1,070 feet 
mean sea level (msl) (approximately 22 total river miles), which corresponds to 
the current full-pool elevation of Shasta Lake. The Resources Agency’s study 
report included approximately 5,400 feet of the existing transition reach (down 
to the McCloud River Bridge) as part of the lower river’s segments 
(approximately 23 total river miles). Both the USFS and Resource Agency 
documents disclosed that this portion of the reach, protected under the State 
PRC, does not meet the definition of natural or free flowing because it is 
downstream of McCloud Dam and some portions of the river offer public 
access. It is important to note that CDFW designated the Wild Trout 
Management Area downstream to the boundary of The Nature Conservancy 
property; the management area did not extend downstream in the reaches 
primarily controlled by private fishing clubs. The public benefit component of 
the wild trout fishery is concentrated in the upper 7 miles of the lower McCloud 
River. 

In its evaluation, the USFS divided the McCloud River into 10 segments 
encompassing 46 total river miles: three segments along the upper McCloud 
River (24 river miles above McCloud Reservoir) and seven segments along the 
lower McCloud River (22 river miles below McCloud Dam). Numbering of the 
upper McCloud River segments began at the headwaters and counted 
downstream, but numbering of the lower McCloud River segments began at the 
downstream extent and counted upstream. The USFS concluded that all 10 
segments of the McCloud River were eligible for listing as a Federal wild and 
scenic river because they are free flowing, possess good water quality, and 
exhibit ORVs in the areas of cultural and historical resources, fisheries, 
geology, and scenic resources. Part of the lowermost segment – Segment 4 – 
would be periodically inundated if Shasta Lake is expanded. Segment 4 extends 
from about 5,400 feet upstream from the McCloud River Bridge, beginning at 
an elevation of 1,070 feet msl, to about Little Bollibokka Creek. The lower 
extent of this segment corresponds with the current full-pool elevation of Shasta 
Lake based on Reclamation geographic information system data. Figure 25-2 
shows the downstream extent of Segment 4. 

The Resources Agency’s report also identified 10 segments, but its evaluation 
encompassed only 43 total river miles and the numbering of segments began at 
the headwaters and counted downstream along the entire river. The segments 
included six along the upper river (20 river miles above McCloud Reservoir) 
and four along the lower river (23 river miles below McCloud Dam). Eight of 
the 10 segments were determined eligible for State wild and scenic river status. 
Segment 10 extends from the McCloud River Bridge to the northern border of 
Section 9, Township 36 North, Range 3 West, which is just upstream from the 
river’s confluence with Tuna Creek. Approximately 5,400 feet of the transition 
reach is included in Segment 10; the portion of the transition reach downstream 



Chapter 25 
Wild and Scenic River Considerations for McCloud River 

25-5  Final – December 2014 

from the bridge was determined ineligible. The downstream extent of Segment 
10 is shown on Figure 25-2. 

 
Figure 25-2. Differences in State and Federal Segments and Transition Reach 
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25.2 Regulatory Framework 

25.2.1 Federal 

Federal Wild and Scenic Rivers Act 
The Federal WSRA, enacted in 1968, established the National Wild and Scenic 
Rivers System “to preserve rivers with outstanding natural, cultural, and 
recreational values in a free-flowing condition for the enjoyment of present and 
future generations.” To be eligible for inclusion in the system, a river must be 
free-flowing and exhibit ORVs. Free-flowing means “existing or flowing in a 
natural condition without impoundment, diversion, straightening, rip-rapping, or 
other modification of the waterway” (16 United States Code (USC) Section 
1286). ORVs are scenic, recreational, geologic, fish and wildlife, historic, 
cultural, or other similar values (16 USC Section 1271). Depending on the 
specific conditions of a river, it may be designated as “wild,” “scenic,” or 
“recreation.” Different segments of a single river can receive different 
designations; in other words, some segments can be designated wild, some 
scenic, and some recreation or combinations of these designations. 

The Federal WSRA does not prohibit water developments that may affect 
portions of rivers that are eligible for inclusion in the National Wild and Scenic 
Rivers System. Section 5(d)(1) of the act does, however, require that in all 
planning for the use and development of water and related land resources, 
consideration be given to potential national wild, scenic, and recreational river 
areas by all Federal agencies involved. 

Through the development and approval of the STNF LRMP, the USFS 
determined that segments of the McCloud River are eligible for inclusion in the 
national system; however, the river has not been formally designated and thus is 
not afforded protections under the Federal WSRA. Instead, the McCloud River 
CRMP was developed “to protect the [river’s] unique and outstandingly 
remarkable features,” thereby maintaining its eligibility. 

The USFS evaluation concluded that the lower McCloud River, from McCloud 
Dam downstream about 22 miles to the river’s transition to Shasta Lake at about 
1,070 feet msl, provides outstanding cultural, fisheries, and geologic values, and 
its corridor has been classified as a highly sensitive visual area by the USFS 
(USFS 1994 and 1995b). The entire river corridor contains prehistoric and 
historic sites from past use by Indian tribes, late 1800 and early 1900 resorts, 
and evidence of historic logging. The lower river provides habitat for several 
salmonid species: bull trout/Dolly Varden (Salvelinus confluentus), which is 
believed to be extinct; rainbow trout (O. mykiss), which has been transplanted 
all over the world; and brown trout (Salmo trutta), a non-native species. 
Collectively, the rainbow and brown trout in the lower McCloud River are 
considered to be a “blue ribbon trout fishery” (USFS 1994). Outstanding 
geologic values include rock outcrops, cascades, and pools. Based on the ORVs, 
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the STNF determined that the lower McCloud River meets the eligibility 
requirements for designation under the Federal WSRA. 

Shasta-Trinity National Forest Land and Resources Management Plan 
The STNF LRMP is a forest-wide land use plan developed to guide resource 
management within the forest (USFS 1995b). For planning purposes, the STNF 
is divided into six land allocations for which specific management prescriptions 
are identified. The land allocations include Congressionally Reserved Areas, 
Late-Successional Reserves, Administratively Withdrawn Areas, Riparian 
Reserves and Key Watersheds, Matrix Lands, and Adaptive Management Areas. 
Management areas were identified within the STNF to establish management 
direction in response to the issues and resources of each distinct area. The 
Management Area defined for the McCloud River provides resource direction 
for recreational use, specifically fishing (i.e., fishery) and viewing waterfalls, 
and management of old-growth habitat. Management of the wild and scenic 
river ORVs of the McCloud River is deferred to the CRMP. 

Coordinated Resource Management Plan 
In 1990, certain public agencies and private parties with interests in the 
management of lands adjacent to the McCloud River executed a memorandum 
of understanding to pursue preparation of a CRMP. The memorandum was 
signed by representatives of the USFS, CDFW, The Nature Conservancy, 
Pacific Gas and Electric Company (PG&E), the Bollibokka Land Company, 
Crane Mills, McCloud River Co-Tenants, Sierra Pacific Industries, and the 
Hearst Corporation. In 1991, the same signatories, along with California Trout 
Inc., signed another memorandum of understanding to establish the framework 
for and approve the CRMP. The CRMP was adopted in July 1991. In 2007, the 
property owned by the Bollibokka Land Company was sold to Westlands Water 
District, which is not a party to the CRMP. Although Reclamation and 
representatives of Westlands Water District have attended periodic meetings 
with the CRMP members to provide updates on the SLWRI planning process, 
neither agency is a party to the CRMP. 

The purpose of the CRMP is to protect the ORVs through coordinating the 
actions of signatory members on their individual properties. The CRMP has no 
authority, responsibility, or jurisdiction for protection of the ORVs beyond the 
actions of the signatory members on their properties. The CRMP provides a 
framework for coordinating management activities among the participants to 
ensure that the characteristics of the river that make it eligible for Federal wild 
and scenic river designation are protected. 

Under the terms of the CRMP, the USFS “reserves the right to pursue [Federal 
wild and scenic river] designation” if the CRMP is terminated or significantly 
impaired or if it fails to protect the values that make the river suitable for such 
designation. This would occur if, for any reason, the actions of a signatory 
member of the CRMP on the signatory member’s land failed to protect the 
ORVs, as described in the CRMP Memorandum of Understanding. 
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25.2.2  State 

California Public Resource Code, Sections 5093.50-5093.70 
Sections 5093.50–5093.70 were added to the PRC in 1972, through enactment 
of the California Wild and Scenic Rivers Act, to preserve certain rivers that 
possess extraordinary scenic, recreational, fishery, or wildlife values in their 
free-flowing state. The PRC identifies, classifies, and provides protection for 
specific rivers or river segments, as approved by the legislature. Rivers or river 
segments that are specifically identified and classified in the PRC comprise the 
State Wild and Scenic Rivers System. As described in Section 5093.50, rivers 
or river segments included in the State system must possess “extraordinary 
scenic, recreational, fishery, or wildlife values”; the PRC does not define what 
constitutes “extraordinary.” 

Various amendments to the California Wild and Scenic Rivers Act have been 
passed, adding related legislation to the PRC. In 1986, Assembly Bill (AB) 
3101 (Statutes 1986, Chapter 894) established a study process to help determine 
eligibility for potential additions to the State system (PRC Section 5093.547 and 
Section 5093.548). Additionally, protection for river segments can be provided 
without formally identifying them as part of the State system. 

In 1989, an amendment to the California Wild and Scenic Rivers Act was 
passed, adding Section 5093.542 to the PRC to protect the McCloud River 
fishery, which it describes as “one of the finest wild trout fisheries in the state.” 
It further declares that “The continued management of river resources in their 
existing natural condition represents the best way to protect the unique fishery 
of the McCloud River” and that “maintaining the McCloud River in its free-
flowing condition to protect its fishery is the highest and most beneficial use of 
the waters of the McCloud River.” The amendment provides protection to the 
McCloud River fishery and its “natural” and “free-flowing” condition from 
Algoma to the confluence with Huckleberry Creek (upper McCloud River), and 
0.25 mile downstream from the McCloud Dam to the McCloud River Bridge 
(lower McCloud River). Although the Legislature declared that the McCloud 
River possessed “extraordinary resources” in the context of the PRC, the 
Legislature’s action stopped short of formally designating the river as wild and 
scenic. 

In addition, the State PRC is also relevant to the recently passed Proposition 1, 
“Water Bond. Funding for Water Quality, Supply, Treatment, and Storage 
Projects,” for $7.5 billion, which includes $2.7 billion for storage projects.  
Proposition 1, section 79751 specifies: 

Projects for which the public benefits are eligible for 
funding under this chapter consist of only the following: 

(a) Surface storage projects identified in the CALFED Bay-
Delta Program Record of Decision, dated August 28, 2000, 
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except for projects prohibited by Chapter 1.4 (commencing 
with Section 5093.50) of Division 5 of the Public Resources 
Code. 

Section 79751 does not amend or modify the State PRC. Whether the State of 
California can use Proposition 1 funds in support of any alternative potentially 
authorized related to enlargement of Shasta Dam and Reservoir is outside of 
Reclamation’s authority and to be determined by the State of California. 

Several key terms in the State PRC are used, but not fully defined with respect 
to protection of the McCloud River.  This chapter adopts the definition of free-
flowing as defined in the Federal Wild and Scenic Rivers Act. While the State 
PRC does not specifically define “Wild Trout Fishery”, CDFW does identify 
several key elements that are relevant to and useful in developing a working 
definition of a wild trout fishery as it relates to this discussion. Fishery is a 
generally accepted term referring to an activity leading to the harvesting or use 
of a fishery resource (e.g., fishing, aquaculture) (CDFG 2003). It also includes a 
more inclusive definition that relates to the ecological conditions that provide 
fish habitat and self-sustaining populations (e.g., wild trout) (CDFG 2003). 

25.3 Affected Environment 

This section defines “affected environment” as the wild and scenic 
characteristics of the lower McCloud River that could be affected by the 
proposed modifications to Shasta Dam and Shasta Lake. It briefly describes the 
McCloud River from its headwaters to the McCloud Arm of Shasta Lake. It 
then describes the wild and scenic values of Segment 4 identified in the USFS 
evaluation and the values provided protection in the PRC. 

Descriptions of the river and its characteristics were derived primarily from the 
following sources: 

• Wild and Scenic Rivers Evaluation, Appendix E to the EIS for the 
Shasta-Trinity National Forest Land and Resources Management Plan 
(USFS 1994) 

• Lower McCloud River and McCloud Arm Watershed Analyses (USFS 
1998a and 1998b) 

• McCloud River Wild and Scenic River Report (Jones & Stokes 
Associates 1988) 

• Lower McCloud River Wild Trout Area Fishery Management Plan, 
2004 through 2009 (Rode and Dean 2004) 

• Lower McCloud River Habitat Typing Report (USFS 2001) 
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25.3.1  The McCloud River 

McCloud River Basin 
The McCloud River basin drains an area of approximately 800 square miles 
(USFS 1998a) in northern Shasta County and southern Siskiyou County, 
southeast of Mount Shasta. The river originates in an area of the STNF near 
Colby Meadows at approximately 4,250 feet above msl (Rode and Dean 2004). 
From its headwaters to Shasta Lake, the river is approximately 59 miles long. 
McCloud Reservoir, part of PG&E’s McCloud-Pit Hydroelectric Project, 
separates the upper river from the lower river. The lower McCloud River 
transitions into the McCloud Arm of Shasta Lake upstream from the McCloud 
River Bridge (Figure 25-3). 

Upper McCloud River 
The upper McCloud River is an approximately 36-mile reach from the river’s 
origins at Colby Meadows downstream to the transition with McCloud 
Reservoir. The river basin above the reservoir drains an area of approximately 
403 square miles. Mean monthly flows in the upper McCloud River range from 
766 cubic feet per second (cfs) in October to over 1,000 cfs in March, April, and 
May (PG&E 2006). 

McCloud Reservoir 
The McCloud Reservoir is a major component of PG&E’s McCloud-Pit 
Hydroelectric Project, which was constructed in 1965 and operates under 
license from the Federal Energy Regulatory Commission (FERC). The 
McCloud Reservoir is approximately 5 miles long and has a storage capacity of 
approximately 35,200 acre-feet of water. The McCloud-Pit Hydroelectric 
Project diverts approximately 75 percent of the upper McCloud River’s flow 
through a pipeline to Iron Canyon Reservoir, then conveys it downslope and 
discharges it into the Pit River at the Pit 6 powerhouse, upstream from the Pit 
River Arm of Shasta Lake (PG&E 2006). The remaining 25 percent of flows 
provide base flow for the lower McCloud River, a considerable reduction from 
historic flow volumes (Jones & Stokes Associates 1988). 

Lower McCloud River 
The lower McCloud River flows southwesterly through a deep canyon with 
steep slopes approximately 22 miles from McCloud Dam downstream to the 
transition with Shasta Lake. Vegetation along the lower river is predominately 
mixed-conifer and Douglas-fir forest. This stretch of river receives runoff from 
a 404-square-mile area of the lower McCloud River basin and the 95-square-
mile Squaw Valley Creek basin. It provides exceptional fishing opportunities 
and includes two long-established fishing clubs, the Bollibokka Club and the 
McCloud River Club. The Nature Conservancy’s McCloud River Preserve also 
encompasses a portion of the lower McCloud River. 
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Figure 25-3. Regional Location 
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Flows in the lower McCloud River have been controlled by releases from 
McCloud Dam since 1965 (PG&E 2006). Under its current FERC license, 
PG&E’s McCloud-Pit Hydroelectric Project maintains a minimum instream 
flow of 50 cfs from May through November and 40 cfs from December through 
April through controlled releases. Accordingly, flows in the lower McCloud 
River are highly regulated, and annual flows in the river below McCloud Dam 
do not follow a pattern typical of an unimpaired mountain river in northern 
California. Before dam construction, flows in the lower river were considerably 
higher, estimated to be in the range of 924 to 1,245 cfs (mean monthly flows) 
from June to October (Jones & Stokes Associates 1988, citing U.S. Geological 
Survey (USGS) for the period of 1967 to 1985). 

McCloud Arm of Shasta Lake 
The construction of Shasta Dam between 1938 and 1945 converted part of the 
lower McCloud River into the McCloud Arm of Shasta Lake. The McCloud 
Arm is more than 16 miles long, with approximately 70 miles of shoreline. It 
drains an area of approximately 41,000 acres (USFS 1998b). Water levels in the 
arm fluctuate with the lake’s water levels, and during periods of lower water 
levels, a water line, known as the “bathtub ring,” is evident along the banks; this 
bathtub ring extends about 1 mile upstream from the McCloud River Bridge. 
During extended periods of lower water levels, vegetation may become 
established on the exposed banks. 

The upper extent of the lake encompasses the transition reach, which varies 
between about 920 and 1,070 feet msl. Because of the effects of Shasta Lake on 
the McCloud Arm, the STNF determined that the transition reach did not meet 
the eligibility requirements of a wild and scenic river (USFS 1994). The USFS 
defined the upper limit of the McCloud Arm as an elevation of 1,070 feet, or 
approximately 5,400 feet above the McCloud River Bridge. This elevation 
corresponds to the lower limit of Segment 4 as defined in the STNF LRMP. A 
portion of the transition reach – from the McCloud River Bridge to the 1,070-
foot elevation – is included in the segments of the river provided protection 
under the PRC. 

The transition reach provides a corridor for fish migrating between Shasta Lake 
and the lower McCloud River and contributes to the unique fishery of the river. 
Common fish in the McCloud Arm include native species such as rainbow trout, 
riffle sculpin, and speckled dace, as well as non-native species (e.g.,  brown 
trout, spotted bass) (North State Resources, Inc. 2008). 

Water temperatures in the McCloud Arm become warmer as the river 
transitions to Shasta Lake. The warmer temperatures associated with Shasta 
Lake support warmwater fish, but the cooler temperatures of the transition reach 
may prevent some fish from migrating upstream into the lower river. Water 
temperatures in the transition reach may be suitable for warmwater species. 
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25.3.2  The McCloud River’s Wild and Scenic Values 
This section focuses on the wild and scenic river characteristics and ORVs of 
the lower McCloud River identified by the USFS in the wild and scenic river 
evaluation performed for the STNF LRMP (USFS 1994) and the wild and 
scenic river characteristics and extraordinary value protected under the PRC. 

The McCloud River’s fishery and its free-flowing condition are identified in 
both the USFS evaluation and the PRC. These characteristics are discussed first, 
followed by a discussion of the wild and scenic characteristics and values – 
water quality, geology, cultural/historical resources, and visual quality/scenery 
– that are identified only in the USFS evaluation. 

Throughout the SLWRI planning process, Reclamation has worked closely with 
private landowners to collect information, perform technical investigations, and 
incorporate the best available science to support this EIS. Since the DEIS was 
prepared, information included in Chapters 11, 12, 13, and 25 of this EIS has 
been updated to include data from recent surveys and investigations performed 
on both Federal and private lands in the general vicinity of Shasta Lake. 
Reclamation worked closely with private land owners, including the signatories 
to the CRMP, to incorporate available information on the McCloud River into 
this EIS. The following section includes a brief description of the current 
transition reach (see Figure 25-1) because the reach of the river that would be 
newly inundated would likely take on the characteristics of the existing 
transition reach. 

Fishery 
The fishery of the lower McCloud River is unique; the river is considered a 
premier trout fishery and is managed according to CDFW’s wild trout policy for 
the reach from Algoma Campground downstream to the lower end of the Nature 
Conservancy property, despite the ongoing effects of McCloud Dam and Shasta 
Lake on the river’s flows and water quality, and the more recent impacts of the 
2012 Bagley Fire on the lower McCloud River watershed. To characterize the 
fishery, this section includes descriptions of the aquatic habitat in USFS 
Segment 4, the Resources Agency’s Segment 10, and the transition reach as 
well as the fish species that inhabit the study area. 

Aquatic Habitat   The lower McCloud River is characterized as a series of 
alternating riffles, pools, and cascading pocket water occurring along a broad, 
boulder-studded river channel within a confined, heavily timbered valley. A 
narrow band of montane riparian vegetation (typically less than 25 feet wide) 
dominated by willows, white alders, and Oregon ash occurs along the river 
banks adjacent to steep hill slopes with mixed conifer-Douglas-fir forest (USFS 
2001). 

In 2001, the USFS prepared a Habitat Typing Report to characterize aquatic 
habitats in the lower McCloud River from the McCloud River Bridge to 
McCloud Dam. The report divided the lower river into four reaches: McCloud 
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Dam to Ladybug Creek, Ladybug Creek to Clairborne Creek, Clairborne Creek 
to Tuna Creek, and Tuna Creek to McCloud River Bridge. The reach from Tuna 
Creek to McCloud River Bridge includes all of Segment 4 and nearly all of 
Segment 10, including the portion of the transition reach that is part of Segment 
10. Data are not available for the transition reach below the McCloud River 
Bridge downstream to Shasta Lake. 

The dominant aquatic habitat in the reach of the lower river from Tuna Creek to 
McCloud River Bridge includes runs (20 percent), mid-channel pools (18 
percent), low-gradient riffles (18 percent), lateral scour pools from bedrock (11 
percent), and pocket water (10 percent) (USFS 2001). This reach provides most 
of the corner pool (100 percent), glide (89 percent), and cascade (50 percent) 
habitats in the lower McCloud River. 

The portion of the transition reach upstream from McCloud River Bridge is 
dominated by low-gradient riffles and mid-channel pools, with some pocket 
water, glides, runs, and lateral scour pools. Glide habitat is the dominant aquatic 
habitat between the 1,070-foot and 1,080-foot elevations, and pocket water is 
the dominant aquatic habitat between the 1,080-foot and 1,090-foot elevations. 
The habitat within the current transition reach represents a fraction of the total 
available aquatic habitat within the lower McCloud River and provides a small 
portion of the habitats within the reach from the McCloud River Bridge to Tuna 
Creek. 

The diversity of riffles, flatwater habitat, and pools is influenced by the 
presence of boulders and cobble substrate and variations in flow conditions. The 
lower river is dominated by boulders with pockets of gravel present at pool 
tailouts and in velocity breaks behind large boulders. The riffles are generally 
higher gradient channel sections with turbulent surface flow and uniform cobble 
and boulder substrates. While swift pocket water in the lower McCloud River 
often appears more like a riffle than a run, the habitable eddies, or pockets, 
created behind the boulders that characterize this habitat type make it 
functionally more similar to the other flatwater habitats (USFS 2001). 
Typically, flatwater and pools are the principal habitats used by the trout in the 
McCloud River for rearing and feeding (Wales 1939, Rode and Dean 2004, 
USFS 2001). 

The USFS (2001) reported that the aquatic habitat within the transition reach 
has undergone type conversions caused by aggradation and scour of sediments 
for about 3,700 feet upstream from the McCloud River Bridge. When Shasta 
Lake is drawn down, large, wide, low-gradient riffles with channel braiding 
dominate in this reach. When the lake is at full pool and at intermediate levels 
of drawdown, the transition reach becomes inundated, but a unidirectional 
current created by the lower McCloud River’s inflow is detectable throughout 
the inundation zone, slowing as it approaches the flat water of Shasta Lake. To 
varying degrees, this fluctuating backwater effect converts this reach to a deep, 
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wide, slow-moving riverine habitat transitioning to lacustrine habitat near the 
bottom of the transition reach. 

Fish Species   The current composition and distribution of fish species 
inhabiting the lower McCloud River and Shasta Lake reflect the historic fishery, 
the operational effects of Shasta Dam and McCloud Dam, and the introduction 
of nonnative fish species into the river and Shasta Lake. The completion of 
Shasta Dam in 1945 eliminated all runs of anadromous fish in the river (Rode 
and Dean 2004). The historic fishery included Chinook salmon (Oncorhynchus 
tshawytscha), steelhead (O. mykiss irideus), rainbow trout, and the only known 
California occurrence of the bull trout. The bull trout is believed to have been 
extirpated from the lower McCloud River and is possibly extinct in California. 
Today, the fishery is dominated by rainbow trout and brown trout, an introduced 
species that migrates between Shasta Lake and the lower McCloud River. Other 
nonnative species also migrate up the lower McCloud River, including spotted 
bass (Micropterus punctulatus), but bass have not been confirmed upstream 
from Tuna Falls, a high-gradient rapid at the confluence with Tuna Creek. 
Despite the change in fish species in this 22-mile reach, the lower McCloud 
River is still considered one of California’s premier trout streams. 

Fish observed in the river downstream from the Tuna Creek confluence during a 
survey conducted in summer 2007 included rainbow trout, spotted bass, 
speckled dace (Rhinichthys osculus), sculpin spp. (Cottus spp.), Sacramento 
sucker (Catostomus occidentalis), and Sacramento pikeminnow (Ptychocheilus 
grandis) (North State Resources, Inc. 2008). Other fish that occur in this reach 
include brown trout, brook trout (Salvelinus fontinalis), hardhead 
(Mylopharodon conocephalus), and smallmouth bass (Micropterus dolomieui). 
The status of the riverine fish species of the lower McCloud River is identified 
in Table 25-1. 

Rainbow Trout   Fluvial and adfluvial populations of rainbow trout use the 
habitat available throughout the lower McCloud River. The McCloud River 
rainbow trout became known as “the rainbow of the fish culturist” because eggs 
from that population accounted for transplants of rainbow trout in the 1880s to 
the eastern states and several other countries. 

The rainbow trout that inhabit the McCloud River are a vigorous, active fish 
that primarily inhabit swifter portions of pool and pocket water habitats. Adults 
migrate into the lower McCloud River from Shasta Lake in the spring and fall 
months, presumably to spawn. Suitable spawning habitat in the study area is 
limited, and the trout likely migrate further upstream to spawn (North State 
Resources, Inc. 2008). 

Although the genetic origin of these fish has not been evaluated, the numerous 
strains of rainbow trout planted in Shasta Lake over the years have likely 
resulted in some introgression among migratory rainbow trout in the lower 
McCloud River. The degree to which this migratory population of rainbow trout 
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contributes to the native trout fishery of the river is not specifically known; 
however, available data do not indicate that it is substantial. 

Table 25-1. Riverine Fish Species of the Lower McCloud River 

Species Current Status Comments 
Sacramento sucker 
(Catostomus occidentalis) Common Native, non-game species, observed during 2007 

surveys 

Riffle sculpin 
(Cottus gulosus) Common Native, non-game species, observed during 2007 

surveys 

Smallmouth bass 
(Micropterus dolomieui) Uncommon Introduced sport species in Shasta Lake, moves into 

lower river from lake, warmwater species 

Spotted bass 
(Micropterus punctulatus) Uncommon 

Introduced sport species in Shasta Lake, moves into 
lower river from lake, observed during 2007 surveys, 
warmwater species 

Hardhead 
(Mylopharodon conocephalus) Uncommon Native, non-game species 

Rainbow trout 
(Oncorhynchus mykiss) Abundant 

Native trout species, subject to special angling 
regulations, coldwater species, observed during 2007 
surveys 

Sacramento squawfish 
(=pikeminnow) 
(Ptychocheilus grandis) 

Common Native, non-game species, observed during 2007 
surveys 

Speckled dace 
(Rhinichthys osculus) Common Observed during 2007 surveys 

Brown trout 
(Salmo trutta) Common 

Introduced sport species found throughout the river, 
migrates from Shasta Lake to spawn in lower river, 
subject to special angling regulations, coldwater species 

Bull trout 
(Salvelinus confluentus) CE; Extinct 

Native, believed extirpated from entire river by mid-
1970s, a few restoration experiments performed in 
upper river tributaries, coldwater species 

Brook trout 
(Salvelinus fontinalis) Rare 

Introduced sport species, stocking in upper river and 
tributaries discontinued, very rarely observed in lower 
river, coldwater species 

 

Sources: Wales 1939, Tippets and Moyle 1978, Rode and Dean 2004, Moyle 2002, CDFW, unpublished data, North State 
Resources, Inc. 2008 
Key: 
CE = California Endangered 
CDFW = California Department of Fish and Wildlife 

Rainbow trout typically mature in their second to third year and move upstream 
to spawn in the lower McCloud River and its tributaries from February to June. 
The eggs typically hatch in 3 to 4 weeks, depending on water temperature, and 
fry emerge 2 to 3 weeks later. The fry remain in quiet waters close to shore, 
among cobbles, or under overhanging vegetation for several weeks. As the fish 
grow, they move into swifter water habitats. 

In the river, this species forms feeding station hierarchies, which they 
aggressively defend, and prey on aquatic and terrestrial insects drifting in the 
current. They also eat active bottom invertebrates. It has been reported that 
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McCloud River rainbow trout tend to be more bottom-oriented when feeding 
than rainbow trout elsewhere. 

In reservoirs, rainbow trout form loose schools and feed on both invertebrates 
and other fish, although fish dominate their diet as they grow larger. Preferred 
prey in Shasta Lake is the threadfin shad. Trout growth in Shasta Lake is more 
rapid than for fluvial trout. The optimum temperature range for growth and for 
completion of most life stages of rainbow trout is between 50 and 70 degrees 
Fahrenheit (°F), though they seem to prefer and thrive at temperatures in the 
lower two-thirds of this range. Rainbow trout in lakes and streams seldom live 
for more than 6 years. 

Brown Trout   Like the rainbow trout, fluvial and adfluvial populations of non-
native brown trout use habitat throughout the lower McCloud River, but this 
species migrates more between the lake and river. It is not as abundant as the 
rainbow trout. CDFW biologists suggest that this species occupies an ecological 
niche previously occupied by bull trout in the lower McCloud River (Rode and 
Dean 2004). 

Only some of the brown trout migrating from Shasta Lake that passed a lower 
river counting weir were observed upstream in the CDFW Wild Trout 
Management Area (Segments 7, 8, 9, and 10), so the actual extent of the 
spawning grounds of migratory brown trout is not fully known. 

Brown trout mature in their second or third year. Some fish may mature in the 
river while others may migrate to Shasta Lake to feed, returning to spawn on a 
recurring basis. The stimulus for upstream migration is often a rise in stream 
flow or changing lake temperatures. Spawning takes place from November 
through December when water temperatures fall below 50°F. Eggs typically 
hatch within 7 to 8 weeks, depending on water temperature. Fry emerge from 
the gravel 3 to 6 weeks later. The habitats used by juvenile brown trout are 
similar to those used by rainbow trout; however, as brown trout grow, they tend 
to select habitats with slower water and more cover. In the riverine 
environment, brown trout prefer slow, deep pools with abundant boulder and 
bedrock ledge cover. The timing of emigration of juvenile brown trout to Shasta 
Lake is not known. 

Fluvial brown trout have diets similar to those of rainbow trout, but appear to 
feed more on the stream bottom for benthic prey than rainbows. As brown trout 
grow, their diet expands to include larger invertebrate prey and fish. Larger 
brown trout are voracious predators, especially on fish, including young 
salmonids. In Shasta Lake, adult brown trout prefer threadfin shad as a staple 
prey. 

Brown trout growth in the lower McCloud River appears to increase after age 3, 
which has been attributed to their migration to Shasta Lake to exploit the forage 
fish populations. Brown trout growth is best at temperatures ranging from 45 to 
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69°F, though they seem to prefer and dominate other trout species near the 
upper half of this range. 

Spotted Bass and Smallmouth Bass   Black basses and other sunfishes dominate 
in the littoral zones of Shasta Lake. Spotted bass and smallmouth bass are now 
the most common species of black bass in Shasta Lake, with spotted bass 
having become most frequent over the past 20 years. Both spotted and 
smallmouth bass occupy shallow, low-gradient habitat offered by Shasta Lake 
and its tributaries. They can be found throughout Shasta Lake and in the lower 
ends of the main tributary streams, including the lower McCloud River. 
However, the extent to which black bass have colonized the lower McCloud 
River is not currently known. 

Smallmouth bass and spotted bass share similar life histories, and these 
similarities may account for their persistence in Shasta Lake compared to that of 
largemouth bass, which have declined in numbers. Both smallmouth and spotted 
bass mature in their second or third year and spawn in the late spring. 
Smallmouth will spawn at cooler temperatures (55 to 61°F) than spotted bass 
(greater than or equal to 65°F). Both species seek quiet shallow areas over mud, 
sand, gravel, and rocky, debris-littered bottoms to spawn in both lakes and 
streams. This type of spawning habitat is available in the transition reach of the 
lower McCloud River, especially when lake levels are high. 

Juvenile bass feed on small invertebrates until they are large enough to prey on 
small fish and large invertebrates. Temperature preferences and optimal growth 
for both species of black basses is attained in the range from 68 to 81°F. 
Because of the year-round cool temperatures (less than or equal to 68°F) of the 
lower McCloud River, temperatures preferred by bass only occur during the late 
summer and early fall months upstream from the transition reach. Therefore, the 
temperature regime of the lower McCloud River may limit intrusions of bass 
from the lake. However, spotted bass were observed in the lower river below 
the confluence of Tuna Creek during summer fish surveys (North State 
Resources, Inc. 2008). 

Free-Flowing Condition 
The Federal WSRA defines free flowing as “existing or flowing in natural 
condition without impoundment, diversion, straightening, rip-rapping, or other 
modification of the waterway” (16 USC Section 1286). The PRC defines free-
flowing as “existing or flowing without artificial impoundment, diversion, or 
other modification of the river.” It states, however, that the “presence of low 
dams, diversion works, and other minor structures does not automatically bar a 
river’s inclusion in the system.” 

Base flows in the lower McCloud River are partially controlled by releases from 
McCloud Reservoir in accordance with PG&E’s FERC license and include 
precipitation and inflow from tributaries. The lower McCloud River experiences 
seasonal fluctuations and large variations in base flows (USFS 1998a). Releases 
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from McCloud Reservoir into the lower river are heavily regulated, with a 
minimum release requirement of 50 cfs from May through November and 40 cfs 
from December through April; the releases are typically well above these 
minimum requirements and tend to stay above 100 cfs (USFS 1998a). Tributary 
contributions are the most noticeable flows during storm events, but are 
substantially reduced during low-flow conditions. Because of the minimum 
release requirements from McCloud Reservoir, spring and summer flows are 
considerably more stable than they would be under unregulated conditions. 

PG&E monitors lower McCloud River flows in accordance with its FERC 
license at a gaging station in Segment 4 upstream from Shasta Lake (0.2 mile 
downstream from Big Bollibokka Creek); the most recent available water data 
record covers the water year October 2012–September 2013 (USGS 2013). For 
this period, measured mean monthly flows ranged from 271 cfs in August to a 
high of 26,179 cfs in February, with maximum flows as high as 30,100 cfs on 
December 2, 2012. 

Over the course of the year, the transition from lake to river expands and 
contracts over a distance of about 1.7 miles due to changing water levels in 
Shasta Lake (Figure 25-2). During April and May of wet years, the transition 
reach extends about 1 mile (5,400 feet) upstream from the McCloud River 
Bridge to the full pool elevation of 1,070 feet msl, the downstream boundary of 
Segment 4. As described in Chapter 6, “Hydrology, Hydraulics, and Water 
Management” Shasta Lake reaches full-pool elevation about one year in three. 

Despite upstream and downstream dams and diversions, the lower McCloud 
River meets the definition of a free-flowing river under both the Federal WSRA 
and PRC. 

Water Quality 
The water quality of the lower McCloud River is influenced by natural 
processes and land use activities, including PG&E’s McCloud-Pit Hydroelectric 
Project, timber management activities, and roads. Overall, the water quality of 
the river is rated as good (USFS 1998). Glacial silt gives the river “a beautiful 
turquoise color typical of rivers draining glacial valleys in British Columbia and 
Alaska” (Jones & Stokes Associates 1998). 

Turbidity and water temperature are two important factors that influence the 
water quality of the river and affect aquatic habitat. Turbidity is caused by 
suspended sediment transported from upstream waters and in surface runoff, 
particularly from disturbed landscapes, such as areas burned by fire, timber 
harvest areas or roads. Water temperature is affected by a variety of conditions, 
such as river flows, solar radiation, and density of vegetation along the river, but 
is closely tied to the temperature of the flows released from the McCloud 
Reservoir. 
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The turbidity of the lower McCloud River is influenced by the water quality and 
water levels of the McCloud Reservoir and runoff from upland areas throughout 
the basin. Turbidity levels are generally low during most of the year, ranging 
from 5–10 nephelometric turbidity units, but can spike to more than 900 units 
during periods of intense rainfall and flood flows (PG&E 2006). 

Sediment becomes trapped at McCloud Dam and is released into the lower river 
during large storm events, temporarily increasing turbidity levels, especially in 
the upper segments of the lower river. Testing of the McCloud Dam bypass 
valve can cause high turbidity for a short period when sediment is discharged 
from the reservoir into the lower McCloud River. Surface runoff, especially 
after the first storms of the wet season, can contribute large amounts of turbid 
runoff from upland areas. 

The length of the transition reach depends on the water year type. As the 
transition reach moves upstream, sediment within the reach is remobilized and 
turbidity levels respond accordingly. Periodic fluctuations in water levels can 
result in erosion along the banks and localized increases in turbidity levels in 
the transition reach and the McCloud Arm. 

The year-round cool water temperature regime of the lower McCloud River 
inhibits the productivity of its fishery, but provides high-quality holding habitat 
for salmonids, contributing to the river’s unique value as a tributary to Shasta 
Lake. The controlled releases from McCloud Dam appear to have a direct 
bearing on the water temperatures downstream. Water temperatures tend to be 
higher in Segment 4 than immediately below McCloud Dam. Data recorded at 
PG&E’s monitoring station on the river just upstream from Shasta Lake (0.2 
mile downstream from Big Bollibokka Creek) indicate that water temperature 
ranges from the high 30s to the upper 60s (°F), with lower temperatures in the 
winter and higher temperatures in the summer (PG&E 2006). 

The infusion of cooler water from the lower McCloud River influences water 
temperatures in the transition reach throughout the year. The degree of influence 
depends on the amount of discharge from the river and Shasta Lake levels. The 
temperatures throughout the lower McCloud River also control to some degree 
the distribution of the warmwater fishery known to occupy the river below Tuna 
Falls. 

Outstandingly Remarkable Values Identified in USFS Evaluation 
Cultural/Historical Resources   Cultural resources include archaeological 
sites, historical structures and sites, and areas of religious or cultural 
significance to Native Americans. Significant resources that provide important 
information on the prehistory and history of an area or that are considered 
sacred to Native Americans can contribute to wild and scenic river values. 

The McCloud River basin was part of a major center of occupation by the 
Wintu people, who occupied the McCloud River area at the time of Euro-
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American contact in the 1800s. Although much of the Wintu territory was 
overrun with miners and other opportunistic Euro-Americans, the lower 
McCloud River was left largely untouched due in part to a lack of easily mined 
materials and the ruggedness of the terrain (Yoshiyama and Fisher 2001), but 
also because of the resistance of the Wintu to incursions into their territory. 
Because of its generally undisturbed nature, the significance of the lower 
McCloud River to prehistoric and ethnographic records of this area of 
California’s history is considered to be great (Jones & Stokes Associates 1988). 

Within the 0.25-mile corridor deemed eligible by the USFS, three formally 
recorded sites and other known sites contribute to the lower river’s ORVs 
because they provide important information on the use of the area from before 
the Late Archaic Period (1300 to 150 before present, calibrated using 
radiocarbon dating ) to the Historic Era (1840 to present). Three Wintu villages, 
called Tsekerenwaitsogi, Klolwakut, and Boloibaki, are thought to have been 
located in the general area of the present-day Bollibokka Club headquarters 
(Guilford-Kardell 1980), which is part of the former Wintu territory. These 
villages likely represent the typical lifestyle of the Wintu at the time of Euro-
American contact, when they lived in permanent villages near rivers and 
streams and were semi-sedentary, foraging people (DuBois 1935). As part of 
the Wintu occupation of this area, prehistoric, historic, and modern Traditional 
Cultural Properties, sacred locations, and important use areas are located 
throughout the lower McCloud River basin (outside of the 0.25 mile corridor), 
including features such as mountains, unique landforms, caves, distinctive rock 
outcrops, waterfalls, pools, springs, and resource gathering areas. 

Point McCloud Bridge (known as McCloud River Bridge in this chapter) is a 
historical resource that was constructed in 1940 and altered in 1986; the bridge 
would be subject to relocation in conjunction with SLWRI activities. The 
Bollibokka Club is a historical resource located on the north bank of the river 
between the confluence of Big Bollibokka Creek on the east and Wittawaket 
Creek on the west. Buildings associated with the club were built between the 
1860s and 1920s by Austin and Rueben Hills, the founders of Hill’s Brothers 
Coffee, and previous owners (Lucas and Stienstra 2007). A log cabin dates from 
the 1860s, and other structures date from the ownership of the Hills Family, 
including the clubhouse built in 1924 and a structure built of river cobble in 
1915 (Whitney 2004). Although these resources could be eligible for listing on 
the National Register of Historic Places, they have not been formally evaluated. 

The fishery of the lower McCloud River was also very important to prehistoric 
and historic uses of the area. The Native Americans in the lower McCloud River 
basin conducted communal fish drives of salmon or steelhead at night, which 
brought together many communities and provided opportunities for trade and 
social networking, including the parsing out of the catch among the people and 
villages involved (DuBois 1935). Fish, including salmon, steelhead, Sacramento 
sucker, freshwater shellfish, and lamprey, were an important part of the Native 
American diet in this area. When the northern mines opened in the 1800s, 
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settlers moved into the area, and the McCloud River and other rivers’ fisheries 
provided important sources of food. In the early years of settlement, fish and 
game in the area were used for subsistence; however, this changed with the 
formation of the State of California and increased fishery management and 
recreational fishing. 

Geology   The lower McCloud River flows through a number of geologic 
formations, including the McCloud Limestone formation. This formation 
contains fossilized remains of invertebrate and vertebrate fauna that provide 
important scientific information on the history of California, and it has a high 
potential for research. According to the USFS (1998b), the limestone features 
exposed at a number of locations around Shasta Lake are unique and contribute 
to worldwide paleontological knowledge. The McCloud Limestone contains 36 
species of corals, some of which may form the basis of a new taxonomic group. 

Because of its very diverse fossil faunas, the mountainous terrain between the 
McCloud and Pit arms of Shasta Lake is perhaps California’s single most 
important area for paleontological research (Munthe and Hirschfield 1978, cited 
in USFS 1998b). The limestone outcrops on the ridge immediately northwest of 
McCloud River Bridge (several hundred vertical feet above Shasta Lake) have 
produced several large Mississippian and Pennsylvanian invertebrate faunas. 
Because this period is poorly represented on the West Coast, this fossiliferous 
limestone is important to understanding the late Paleozoic evolution in this part 
of the country (USFS 1998b). Limestone outcrops adjacent to the McCloud 
Arm also provide habitat for several special-status species, such as Shasta 
salamander, Shasta eupatorium, Howell’s cliff-maids, and Shasta snow-wreath 
(Reclamation 2003). 

Exposed outcrops of the limestone formation are visible from the lower 
McCloud River in and upslope of the transition reach and contribute to its 
scenic values. 

Visual Quality/Scenery   The visual setting of the lower McCloud River 
upstream from Shasta Lake includes views of the river, limestone rock outcrops, 
adjacent coniferous and oak forests, and infrastructure associated with the 
Bollibokka and McCloud River clubs. A USGS stream gage has also been in 
place for a number of years. The pristine nature of the lower river provides for 
high-quality scenic views. However, the scenic views of the lower McCloud 
River are enjoyed by only a limited number of viewers, consisting primarily of 
private landowners, club members, and their guests. 

Views of the river include “picturesque cascading whitewater, and deep, long, 
green- or turquoise-colored pools,” with Douglas-fir and black and canyon oaks 
dominating the steep slopes and hillsides along the river (Jones & Stokes 
Associates 1988). Several buildings are present at the Bollibokka Club 
headquarters, but these structures blend in with the visual setting. The transition 
reach exhibits some evidence of fluctuating surface water elevations associated 
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with changes in water levels of Shasta Lake. Areas that are noticeably affected 
by the reservoir levels exhibit “a bathtub ring of steep, treeless slopes with 
occasional deposits of alluvium.” 

The scenic views make most of the lower McCloud River, including Segment 4, 
eligible as a scenic river under the Federal WSRA (USFS 1994). To be 
classified as a scenic river, the river must be free of impoundments, be 
accessible in places by roads, and have a river basin/shoreline that is largely 
undeveloped. Segment 4 does not contain any human-made or other 
impoundments that affect its free-flowing conditions. Roads to the Bollibokka 
Club provide access to portions of Segment 4 for members of the club and their 
guests. Currently, public access is limited to pedestrians on USFS lands along 
the shoreline of Shasta Lake. For these reasons, the USFS has determined that 
this segment meets the eligibility requirements of a scenic river under the 
Federal WSRA. 

25.4 Environmental Consequences and Mitigation Measures 

This section identifies how the characteristics of the lower McCloud River that 
make it eligible for listing under the PRC and Federal WSRA could be affected 
by each alternative and whether the alternatives would conflict with the 
provisions of the STNF LRMP and the CRMP. 

25.4.1  Methods and Assumptions 
This analysis of environmental consequences focuses on the effects of proposed 
modifications to Shasta Dam and Shasta Lake on the McCloud River’s free-
flowing conditions, its water quality, and the ORVs (cultural resources, 
fisheries, geology, and scenery) that make it eligible for listing as a wild and 
scenic river under the Federal WSRA. In large part, the environmental effects 
are based on computer modeling of water levels, known elevations of the 
existing bathtub ring that is observable in the transition reach, and the 
anticipated changes in the environment due to fluctuations in water levels and 
expansion of the transition reach. Physical effects to the free-flowing 
conditions, water quality, and ORVs are analyzed in terms of their effects on the 
eligibility of the river for wild and scenic river designation. While aquatic 
habitat data are used to quantify the relative impact to the fishery values, a 
qualitative analysis is provided for most resources because of a lack of 
quantitative data and the subjective nature of the values. Information to support 
the analysis was generated from available literature and planning documents 
and technical studies prepared as part of the SLWRI as well as other chapters in 
this EIS. 

CalSim Modeling 
The CalSim-II computer model was used to assist in the evaluation of the 
potential impacts of the project alternatives on water-related resources. The 
model used historical data on California hydrology to represent the variety of 
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weather and hydrologic patterns, including wet periods and droughts, under 
which water storage and conveyance facilities would be operated. Two 
scenarios (base cases) of demands for, and storage and conveyance of, water 
were used in model runs: 2005 facilities and demands (“existing conditions”) 
and forecasted 2030 demands and reasonably foreseeable projects and facilities 
(“future conditions”). A model run was conducted for each of these base cases 
combined with each alternative so that the effects of the No-Action Alternative 
and the action alternatives could be evaluated for both existing and future 
conditions. 

The analysis focuses on the environmental effects in the portion of Segment 4 
that would periodically be inundated. These effects are discussed in the 
following section. 

Gage Data 
PG&E, in coordination with USGS, monitors lower McCloud River flows in 
accordance with its FERC license for the McCloud-Pit Hydroelectric Project at 
a gaging station just upstream from the McCloud River Bridge, approximately 
0.2 mile downstream from Big Bollibokka Creek (USGS 11368000 McCloud 
River above Shasta Lake, California). The station measures mean, minimum, 
and maximum monthly flows in the lower McCloud River. The most recent 
available water data record covers the water year of October 2012 to September 
2013 (USGS 2013). This data was used to describe flow conditions in the lower 
McCloud River. 

Water Quality Monitoring 
Current and historical water quality monitoring data for the McCloud River 
have been collected by Federal and state agencies as well as PG&E and The 
Nature Conservancy. The California Department of Water Resources maintains 
water quality information on the McCloud River in the California Data 
Exchange Center database. The Nature Conservancy monitors water quality at 
the McCloud River Preserve. Water quality monitoring of the lower McCloud 
River includes measures of water temperature, dissolved oxygen, pH, specific 
conductance, and turbidity, as well as correlated data on weather, air 
temperature, and debris movement. PG&E monitors water quality in 
compliance with its FERC license. Available information on water quality was 
used to describe the setting of the lower river and assess changes in water 
quality that would occur as a result of the Shasta Dam modification alternatives. 

Habitat Typing 
The USFS stream habitat typing performed in 1999 and 2000 (STNF, December 
2001 unpublished data report, as found in USFS 2001) was used to describe 
aquatic habitat in the lower McCloud River and to assess the changes in aquatic 
habitat from implementation of the Shasta Dam modification alternatives. The 
habitat typing data were used in conjunction with the CalSim-II modeling 
results, digitized orthophotographs, and high-resolution topographic data to 
provide habitat maps and graphic depictions of the distribution of aquatic 



Chapter 25 
Wild and Scenic River Considerations for McCloud River 

25-25  Final – December 2014 

habitat in the lower river below Little Bollibokka Creek. A longitudinal profile, 
using water surface elevations, was generated to illustrate habitats; it does not 
provide an accurate representation of channel geometry. 

A quantitative evaluation of the aquatic habitats was performed using digital 
images and the USFS habitat typing data in an integrated geographic 
information systems environment. Longitudinal habitat delineation was 
determined from the habitat typing data, with minor adjustments to match 
photo-interpreted habitat, and incorporated into the geographic information 
systems in conjunction with water surface elevations generated through the 
CalSim-II modeling results. Estimates of aquatic habitat areas were generated 
from digitized wetted stream perimeters. These measurements were based on 
orthophotographs taken April 25, 2001. While the absolute amount of riverine 
habitat can vary with flow, the relative proportions of different types of habitat 
remain relatively constant. Therefore, we used the relative proportions of 
aquatic habitat types to compare impacts to the transition reach with the entire 
lower river. 

25.4.2 Criteria for Determining Significance of Effects 
The following significance criteria were developed based on guidance provided 
by the State CEQA Guidelines, other Federal and State guidance, and consider 
the context and intensity of the environmental effects as required under NEPA. 
(Please see Chapter 3, “Considerations for Describing the Affected 
Environment and Environmental Consequences) for an explanation of the 
distinction between significance under NEPA and significance under CEQA.) 
Impacts of an alternative on the wild and scenic river values of the lower 
McCloud River would be significant if project implementation would: 

• Affect the eligibility for Federal listing as a wild and scenic river of any 
portion of the lower McCloud River above the 1,070-foot elevation 

• Conflict with the STNF LRMP or with management of the McCloud 
River under the CRMP 

• Impact the wild trout fishery and free-flowing conditions as described 
in the State PRC 

25.4.3 Direct and Indirect Effects 

No-Action Alternative 
Under the No-Action Alternative, Reclamation would not pursue an action to 
enlarge Shasta Dam to help increase anadromous fish survival in the upper 
Sacramento River and address the growing water supply reliability issues in 
California. Water levels in Shasta Lake and the transition reach would continue 
to fluctuate similar to current conditions. USFS Segment 4 and the Resources 
Agency’s Segment 10 would not be affected by this alternative. 
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Impact WASR-1 (No-Action): Effect on McCloud River’s Eligibility for 
Listing as a Federal Wild and Scenic River   Under the No-Action 
Alternative, the current maximum elevation of water levels in the transition 
reach would not be increased, and Segment 4 would not be affected. 
Fluctuations in water levels would continue to be similar to current conditions, 
with water levels reaching the maximum elevation of 1,070 feet msl – the 
downstream boundary of Segment 4 – in the transition reach for a brief period 
(typically a few days in May) during wet years. 

The average monthly water surface of Shasta Lake would continue to fluctuate 
based on the water year, with a maximum elevation of 1,053 feet msl in April of 
an average water year and 1,070 feet msl in April and May of a wet year. These 
fluctuations would not affect the free-flowing conditions and water quality of 
Segment 4. The ORVs that make the river eligible for designation as a Federal 
wild and scenic river would continue to be affected only by ongoing natural 
processes and land use activities, and all of Segment 4 would remain eligible for 
listing under the Federal WSRA. Therefore, there would be no impact. 
Mitigation is not required for the No-Action Alternative. 

Impact WASR-2 (No-Action): Conflict with Shasta-Trinity National Forest 
Land and Resource Management Plan   Under the No-Action Alternative, the 
STNF LRMP would continue to be implemented as it has in the past, with no 
changes in the management of the McCloud River’s free-flowing condition, 
water quality, and ORVs. Therefore, there would be no impact. Mitigation is not 
required for the No-Action Alternative. 

Impact WASR-3 (No-Action): Effects to McCloud River Wild Trout 
Fishery, as Identified in the California Public Resources Code, Section 
5093.542   Under the No-Action Alternative, the protections afforded the 
McCloud River by the PRC would not be affected. River conditions would not 
be modified, and the provisions of the PRC would continue to protect the river. 
Therefore, there would be no impact. Mitigation is not required for the No-
Action Alternative. 

Impact WASR-4 (No-Action): Effects to McCloud River Free-Flowing 
Conditions, as Identified in the California Public Resources Code, Section 
5093.542   Under the No-Action Alternative, the protections afforded the 
McCloud River by the PRC would not be affected. River conditions would not 
be modified, and the provisions of the PRC would continue to protect the river. 
Therefore, there would be no impact. Mitigation is not required for the No-
Action Alternative. 

CP1 – 6.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
CP1 would involve a 6.5-foot raise of Shasta Dam, which would increase the 
lake’s gross pool by 8.5 feet and enlarge the total storage space in the lake by 
256,000 acre-feet. This increase would equate to an increase of about 1,100 
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acres of surface area occupied by Shasta Lake when the lake is full. CP1 
includes measures to increase water supply reliability while contributing to 
increased survival of anadromous fish. Shasta Dam operational guidelines 
would continue essentially unchanged, except during dry years and critical 
years, when 70,000 acre-feet and 35,000 acre-feet, respectively, of the increased 
storage capacity in Shasta Reservoir would be reserved to specifically focus on 
increasing municipal and industrial (M&I) deliveries. 

Impact WASR-1 (CP1): Effect on McCloud River’s Eligibility for Listing 
as a Federal Wild and Scenic River   Under CP1, the increased gross pool of 
Shasta Lake would expand the current transition reach up to the 1,078-foot 
elevation, resulting in adverse effects on the characteristics of approximately 
1,470 feet of Segment 4. The rest of the McCloud River would remain eligible 
for designation as a Federal wild and scenic river. This impact would be 
significant. 

Under CP1, approximately 1,470 feet, or 11 percent, of Segment 4 would be 
periodically inundated. This increase in the transition reach to a maximum 
elevation of 1,078 feet msl would equate to a 16 percent increase over the 
current transition reach. The length of time during the year when the transition 
reach is inundated and the maximum elevation of the inundation area would 
vary by the type of water year (wet, above normal, below normal, average, dry, 
or critical). 

Within the expanded transition reach, flow conditions and fisheries would 
periodically be affected, with the timing and duration of the effects similar to 
those that occur in the current transition reach. Over time, the expansion of the 
bathtub ring would affect water quality, geology, and visual quality/scenery in 
the affected portion of Segment 4. Erosion of soils along the river could expose 
buried cultural resources, and periodic inundation could permanently alter 
cultural resource values and features in the transition reach important to Native 
Americans. These effects could reduce the total length of the lower McCloud 
River that is eligible for wild and scenic river designation by about 1,470 feet 
(approximately 1.2 percent of the total length of the lower river). 

Free-Flowing Conditions   Under CP1, the currently free-flowing section of the 
lower McCloud River would be reduced by about 1,470 feet or about 1.2 
percent. The flow characteristics of the affected portion of Segment 4 would 
periodically be modified, resulting in slower moving waters and a wider river 
channel. When inundated, the affected portion would retain some current, but 
flow velocities would decrease with distance downstream. This modification 
would not meet the definition of a free-flowing river under the Federal WSRA. 

Because free-flowing conditions are a fundamental requirement for wild and 
scenic river eligibility, the 1,470-foot reach of Segment 4 that would be affected 
by CP1 would become ineligible for listing under the Federal WSRA. 
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Water Quality   As Shasta Lake’s water levels rise, vegetation and soils along 
the banks of the affected portion of Segment 4 would become inundated. Most 
or all of the vegetation that is inundated would eventually die and be washed or 
fall into the river, bringing with it sediment and other materials that could affect 
water quality. Soils in the affected portion of Segment 4 would erode as water 
levels rise and fall, causing an increase in turbidity. These effects would likely 
be most noticeable during the initial inundation periods, since the river corridor 
is likely to eventually stabilize as the soil is eroded to bedrock. 

Within the approximately 1,470-foot reach of Segment 4 that would be affected 
under CP1, water temperatures would fluctuate relative to temperatures 
immediately upstream. Similar to flow, these changes would vary by water year 
type. Increased turbidity and warmer water temperatures would be most 
noticeable along the affected portion of Segment 4 because this area has not 
been previously exposed to periodic inundations. 

Adverse effects on water quality would be associated with the periodic 
fluctuations in the water levels of Shasta Lake. Because water quality is a 
fundamental requirement for wild and scenic river eligibility, the 1,470-foot 
reach of Segment 4 that would be affected by CP1 would become ineligible for 
listing under the Federal WSRA. 

Outstandingly Remarkable Values   As described above under Affected 
Environment, the ORVs that make Segment 4 of the McCloud River eligible for 
listing as a wild and scenic river are cultural/historical resources, fisheries, 
geology, and visual quality/scenery. 

 Cultural/Historical Resources   Under CP1, erosion of rock outcrops and 
expansion of the bathtub ring in an approximately 1,470-foot reach of Segment 
4 could expose buried or previously undiscovered prehistoric cultural resources 
associated with Wintu occupation of the area and historic recreational uses of 
the area. As this reach becomes inundated, any exposed resources would be 
susceptible to the effects of water, which could damage or otherwise alter their 
values, affecting their eligibility for listing on the National Register of Historic 
Places and reducing their importance for providing information on past use 
within the corridor. As the water recedes, exposed resources would be 
susceptible to wind and rain and could be visible, potentially exposing them to 
theft or vandalism. These adverse effects would be localized along the corridor 
of the affected portion of Segment 4 and would likely only affect a small 
portion of the cultural resources that may be associated with the lower McCloud 
River basin. 

The historic structures associated with the Bollibokka Club occur outside of the 
area that would be affected by the expanded transition reach and would not be 
affected. However, unrecorded resources associated with the Wintu village 
locations may occur within the corridor along the river and could be subjected 
to periodic inundation, deposition, and scour within the upper portions of the 
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expanded transition reach. Portions of three other recorded sites could also be 
subject to similar impacts within the expanded transition reach, which could 
result in damage to resources within the sites. Although these sites may provide 
information on the area’s history or prehistory, none of these sites has been 
evaluated for listing on the National Register of Historic Places. 

Sacred sites important to Native Americans have not been specifically 
identified, and access to lands adjacent to the reach that would be periodically 
inundated under CP1 is limited because all of these lands are privately owned. 

The cultural resources located along the 1,470-foot reach of Segment 4 that 
would be affected under CP1 would be subject to the effects of periodic 
inundation. 

 Fisheries   Aquatic habitat in the 1,470-foot extension of the transition 
reach would be affected during periodic inundations, resulting in potential 
adverse effects on the fish that occur in the river. Potential adverse effects on 
fish could include a reduction in spawning habitat for trout in the expanded 
transition reach and an increase in the range of warmwater fish in the lower 
McCloud River. Fishing opportunities would not be affected more than they are 
now with the periodic fluctuations in river levels. 

Under CP1, the transition reach would be extended by about 1,470 feet to the 
1,078-foot elevation, resulting in a larger inundation area when Shasta Lake 
water levels are the highest. Aquatic habitat in the affected portion of Segment 4 
consists primarily of flatwater habitat (52 percent glide, 19 percent mid-channel 
pool, and 13 percent run), with pocket water (11 percent) and a small, low-
gradient riffle (5 percent) in the lower portion of the segment. With the periodic 
inundations, sediment deposition could cause flatwater habitat to convert to 
riffle habitat, resulting in a reduction in flatwater habitat of less than 3 percent 
of the total lower McCloud River’s flatwater habitat. During the inundation 
period, riffle and pool habitat (approximately 1.2 percent of the total lower 
McCloud River) would be converted to flatwater habitat. Also, riparian 
vegetation along the newly inundated banks of the affected portion of Segment 
4 would be expected to die, which could affect water temperatures and reduce 
cover for fish in this reach. The extent of these effects would depend on the 
frequency, duration, and surface elevation of the inundation, which would vary 
depending on the type of water year and water levels of Shasta Lake. 

The migration of fish, especially trout, between the lower McCloud River and 
Shasta Lake is an important attribute of the unique trout fishery. Many of the 
rainbow and brown trout that occupy the lower McCloud River spend part of 
their lives rearing in Shasta Lake, feeding on the abundant prey in the lake and 
attaining large sizes that would not be possible if they reared only in the river. 
Upon returning to the river to spawn, these lake-reared fish provide the trophy-
sized trout, particularly brown trout, for which the lower McCloud River is 
renowned (Rode and Dean 2004). Based on a survey that extended up to Tuna 
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Falls (North State Resources, Inc. 2008), the reach of Segment 4 that would 
periodically be inundated does not contain any barriers or impediments to fish 
movement or migration, and CP1 would not create any. Consequently, trout 
migration through the transition reach to upstream spawning areas would not be 
impaired. 

Conversely, warmwater fish movement between the lake and river is not likely 
to be facilitated by the expanded transition reach. Warmwater fish from Shasta 
Lake, such as spotted bass, have been observed throughout the lower McCloud 
River, at least up to the confluence with Tuna Creek (North State Resources, 
Inc. 2008). Nonnative warmwater species inhabiting Shasta Lake (e.g., 
smallmouth bass and spotted bass) are known to exploit riverine and transitional 
habitats and are effective predators of juvenile trout. No barriers have been 
observed in the transition reach that could prevent warmwater fish from moving 
upstream, and no barriers would be created by the expansion of the transition 
reach. Warmwater fish would continue to be able to move between the lake, the 
transition reach, and lower McCloud River (Segment 4). 

Aquatic habitat changes could affect how fluvial resident trout use habitat 
within the affected portion of Segment 4. General effects may range from 
temporary displacement of trout to upstream habitats at high water levels to 
degraded riverine habitat suitability within the transition reach. 

Suitable spawning habitat for rainbow and brown trout in the expanded 
transition reach is limited because of the few pools and riffles available during 
the spring and fall when these species spawn. Based on the USFS habitat data 
and more recent reconnaissance surveys, the amount of spawning gravels in the 
expanded transition reach represents only a small percentage of the suitable 
spawning habitat in the lower McCloud River. However, any effect on 
spawning habitat would be considered adverse. 

 Geology   During periods of maximum inundation in the 1,470-foot 
portion of Segment 4 that would be affected under CP1, some rock outcrops 
may become inundated and could erode, but the overall geologic value of the 
McCloud Limestone features would not be adversely affected. 

 Visual Quality/Scenery   The visual quality of the affected portion of 
Segment 4 would decrease as the vegetation along the banks becomes inundated 
and eventually dies, the bathtub ring expands, and evidence of flow is reduced. 
These conditions would be similar to those in the current transition reach. The 
affected portion of Segment 4 would no longer have the qualities that 
contributed to its classification by the USFS as “scenic.” 

CP1 would result in making approximately 1,470 feet of the lower McCloud 
River ineligible for listing as wild and scenic. This impact would be significant. 
Mitigation for this impact is not currently available. If authorized, additional 
studies will be conducted by Reclamation to determine if feasible mitigation 



Chapter 25 
Wild and Scenic River Considerations for McCloud River 

25-31  Final – December 2014 

measures could be developed. Since no mitigation is currently available, this 
impact would be significant and unavoidable. 

Impact WASR-2 (CP1): Conflict with Shasta-Trinity National Forest Land 
and Resource Management Plan   The inundation of approximately 1,470 feet 
of Segment 4 would not conflict with the provisions in the STNF LRMP to 
protect the ORVs that make the McCloud River eligible for listing under the 
Federal WSRA. Although raising Shasta Dam would result in inundation of part 
of Segment 4, the McCloud River and the adjoining lands in this part of the 
segment are not National Forest System lands and therefore not subject to the 
LRMP. Management of the river’s ORVs under the STNF LRMP and the 
CRMP would not be affected. No land use changes would occur along the river, 
and the USFS and signatories to the CRMP would be able to continue 
implementing provisions of their plans that apply to the river. Because the 
LRMP does not apply to the private lands in Segment 4, there would be no 
impact and no mitigation is required. 

Impact WASR-3 (CP1): Effects to McCloud River Wild Trout Fishery, as 
Identified in the California Public Resources Code, Section 5093.542   The 
State PRC includes provisions that protect the wild trout fishery of the lower 
McCloud River. Under CP1, this equates to about 1,470 feet of the river that 
would be modified and function as an additional portion of the existing 
transition reach. This reach of the river provides limiting spawning habitat for 
wild trout (NSR 2009) and during runoff conditions is subject to sedimentation 
and erosion of the bed and banks similar to upstream reaches.  Public access to 
utilize the fishery offered in this reach is limited to the area below the high-
water mark (State Lands) and lands managed by the STNF similar to the other 
portions of Segment 10 upstream of the McCloud River Bridge. Implementation 
of proposed modifications to Shasta Dam and Shasta Lake could affect the wild 
trout fishery (access and ecology) of the lower McCloud River identified in the 
State PRC. This impact would be potentially significant. 

The proposed modifications to Shasta Dam and Shasta Lake would result in 
periodic fluctuations in water levels within the expanded transition reach, 
permanently affecting about 1.2 percent of the lower McCloud River and its 
associated fishery habitat. Under CP1, the transition reach would be extended 
by about 1,470 feet, a 16 percent increase over the current transition reach; this 
entire area would be inundated only during peak water levels in the spring of 
wet years. The primary impact of the expansion of the transition reach would be 
conversion of aquatic habitat in a manner similar to that described under Impact 
WASR-1 and Impact WASR-2 and comparable to the habitat conversion that 
can be observed in the current transition reach downstream. While the overall 
impacts to the fishery (populations and habitat) are small in the context of the 
entire lower McCloud River. This impact would be potentially significant. 
Mitigation for this impact is proposed in Section 25.4.4. 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

25-32  Final – December 2014 

Impact WASR-4 (CP1): Effects to McCloud River Free-Flowing 
Conditions, as Identified in the California Public Resources Code, Section 
5093.542   The State PRC includes provisions that protect the free-flowing 
conditions of the McCloud River, including the conditions in the transition 
reach upstream of the McCloud River Bridge. Implementation of proposed 
modifications to Shasta Dam and Shasta Lake could affect the free-flowing 
conditions of the McCloud River, as identified in the State PRC. This impact 
would be significant. 

The proposed modifications to Shasta Dam and Shasta Lake would result in 
periodic fluctuations in water levels within the expanded transition reach, 
permanently affecting about 1.2 percent of the lower McCloud River. Under 
CP1, the transition reach would be extended by about 1,470 feet, a 16 percent 
increase over the current transition reach; this entire area would be inundated 
only during peak water levels in the spring of wet years. The free-flowing 
conditions of the river would not be adversely affected beyond the upstream 
extension of the transition reach. The primary impact of the expansion of the 
transition reach would be modifications to the free-flowing character in a 
manner similar to that described under Impact WASR-1 and Impact WASR-2. 
While the overall impacts to the free-flowing conditions that would occur 
within this transition reach are small in the context of the lower McCloud River 
(1.2 percent), this impact would be significant and unavoidable. Mitigation for 
this impact is proposed in Section 25.4.4. If authorized, additional studies will 
be conducted by Reclamation to refine this mitigation measure.  Although 
mitigation has been identified, this impact would be significant and 
unavoidable. 

CP2 – 12.5-Foot Dam Raise, Anadromous Fish Survival and Water Supply 
Reliability 
CP2 would involve a 12.5-foot raise of Shasta Dam, which would increase the 
lake’s gross pool by 14.5 feet and enlarge the total storage space in the lake by 
443,000 acre-feet. This increase would equate to an increase of about 1,850 
acres of surface area when the lake is full. CP2 also includes measures to 
increase water supply reliability while contributing to increased survival of 
anadromous fish. Shasta Dam operational guidelines would continue essentially 
unchanged, except during dry years and critical years, when 120,000 acre-feet 
and 60,000 acre-feet, respectively, of the increased storage capacity in Shasta 
Reservoir would be reserved to specifically focus on increasing M&I deliveries. 
CP2 would help reduce future water shortages through increasing drought year 
and average year water supply reliability for agricultural and M&I deliveries. In 
addition, the increased depth and volume of the cold-water pool in Shasta 
Reservoir would contribute to improving seasonal water temperatures for 
anadromous fish in the upper Sacramento River. 

Impact WASR-1 (CP2): Effect on McCloud River’s Eligibility for Listing 
as a Federal Wild and Scenic River   Impact WASR-1 (CP2) would be similar 
to Impact WASR-1 but would affect 1,270 feet more of Segment 4 than CP1. 
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Implementation of CP2 would reduce the total length of the McCloud River that 
is eligible for wild and scenic river designation by about 2,740 feet 
(approximately 2.3 percent of the total length of the lower river). The rest of the 
lower McCloud River would remain eligible for listing. 

Under CP2, approximately 2,740 feet, or 21 percent, of Segment 4 would be 
periodically inundated. The transition reach would increase to a maximum 
elevation of 1,084 feet msl, which would extend it by about 2,740 feet (a 30 
percent increase over the current transition reach), inundating a larger portion of 
the lower McCloud River within the study area and Segment 4. The inundated 
area would increase to approximately 51 total acres (an increase of 18 acres 
over existing conditions and 9 acres more than CP1 conditions), with a 
maximum width of approximately 530 feet (an increase of 60 feet over existing 
conditions) and a total length of approximately 11,740 linear feet (2.22 miles). 
The extension of the transition reach by approximately 2,740 feet would affect 
approximately 21 percent of Segment 4. Additional impacts under CP2 
compared with CP1 would be minimal and would be limited to the additional 
440-foot extension of the transition reach and about 15 additional feet on both 
sides of the river. 

During a wet year, the maximum average water surface elevation of Shasta 
Lake would be 1,080 feet msl, with a peak elevation of 1,084 feet msl during 
May. This is an increase of 15 feet above the existing maximum average. 
During an average water year, the maximum average water surface elevation 
would increase to 1,051 feet msl, an increase of 11 feet above existing 
conditions. During dry and critical water years, the change would be on the 
order of 5 to 9 feet in elevation. 

The increased gross pool of Shasta Lake would expand the current transition 
reach up to the 1,084-foot elevation, a 30 percent increase. Flow conditions and 
fisheries in the 2,740-foot reach of Segment 4 would periodically be affected, 
with the timing and duration of the effects similar to those in the current 
transition reach. Over time, the expansion of the bathtub ring would adversely 
affect water quality, geology, and visual quality/scenery. Erosion of soils along 
the river could expose buried cultural resources, and periodic inundation could 
permanently alter cultural resource values and features in the transition reach 
important to Native Americans. 

Free-Flowing Conditions   As discussed under Impact WASR-1 (CP1), the flow 
characteristics of the extended transition reach under CP2 would be periodically 
modified, resulting in slower moving waters and a wider river channel. This 
modification would not meet the definition of a free-flowing river under the 
Federal WSRA. The width of the transition reach would be increased by 
approximately 30 feet on both sides of the river. Flow conditions and the river’s 
free-flowing nature upstream from the expanded transition reach would remain 
similar to current conditions. 
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Because free-flowing conditions are a fundamental requirement for wild and 
scenic river eligibility, the 2,740-foot reach of Segment 4 that would be affected 
by CP2 would become ineligible for listing under the Federal WSRA. 

Water Quality   Under CP2, increased turbidity and warmer water temperatures 
would be most noticeable along the expanded 2,740 feet of the transition reach 
and in the 30-foot corridor on either side of the transition reach because these 
areas have not been previously exposed to periodic inundations. As discussed 
under Impact WASR-1 (CP1), effects on water quality would be associated with 
the periodic increases in water levels of Shasta Lake. 

Because water quality is a fundamental requirement for wild and scenic river 
eligibility, the 2,740-foot reach of Segment 4 that would be affected by CP2 
would become ineligible for listing under the Federal WSRA. 

Outstandingly Remarkable Values   As described above under Affected 
Environment, the ORVs that make Segment 4 of the McCloud River eligible for 
listing as a wild and scenic river are cultural/historical resources, fisheries, 
geology, and visual quality/scenery. 

 Cultural/Historical Resources   Impacts would be the same as discussed 
under Impact WASR-1 (CP1); however, a slightly larger portion of the three 
recorded sites and possible resources associated with the known Wintu villages 
would be inundated. 

The cultural resources located along the 2,740-foot reach of Segment 4 that 
would be affected under CP2 would be subject to the effects of periodic 
inundation. 

 Fisheries   Aquatic habitat in the affected 2,740-foot segment consists of 
pocket water and a lateral scour pool. The potential conversion of flatwater 
habitat to riffle habitat in the 2,740-foot segment would be similar to but greater 
than under WASR-1 (CP1), and overall impacts to aquatic habitat and fish 
would be similar to those discussed under Impact WASR-1 (CP1). 

 Geology   Impacts would be the same as discussed under Impact WASR-1 
(CP1); the geologic values of the lower McCloud River would not be adversely 
affected. 

 Visual Quality/Scenery   Impacts would be the same as discussed under 
Impact WASR-1 (CP1). The affected portion of Segment 4 would no longer 
have the qualities that contributed to its classification by the USFS as “scenic.” 
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CP2 would result in making approximately 2,740 feet of the lower McCloud 
River ineligible for listing as wild and scenic. This impact would be significant. 
Mitigation for this impact is not currently available. If authorized, additional 
studies will be conducted by Reclamation to determine if feasible mitigation 
measures could be developed. Since no mitigation is currently available, this 
impact would be significant and unavoidable. 

Impact WASR-2 (CP2): Conflict with Shasta-Trinity National Forest Land 
and Resource Management Plan   The inundation of approximately 2,740 feet 
of Segment 4 would not conflict with the provisions in the STNF LRMP to 
protect the ORVs that make the McCloud River eligible for listing under the 
Federal WSRA. There would be no impact, and no mitigation is required. 

Impact WASR-3 (CP2): Effects to McCloud River Wild Trout Fishery, as 
Identified in the California Public Resources Code, Section 5093.542   The 
impact would be similar to WASR-3 (CP1) but the magnitude of the impact 
would be greater under CP2 because of the longer transition reach. Under CP2, 
the proposed modifications to Shasta Dam and Shasta Lake would result in 
temporary and periodic fluctuations in water levels within the expanded 
transition reach, affecting about 2.3 percent of the lower McCloud River. Under 
CP2, the reach affected by Shasta Lake water levels would be extended by 
about 2,740 feet, a 30 percent increase over the current transition reach; this 
entire area would be inundated only during peak water levels in the spring of 
wet years. An impact of the expansion of the transition reach would be 
conversion of aquatic habitat in a manner similar to the habitat conversion that 
can be observed in the current transition reach downstream. While the overall 
impacts to the wild trout fishery, including public access and management 
opportunities in conjunction with fish habitat and populations, are small in the 
context of the entire lower McCloud River, this impact would be potentially 
significant. Mitigation for this impact is proposed in Section 25.4.4. 

Impact WASR-4 (CP2): Effects to McCloud River Free-Flowing 
Conditions, as Identified in the California Public Resources Code, Section 
5093.542   The impact would be similar to WASR-4 (CP1) but the magnitude of 
the impact would be greater under CP2 because of the longer transition reach. 
Under CP2, the proposed modifications to Shasta Dam and Shasta Lake would 
result in temporary and periodic fluctuations in water levels within the 
expanded transition reach, affecting about 2.3 percent of the lower McCloud 
River. Under CP2, the reach affected by Shasta Lake water levels would be 
extended by about 2,740 feet, a 30 percent increase over the current transition 
reach; this entire area would be inundated only during peak water levels in the 
spring of wet years. The free-flowing conditions of the lower McCloud River 
would not be adversely affected beyond the upstream extension of the transition 
reach. While the overall impacts to the free-flowing conditions that would occur 
within this transition reach are small in the context of the lower McCloud River 
(2.3 percent), the impacts would be significant. Mitigation for this impact is 
proposed in Section 25.4.4. If authorized, additional studies will be conducted 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

25-36  Final – December 2014 

by Reclamation to refine this mitigation measure.  Although mitigation has been 
identified, this impact would be significant and unavoidable. 

CP3, CP4, CP4A, and CP5 – 18.5-Foot Dam Raise, with Variations 
CP3, CP4, CP4A, and CP5 would involve an 18.5-foot raise of Shasta Dam, 
which would increase the lake’s gross pool by 20.5 feet and enlarge the total 
storage space in the lake by 634,000 acre-feet. This increase would equate to an 
increase of about 2,500 acres of surface area when the lake is full. CP3 focuses 
on increasing agricultural water supply reliability and increasing anadromous 
fish survival CP4, CP4A, and CP5 increase water supply reliability and include 
enhancements in the upper Sacramento River for anadromous fish survival 
including gravel augmentation and the restoration of riparian, floodplain, and 
side channel habitat. 

CP3 would increase the ability of Shasta Dam to make cold-water releases and 
regulate water temperatures for fish in the upper Sacramento River, primarily in 
dry and critical water years. CP3 would help reduce estimated future water 
shortages by increasing the reliability of dry and critical year water supplies for 
agricultural deliveries by at least 63,000 acre-feet per year and average annual 
deliveries by about 62,000 acre-feet per year. Under CP3, operations for water 
supply, hydropower, and environmental and other regulatory requirements 
would be similar to existing operations, with the additional storage retained for 
water supply reliability and to expand the cold-water pool for downstream 
anadromous fisheries. 

CP4 would be used to improve the ability to meet temperature objectives and 
habitat requirements for anadromous fish during drought years and increase 
water supply reliability. Of the increased reservoir storage space under CP4, 
about 378,000 acre-feet would be dedicated to increasing the supply of cold 
water for anadromous fish survival purposes. For CP4, operations for the 
remaining portion of increased storage (approximately 256,000 acre-feet) would 
be the same as in CP1, with 70,000 acre-feet and 35,000 acre-feet reserved to 
specifically focus on increasing M&I deliveries during dry and critical years, 
respectively. CP4 includes augmenting spawning gravel and restoring riparian, 
floodplain, and side channel habitat in the upper Sacramento River. 

CP4A reserves a portion of the increased storage in Shasta Lake for maintaining 
cold-water volume or augmenting flows in the Sacramento River as part of an 
adaptive management plan for anadromous fish survival. Of the increased 
reservoir storage space under CP4A, about 191,000 acre-feet would be 
dedicated to increasing the supply of cold water for anadromous fish survival 
purposes. For CP4A, operations for the remaining portion of increased storage 
(approximately 443,000 acre-feet) would be the same as in CP2, with 120,000 
acre-feet reserved in dry years and 60,000 acre-feet reserved in critical years for 
M&I deliveries. CP4A includes augmenting spawning gravel and restoring 
riparian, floodplain, and side channel habitat in the upper Sacramento River. 
CP5 would help reduce future water shortages through increasing drought year 
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and average year water supply reliability for agricultural and M&I deliveries. 
Shasta Dam operational guidelines would continue essentially unchanged, 
except during dry years and critical years, when 150,000 acre-feet and 75,000 
acre-feet, respectively, of the increased storage capacity in Shasta Reservoir 
would be reserved to specifically focus on increasing M&I deliveries. CP5 also 
includes constructing additional fish habitat in and along the shoreline of Shasta 
Lake and along the lower reaches of its tributaries; augmenting spawning gravel 
and restoring riparian, floodplain, and side channel habitat in the upper 
Sacramento River; and increasing recreation opportunities at Shasta Lake. 

Impacts associated with CP3, CP4, CP4A, and CP5 would be very similar to 
those described for CP1 and CP2, but the increased water levels of Shasta Lake 
would affect a longer reach of the lower McCloud River. Because of their 
similarities, and in an effort to reduce redundancy, only the differences between 
the plans are described below. 

Impact WASR-1 (CP3, CP4, CP4A, and CP5): Effect on McCloud River’s 
Eligibility for Listing as a Federal Wild and Scenic River   Implementation 
of CP3, CP4, CP4A, and CP5 would reduce the total length of the McCloud 
River that is eligible for wild and scenic river designation by about 3,550 feet 
(less than 3 percent of the total length of the lower river). The rest of the lower 
McCloud River would remain eligible for listing. 

Under CP3, CP4, CP4A, and CP5, the extent of the transition reach would 
increase to a maximum elevation of 1,090 feet msl, which would extend the 
current transition reach by about 3,550 feet (a 39 percent increase over the 
current transition reach), inundating a larger portion of the lower McCloud 
River within the study area and Segment 4. The inundated area would increase 
to approximately 60 total acres (an increase of 27 acres over existing conditions, 
and 9 acres more than CP2 conditions), with a maximum width of 
approximately 610 feet (an increase of 140 feet over existing conditions) and a 
total length of approximately 12,550 linear feet (2.38 miles). The extension of 
the transition reach by approximately 3,550 feet would affect approximately 26 
percent of Segment 4. Additional impacts under CP3, CP4, CP4A, and CP5 
compared with CP1 and CP2 would be minimal and would be limited to the 
additional 810-foot extension of the transition reach and about 20 additional feet 
on either side of the river. 

During a wet year, the maximum average water surface elevation of Shasta 
Lake would be 1,086 feet msl, with a peak elevation of 1,090 feet msl during 
May. This is an increase of 21 feet above the existing maximum average. 
During an average water year, the maximum average water surface elevation 
would increase to 1,054 feet msl, an increase of 14 feet above existing 
conditions. During dry and critical water years, the change would be on the 
order of 6 to 13 feet in elevation. 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

25-38  Final – December 2014 

The increased gross pool of Shasta Lake would expand the current transition 
reach by approximately 3,550 feet (810 feet beyond CP2’s effects) up to the 
1,090-foot elevation, resulting in a 39 percent increase in the transition reach. 
Within the expanded transition reach, flow conditions and fisheries would 
periodically be affected, with the timing and duration of the effects similar to 
those in the current transition reach. Over time, the expansion of the bathtub 
ring would affect water quality, geology, and visual quality/scenery. Erosion of 
soils along the river could expose buried cultural resources, and periodic 
inundation could permanently alter cultural resource values and features in the 
transition reach important to Native Americans. 

Free-Flowing Conditions   As discussed under Impact WASR-1 (CP1), the flow 
characteristics of the extended transition reach under CP3, CP4, CP4A, and CP5 
would be temporarily modified, resulting in slower moving waters and a wider 
river channel. This modification would not meet the definition of a free-flowing 
river under the Federal WSRA. The width of the transition reach would be 
increased by approximately 70 feet on either side of the river. Flow conditions 
and the river’s free-flowing nature upstream from the expanded transition reach 
would remain similar to current conditions. 

Because free-flowing conditions are a fundamental requirement for wild and 
scenic river eligibility, the 3,550-foot reach of Segment 4 that would be affected 
by CP3, CP4, CP4A, and CP5 would become ineligible for listing under the 
Federal WSRA. 

Water Quality   Under CP3, CP4, CP4A, and CP5, increased turbidity and 
warmer water temperatures would be most noticeable along the expanded 
3,550-foot reach of the transition reach and in the 70-foot corridor on either side 
of the transition reach because these areas have not been previously exposed to 
periodic inundations. Under these plans, the wider affected river corridor could 
result in greater temporary effects on water quality because more vegetation 
would be temporarily inundated and more soils would be exposed. As discussed 
under Impact WASR-1 (CP1), effects on water quality would be associated with 
the periodic increases in water levels of Shasta Lake. 

Because water quality is a fundamental requirement for wild and scenic river 
eligibility, the 3,550-foot reach of Segment 4 that would be affected by CP3, 
CP4, CP4A, and CP5 would become ineligible for listing under the Federal 
WSRA. 

Outstandingly Remarkable Values   As described above under Affected 
Environment, the ORVs that make Segment 4 of the McCloud River eligible for 
listing as a wild and scenic river are cultural/historical resources, fisheries, 
geology, and visual quality/scenery. 

 Cultural/Historical Resources   Impacts would be similar to those 
discussed under Impact WASR-1 (CP1). Under CP3, CP4, CP4A, and CP5, the 
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wider affected river corridor could result in greater effects on cultural resources 
because of the wider inundated area and increased erosion. Larger portions of 
the three recorded sites and known Wintu villages would become inundated. 

The cultural resources located along the 3,550-foot reach of Segment 4 that 
would be affected under CP3, CP4, CP4A, and CP5 would be subject to the 
effects of periodic inundation. 

 Fisheries   Aquatic habitat in the additional 810-foot segment under CP3, 
CP4, CP4A, and CP5 consists of a mid-channel pool and a lateral scour pool. 
The potential conversion of flatwater habitat to riffle habitat in the 3,550-foot 
reach of Segment 4 that would be affected under these plans would be similar to 
but greater than under WASR-1 (CP1), and overall impacts to aquatic habitat 
and fish would be similar to those discussed under Impact WASR-1 (CP1). 

 Geology   Impacts would be the same as discussed under Impact WASR-1 
(CP1), except additional rock outcrops could become inundated because of the 
wider affected corridor. 

 Visual Quality/Scenery   Impacts would be similar to those discussed 
under Impact WASR-1 (CP1). Under these plans, the wider affected river 
corridor could result in greater effects on the visual setting because of the wider 
inundated area and increased impacts on vegetation. The water line would also 
be visible at a higher elevation and could be more noticeable. The affected 
portion of Segment 4 would no longer have the qualities that contributed to its 
classification by the USFS as “scenic.” 

CP3, CP4, CP4A, and CP5 would result in making approximately 3,550 feet of 
the lower McCloud River ineligible for listing as wild and scenic. This impact 
would be significant. Mitigation for this impact is not currently available. If 
authorized, additional studies will be conducted by Reclamation to determine if 
feasible mitigation measures could be developed. Since no mitigation is 
currently available, this impact would be significant and unavoidable. 

Impact WASR-2 (CP3, CP4, CP4A, and CP5): Conflict with Shasta-Trinity 
National Forest Land and Resource Management Plan   The inundation of 
approximately 3,550 feet of Segment 4 would not conflict with the provisions in 
the STNF LRMP to protect the ORVs that make the McCloud River eligible for 
listing under the Federal WSRA. There would be no impact, and no mitigation 
is required. 

Impact WASR-3 (CP3, CP4, CP4A, and CP5): Effects to McCloud River 
Wild Trout Fishery, as Identified in the California Public Resources Code, 
Section 5093.542   The impact would be similar to WASR-3 (CP1), but the 
magnitude of the impact would be greater under CP3, CP4, CP4A, and CP5 
because of the longer transition reach. Under CP3, CP4, CP4A, and CP5, the 
proposed modifications to Shasta Dam and Shasta Lake would result in 
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temporary and periodic fluctuations in water levels within the expanded 
transition reach, affecting about 3 percent of the lower McCloud River. Under 
CP3, CP4, CP4A, and CP5, the reach affected by Shasta Lake water levels 
would be extended by about 3,550 feet, a 39 percent increase over the current 
transition reach; this entire area would be inundated only during peak water 
levels in the spring of wet years. The primary impact of the expansion of the 
transition reach would be conversion of aquatic habitat in a manner similar to 
the habitat conversion that can be observed in the current transition reach 
downstream. While the overall impacts to the wild trout fishery including public 
access and management opportunities in conjunction with fish habitat and 
populations are small in the context of the entire lower McCloud River, this 
impact would be potentially significant. Mitigation for this impact is proposed 
in Section 25.4.4. 

Impact WASR-4 (CP3, CP4, CP4A, and CP5): Effects to McCloud River 
Free-Flowing Conditions, as Identified in the California Public Resources 
Code, Section 5093.542   The impact would be similar to WASR-4 (CP1), but 
the magnitude of the impact would be greater under CP3, CP4, CP4A, and CP5 
because of the longer transition reach. Under CP3, CP4, CP4A, and CP5, the 
proposed modifications to Shasta Dam and Shasta Lake would result in 
temporary and periodic fluctuations in water levels within the expanded 
transition reach, affecting about 3 percent of the lower McCloud River. Under 
CP3, CP4, CP4A, and CP5, the reach affected by Shasta Lake water levels 
would be extended by about 3,550 feet, a 39 percent increase over the current 
transition reach; this entire area would be inundated only during peak water 
levels in the spring of wet years. The free-flowing conditions of the river would 
not be adversely affected beyond the upstream extension of the transition reach. 
The primary impact of the expansion of the transition reach would be 
conversion of aquatic habitat in a manner similar to the habitat conversion that 
can be observed in the current transition reach downstream. While the overall 
impacts to the free flowing conditions that would occur within this transition 
reach are small in the context of the lower McCloud River (3 percent), the 
impacts would conflict with the State PRC. This impact would be significant. 
Mitigation for this impact is proposed in Section 25.4.4. If authorized, 
additional studies will be conducted by Reclamation to refine this mitigation 
measure. Although mitigation has been identified, this impact would be 
significant and unavoidable. 

25.4.4 Mitigation Measures 
Table 25-2 presents a summary of mitigation measures for wild and scenic 
rivers. 

The mitigation measures described in the following section were developed 
partly in response to comments on the DEIS. While these measures are 
considered to be potentially feasible and effective in their ability to reduce 
impacts, this EIS acknowledges that there is uncertainty with respect to 
reducing impacts to less-than-significant levels. 
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Table 25-2. Summary of Mitigation Measures for Wild and Scenic Rivers 

Impact  No-Action 
Alternative CP1 CP2 CP3 CP4/ 

CP4A 
CP5 

Impact WASR-1: LOS before Mitigation NI S S S S S 
McCloud River’s No feasible mitigation available to reduce Eligibility for Listing Mitigation Measure None required. impact at this point in the planning process. as a Federal Wild 
and Scenic River LOS after Mitigation NI SU SU SU SU SU 
Impact WASR-2: LOS before Mitigation NI NI NI NI NI NI 
Conflict with Shasta- Mitigation Measure None required. None required. Trinity National 
Forest, Land and 
Resource LOS after Mitigation NI NI NI NI NI NI 
Management Plan 

Impact WASR-3: LOS before Mitigation NI PS PS PS PS PS 
Effects to McCloud WASR-3 (CP1-CP5): Develop and River Wild Trout Implement a Comprehensive Multi-scale Fishery, as Identified Mitigation Measure None required. Fishery Protection, Restoration and in the California Improvement Program for the Lower Public Resources McCloud River Watershed. Code, Section 
5093.542 LOS after Mitigation NI PS PS PS PS PS 

Impact WASR-4: LOS before Mitigation NI S S S S S 
Effects to McCloud Mitigation Measure WASR-4 (CP1-CP5): River Free-Flowing Implement Protection, Restoration, and Conditions, as Mitigation Measure None required. Improvement Measures to Benefit Identified in the Hydrologic Functions Within the Lower California Public McCloud River Watershed Resources Code, 
Section 5093.542 LOS after Mitigation NI SU SU SU SU SU 

 

Key: 
CP = Comprehensive Plan 
LOS = level of significance 
NI = no impact 

PS = potentially significant 
S = significant 
SU = significant and unavoidable 

No-Action Alternative 
Under the No-Action Alternative, no action would be taken, including 
implementation of mitigation measures; rather, existing conditions would 
continue to change in response to natural processes and human activities. No 
mitigation measures are required for the No-Action Alternative. 

Mitigation Measure WASR-3 (CP1-CP5): Develop and Implement a 
Comprehensive Multi-scale Wild Trout Fishery Protection, Restoration 
and Improvement Program Within the Lower McCloud River Watershed   
The inundation of a portion of the lower McCloud River will affect the habitat 
available to wild trout and other aquatic organisms. The impacts are similar to, 
but more specific to the lower McCloud River watershed than those described 
under Impact Geo-2 in Chapter 4, “Geology, Geomorphology, Minerals and 
Soils”; Impact WQ-1 in Chapter 7, “Water Quality”; and Impacts Aqua-4 and 
Aqua-7 in Chapter 11, “Fisheries and Aquatic Ecosystems.” This mitigation 
measure incorporates Mitigation Measures Geo-2, WQ-1, and Aqua-4.  
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This mitigation measure also includes the commitment to identify suitable 
sections of the lower McCloud River protected under the State PRC that may be 
available for acquisition from willing sellers for purposes of protecting, 
restoring and improving the wild trout fishery. This element of the mitigation 
measures is intended to be consistent with CDFW’s wild trout policy as defined 
in the Strategic Plan for Trout Management, Appendix E, Section C (CDFG 
2003), emphasizing designation and management of the wild trout fishery 
available to the public. 

Watershed analysis and assessments prepared for the lower McCloud River 
watershed document that roads and modified fire regimes have increased 
sediment contributions to receiving waters, particularly in those watersheds that 
have been subjected to mining, forest management, and other types of large-
scale developments and disturbances (CVWRCB 2011). Reclamation will apply 
this element of this mitigation measure to protect, restore, and improve the wild 
trout fishery in the lower McCloud River watershed. 

The STNF, through the efforts of the interagency mitigation working group 
described in Chapter 2, “Action Alternatives,” identified that acquisition of 
lands along the lower McCloud River is a priority and is consistent with the 
LRMP to meet a number of resource goals and objectives (e.g., cultural 
resources, recreation, biological resources). Under Impacts WASR-3 and 
WASR-4, the wild trout fishery and free-flowing conditions in the main stem 
lower McCloud River that would be affected in the protected reach would be at 
most 3,550 feet.  This element of Mitigation Measure WASR-3 would include 
acquisition of private lands along the river corridor commensurate with the 
selected action alternative, if authorized, and available from a willing seller. 

This mitigation measure requires that Reclamation work with the watershed 
stakeholders (e.g., CRMP members) to develop a basin plan that identifies 
deficient areas where riparian and watershed improvements can be made and 
work with landowners to improve those areas.  Reclamation will commit to 
funding the planning effort, which will be completed within 10 years after 
construction has been initiated. This plan is intended to reduce the impacts of 
inundation on the wild trout fishery in the McCloud River and its tributaries. 
This program would be performed in conjunction with the efforts of the 
interagency work group described in Mitigation Measure Geo-2. 

Although implementation of this mitigation measure will reduce the impacts 
associated with WASR-3, Reclamation acknowledges that the impact would 
remain potentially significant. 

Mitigation Measure WASR-4 (CP1-CP5): Implement Protection, 
Restoration, and Improvement Measures to Benefit Hydrologic Functions 
Within the Lower McCloud River Watershed   The inundation of a portion 
of the lower McCloud River will impede the free-flowing nature of as much as 
3,550 feet of the river, thereby affecting the hydrologic and hydraulic 
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characteristics of the affected reach. These impacts are similar to other 
inundated tributaries, but more specific to the lower McCloud River. These 
impacts are described in Chapter 4, “Geology, Geomorphology, Minerals and 
Soils” (Impact Geo-2); Chapter 7, “Water Quality” (Impact WQ-1); and 
Chapter 11, “Fisheries and Aquatic Ecosystems” (Impacts Aqua-4 and Aqua-7). 
This mitigation measure incorporates Mitigation Measures Geo-2, WQ-1, and 
Aqua-4, specifically in the context of increasing the overall hydrologic function 
of the lower McCloud River watershed in a variety of ways. Examples of the 
measures that may be implemented include the following:  

• Silviculture treatments that improve fuel conditions, reduce runoff from 
high intensity fires and enhance the functions and values of wetlands 
and riparian areas 

• Road decommissioning and drainage improvement projects that reduce 
concentrated road-related runoff and reestablish flows to tributaries to 
the lower McCloud River 

• Restoration/improvement of in-channel habitat to enhance potential for 
sustained flows from tributaries 

This measure also includes the mitigation measures described in Chapter 12, 
“Botanical Resources and Wetlands,” intended to support land acquisition and 
wetland mitigation. Five mitigation measures would be applicable to WASR-4: 
Bot-2, Bot-3, Bot-4, Bot-5 and Bot-7.  Land acquisition and wetland mitigation 
measures are intended to offer a certain level of protection from future 
development (e.g., diversions) as well as opportunities to improve the 
hydrologic function at multiple scales that could provide an overall benefit to 
the free-flowing conditions of the lower McCloud River. 

Although implementation of this mitigation measure will reduce the impacts 
associated with WASR-4, Reclamation acknowledges that the impact would 
remain significant and unavoidable. 

25.4.5 Topics Eliminated from Further Consideration 
No topics related to the eligibility of the McCloud River for listing under the 
Federal WSRA, the compatibility of the alternatives with the STNF LRMP or 
the CRMP, or their compatibility with the PRC providing protection to the 
McCloud River were eliminated from further consideration. 

25.4.6 Cumulative Effects 
Chapter 3, “Considerations for Describing the Affected Environment and 
Environmental Consequences,” gives an overview of the cumulative effects 
analysis, including significance criteria, and discusses the relationship of this 
analysis to the CALFED Programmatic Cumulative Impacts Analysis. Table 3-
1, “Present and Reasonably Foreseeable Future Actions Included in the 
Analysis of Cumulative Impacts, by Resource Area,” in Chapter 3, lists the 
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projects considered quantitatively and qualitatively within the cumulative 
impacts analysis. This cumulative impacts analysis accounts for potential 
project impacts combined with the impacts of existing facilities, conditions, 
land uses, and reasonably foreseeable actions expected to occur in the study 
area on a qualitative and quantitative level.  None of the projects listed in Table 
3-1 under Quantitative Analysis would have impacts on the McCloud River in 
the primary study area and the SLWRI would not have adverse impacts in the 
extended study area; therefore, the following analysis is based on programs and 
projects listed in Table 3-1 under Qualitative Analysis that would have potential 
effects in the primary study area as explained below. 

Significant effects were identified related to the compatibility of the project 
with the PRC, Section 5093.542. The potential effects would be of greater 
magnitude and duration with the larger dam raises (i.e., CP3 through CP5 would 
have greater potential effects than CP1 and CP2). These impacts may also be 
associated with two reasonably foreseeable future actions that could affect the 
McCloud River: the relicensing of PG&E’s McCloud-Pit Project and the pilot 
project to reintroduce anadromous salmonid populations upstream from Shasta 
Dam. FERC has issued the Final EIS for the relicensing of the McCloud-Pit 
Project. However, the relicensing process for the McCloud-Pit Project is 
ongoing, and the conditions that may be required under a new FERC license are 
uncertain. The potential effects of the relicensing on the lower McCloud River 
are therefore unknown. 

In 2012, the Bagley Fire and subsequent winter flood events resulted in 
significant changes to vegetation conditions, erosional processes, and water 
quality in the lower McCloud River watershed. The impacts of this combination 
of natural disturbances are ongoing and there is considerable uncertainty on 
how they are affecting the physical processes and biological resources of the 
lower McCloud River watershed. Subsequent management activities (e.g., road 
reconstruction, silviculture) are ongoing throughout the Bagley Fire area. 

The 2009 NMFS Biological Opinion described in Chapter 3 requires 
Reclamation to implement a pilot project that would provide passage for 
anadromous salmonids upstream from Shasta Dam. This project is listed in 
Table 3-1 as the Fish Passage Program at Shasta. This project could reintroduce 
anadromous salmonids to the lower McCloud River. At this point in the 
planning process, the details of this project are ill-defined and the potential for 
success is uncertain. Therefore, the potential effects of this future action on the 
lower McCloud River are unknown. Given the information available on these 
future actions, the potential for project-related impacts to be cumulatively 
considerable would be less than significant and could, in fact, result in benefits 
to some of the values and resources of the lower McCloud River. 
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Chapter 26  
Other Required Disclosures 

26.1 Significant Adverse Effects that Cannot be Avoided If a 
Project is Implemented 

Section 21100(b)(2)(A) of CEQA requires an EIR to include a detailed 
statement setting forth “any significant effect on the environment that cannot be 
avoided if the project is implemented.” Chapters 4 through 25 of this EIS 
analyze in detail all of the project’s potentially significant environmental 
impacts, including cumulative impacts; list feasible mitigation measures that 
could avoid, minimize, rectify, reduce or eliminate, or compensate for the 
project’s significant impacts; and specify whether these mitigation measures 
would reduce the impacts to a less-than-significant level. If no feasible 
mitigation measure is available to reduce a significant impact to a less-than-
significant level, then the impact would be a significant and unavoidable 
impact. 

After consideration of actions, operations, and features to avoid, mitigate, 
and/or compensate for adverse effects, the action alternatives would likely result 
in the following significant and unavoidable direct and indirect impacts: 

• Geology, Geomorphology, Minerals, and Soils – Loss or diminished 
availability of known mineral resources that would be of future value to 
the region; lost or diminished soil biomass productivity; and substantial 
soil erosion or loss of topsoil due to shoreline processes (all action 
alternatives). 

• Air Quality and Climate – Short-term emissions of criteria air 
pollutants and precursors at Shasta Lake and vicinity during project 
construction (all action alternatives). 

• Agriculture and Important Farmland – Direct and indirect 
conversion of forest land to nonforest uses in the vicinity of Shasta 
Lake (all action alternatives). 

• Botanical Resources and Wetlands – Loss of Multi-Species 
Conservation Strategy (MSCS) covered species; loss of USFS 
sensitive, U.S. Department of the Interior, Bureau of Land Management 
(BLM) sensitive, or California Rare Plant Rank (CRPR) species; loss 
of jurisdictional waters; and loss of general vegetation habitats (all 
action alternatives). 
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• Wildlife Resources – Take and loss of habitats for the Shasta 
salamander, bald eagle, northern spotted owl, and Pacific fisher; impact 
on the foothill yellow-legged frog, tailed frog, northwestern pond turtle, 
purple martin, special-status bats, American marten, ringtail, terrestrial 
mollusks, and their habitat; impact on willow flycatcher, Vaux’s swift, 
yellow warbler, yellow-breasted chat, long-eared owl, northern 
goshawk, Cooper’s hawk, great blue heron, and osprey, and their 
foraging and nesting habitat; permanent loss of general wildlife habitat; 
take and loss of foraging and nesting habitat for other birds of prey and 
migratory bird species; and loss of critical deer winter and fawning 
range (all action alternatives). 

• Cultural Resources – Inundation of Traditional Cultural Properties (all 
action alternatives). 

• Land Use and Planning – Conflict with existing land use goals and 
policies of affected jurisdictions (Shasta Lake and vicinity and upper 
Sacramento River), and disruption of existing land uses (Shasta Lake 
and vicinity and upper Sacramento River) (all action alternatives). 

• Aesthetics and Visual Resources – Inconsistency with guidelines for 
visual resources in the STNF LRMP, degradation and/or obstruction of 
a scenic view from key observation points, and generation of increased 
daytime glare and/or nighttime lighting (all action alternatives). 

• Wild and Scenic River Considerations for McCloud River – Effect 
on McCloud River’s eligibility for listing as a Federal Wild and Scenic 
River and effects to McCloud River resources identified in the 
California Public Resources Code, Section 5093.542 (all action 
alternatives). 

The action alternatives could also result in the following significant and 
unavoidable cumulative impacts (i.e., an impact would make a considerable 
contribution to a significant cumulative effect): 

• Geology, Geomorphology, Minerals, and Soils – Cumulative effects 
from use of soil and mineral resources, leading to diminished regional 
availability of cement, concrete sand, and aggregate and loss of soil 
productivity (all action alternatives). 

• Air Quality and Climate – Cumulative effects from emissions of 
nitrogen oxide during project construction (all action alternatives). 

• Hydrology, Hydraulics, and Water Management – Cumulative 
effects on south Delta water levels, X2 position, and Delta outflow (all 
action alternatives). 
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• Botanical Resources and Wetlands – Cumulative effects
from inundation at Shasta Lake, leading to take and loss of habitat for 
special-status species at Shasta Lake and vicinity; cumulative effects 
from increased water delivery in the service areas and growth-related 
loss of sensitive plant communities and special-status plant species (all 
action alternatives).

• Wildlife Resources – Cumulative effects from inundation at Shasta
Lake, leading to take and loss of habitat for numerous special-status
species at Shasta Lake and vicinity (all action alternatives).

• Cultural Resources – Inundation of Traditional Cultural Properties (all
action alternatives).

• Aesthetics and Visual Resources – Changes to aesthetic values and
resources at Shasta Lake (all action alternatives).

• Power and Energy Resources – Changes to SWP and CVP power
production and consumption (CP1).

• Environmental Justice – Cumulative effects from disproportionate
placement of environmental impacts on Native American populations,
leading to disturbance or loss of resources associated with locations
considered by the Winnemem Wintu and Pit River Madesi Band
members to have religious and cultural significance in the vicinity of
Shasta Lake (all action alternatives).

Feasible mitigation will be implemented to reduce these impacts but would not 
be sufficient to reduce these impacts to a less-than-significant level. 

26.2 Relationship of Short-Term Uses and Long-Term 
Productivity 

NEPA requires consideration of “the relationship between short-term uses of 
man’s environment and the maintenance and enhancement of long-term 
productivity” (40 Code of Federal Regulations (CFR) Section 1502.16 [40 CFR 
Section 1502.16]). This involves using all practicable means and measures, 
including financial and technical assistance, in a manner calculated to: foster 
and promote the general welfare; to create and maintain conditions under which 
man and nature can exist in productive harmony; and fulfill the social, 
economic, and other requirements of present and future generations of 
Americans. 

All action alternatives analyzed in this EIS would involve new construction, 
such as raising Shasta Dam, replacing bridges, and relocating/reconstructing 
recreational facilities and access roads adversely affected by higher reservoir 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

26-4  Final – December 2014 

levels. Specific activities would modify the Pit River Bridge, modify/replace six 
other bridges, relocate various recreation facilities, utilities and related 
infrastructure, and inundate numerous small segments of existing paved and 
unpaved roads. All of the action alternatives would result in indirect and 
induced employment, which may support hiring in businesses that would 
provide materials to the construction effort; in service-related industries that 
would provide food, beverages, and other goods to construction workers; or in 
more technical industries, such as consulting firms and other businesses (see 
Chapter 16, “Socioeconomics, Population, and Housing”). Sales and profits for 
businesses that support the construction industry in the primary study area 
would increase over the 4.5- to 5-year construction period. 

Potential habitat- and recreation-related losses caused by enlarging the dam and 
reservoir would irreversibly affect habitats and developments near the dam 
inundation area. Impacts on habitat areas within the dam inundation area would 
be mitigated by preservation of similar habitats elsewhere. Construction 
activities would include short-term uses of capital, labor, fuels, and construction 
materials; habitats; and recreation areas. General commitments of construction 
materials are largely irreversible because most construction materials are 
unsalvageable. 

Potential benefits of the action alternatives include an increase in water supply 
reliability and a reduction in the probability of experiencing a potential flood-
related loss of resources, property, and human life. Environmental uses and 
habitat for a variety of aquatic and terrestrial species along the Sacramento 
River and waterways within the primary and extended study areas would be 
maintained and potentially enhanced with the proposed mitigation. No adverse 
effects would pose a long-term risk to health and safety. 

26.3 Irreversible and Irretrievable Commitments of Resources 

The State CEQA Guidelines require a discussion of the significant irreversible 
environmental changes that would be caused by implementation of the proposed 
project. In addition, an EIS prepared under NEPA must analyze irreversible and 
irretrievable commitments of resources, such as soils, wetlands, waterfowl 
habitat, and cultural resources (40 CFR1502.16). 

The irreversible and irretrievable commitment of resources is the permanent 
loss of resources for future or alternative purposes. Irreversible and irretrievable 
resources are those that cannot be recovered or recycled, or those that are 
consumed or reduced to unrecoverable forms. The action alternatives would 
result in the irreversible and irretrievable commitment of the following energy 
and material resources during project construction and maintenance: 

• Construction materials, including resources such as soil and rocks 
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• Land area committed to new/expanded project facilities and water 
inundation areas 

• Energy expended in the form of electricity, gasoline, diesel fuel, and oil 
for equipment and transportation vehicles that would be needed for 
project construction, operations, and maintenance 

Nonrenewable resources are expected to account for a minimal portion of the 
region’s resources; the project’s use of nonrenewable resources would not affect 
the availability of these resources for other needs within the region. 
Construction activities would not result in inefficient use of energy or natural 
resources. The selected construction contractors would use best available 
engineering techniques, construction and design practices, and equipment-
operating procedures. Furthermore, mitigation would be provided to offset any 
loss of habitat areas and other land uses within the proposed dam inundation 
areas. Long-term project operation would not result in substantial long-term 
consumption of energy and natural resources, and increased energy production 
would result from the additional storage capacity at Shasta Lake. 

26.4 Growth-Inducing Impacts 

CEQA requires that an EIR discuss how a project may induce growth. NEPA 
requires that an EIS consider indirect effects of a project, which are often the 
result of growth inducement. A project is considered potentially growth 
inducing if it is reasonably foreseeable that the project may foster economic or 
population growth or may result in the construction of additional housing 
(California Code of Regulations Section 15126.2(d)[CCR 15126.2(d)]). The 
increase in water supply reliability that would result from the construction of 
any of the proposed action alternatives would be potentially growth inducing 
because it would foster economic growth and potentially remove an obstacle to 
development. 

The purpose of this section is to disclose how the action alternatives that are 
analyzed in this EIS could be growth inducing and to describe how the potential 
resulting environmental effects would be addressed. In Napa Citizens for 
Honest Government v. Napa County Board of Supervisors (2001) 91 
Cal.App.4th 342, 367–371 [110 Cal.Rptr.2d 579], the California Court of 
Appeal, Fourth District, provided clear direction on the standards for disclosure 
of growth-inducing effects in an EIR that also is relevant to an EIS. The lead 
agency also may consider mitigation measures for the anticipated effects. 
Growth-inducing impacts are evaluated for the project alternatives in 
accordance with the California Court of Appeal finding in Napa Citizens for 
Honest Government v. Napa County Board of Supervisors (2001): 

Neither CEQA itself, nor the cases that have interpreted it, 
require an EIR to anticipate and mitigate the effects of a 
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particular project on growth on other areas. In circumstances 
such as these, it is sufficient that the final EIR (FEIR) warns 
interested persons and governing bodies of the probability that 
additional housing will be needed so that they can take steps to 
prepare for or address that probability. The FEIR need not 
forecast the impact that the housing will have on as yet 
unidentified areas and propose measures to mitigate that 
impact. That process is best reserved until such time as a 
particular housing project is proposed. 

The increase in water supply reliability resulting from the action alternatives 
would make additional water resources available for municipal, industrial, and 
agricultural uses in the CVP and SWP service areas. The additional water 
resources could be used for actions that sustain and support growth. 

Growth-inducing effects resulting from the increase in water supply reliability 
that were caused by the action alternatives would be indirect. However, 
Reclamation’s ability to forecast the extent and location of these effects 
throughout its extensive service area is extremely limited. More than likely, the 
effects would be spread throughout the CVP and SWP service areas, would 
change annually, and would depend on how the additional water supply stored 
in Shasta Lake is ultimately used. Because the potential indirect, growth-
inducing effects are speculative, amorphous, and not site specific, no feasible 
mitigation measures are available or proposed. No mitigation measure could be 
feasibly applied across the entire CVP and SWP service areas. Direct impacts 
on traffic and air quality and changes to the jobs/housing balance would be 
evaluated and mitigated by the local land use agency during general plan 
updates and project-specific application review. The following potential effects 
of an increase in water supply reliability are discussed: 

• Existing fallow agricultural land and rangeland may be converted to 
irrigated row crops or irrigated orchard. This land use change could 
increase effects of local economic growth on farmers and could result 
in more local employment opportunities. 

• If water supply is an obstacle to expansion of industrial facilities, this 
obstacle may be removed. Increased industrial capacity could result in 
economic growth and provide more local employment opportunities. 

• If water supply is an obstacle to residential development, this obstacle 
may be removed, and local land use authorities may be encouraged to 
approve residential development projects on currently zoned 
agricultural land: 

− Residential development would result in the construction of 
houses. 
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− Residential development may cause economic growth through the 
collection of development fees. 

The project analysis covers the primary study area and an extended study area. 
The primary study area encompasses Shasta Dam and Shasta Lake; inflowing 
rivers and streams including the Sacramento River, McCloud River, Pit River, 
and Squaw Creek; and the Sacramento River downstream to about the Red 
Bluff Pumping Plant. Because of the potential influence of Shasta Dam 
modification on natural resources along the Sacramento River as well as on 
other programs and projects in the Central Valley, the project also evaluates an 
extended study area that includes the Sacramento River basin downstream from 
the Red Bluff Pumping Plant, the American River basin, the Delta, the San 
Joaquin River basin, and the CVP and SWP service areas. 

The extended study area includes CVP and SWP reservoirs and the portions of 
tributaries that are downstream from these reservoirs and affect the Sacramento 
River, San Joaquin River, Trinity River, and Delta flows. These reservoirs and 
tributaries include Lake Oroville, Folsom Lake, Millerton Lake, San Luis 
Reservoir, New Melones Reservoir, and Trinity Lake, and portions of the 
Trinity, Feather, American, and Stanislaus rivers. The CVP and SWP service 
areas include much of the Sacramento and San Joaquin valleys, and substantial 
portions of the Bay Area and Southern California. 

The following sections describe mechanisms that could be growth inducing and 
analyze potential growth-inducing effects of the action alternatives. 

26.4.1 Increased Construction Work 
The action alternatives would create new construction jobs in the primary study 
area, but this temporary effect would not be growth inducing. Concrete workers, 
workers with large-scale construction experience, general laborers, and others 
would be drawn from the local construction industry. These jobs would 
represent a relatively small increase (i.e., less than 0.5 percent) in the total labor 
force in the two counties of the primary study area (Shasta and Tehama 
counties), but also would represent a substantial increase in employment for 
many of the cities surrounding the project, where employment has consistently 
been below the state average (EDD 2010, 2011). Therefore, jobs created by the 
action alternatives would be serviced by the local workforce and would not be 
growth inducing (see Chapter 16, “Socioeconomics, Population, and Housing”). 

26.4.2 Increased Flood Risk Reduction 
The action alternatives also are anticipated to provide some flood risk reduction 
benefits, but these benefits would not be growth inducing. The added reservoir 
capacity at Shasta Lake would give Reclamation greater flexibility in using the 
reservoir for flood management purposes, thereby increasing the threshold at 
which seasonal heavy-rain events produce flood conditions downstream from 
Shasta Dam. The benefits of this increase in reservoir capacity and related flood 
management options would be most evident along the upper Sacramento River 
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in the primary study area, and would decrease downstream where other major 
tributaries, such as the Feather and American Rivers, join the Sacramento River. 
Structures in and inhabitants of this floodplain experience the most direct 
effects from storage releases during flood events. The action alternatives would 
reduce the frequency, magnitude, and duration of some potential future flood 
events, like those that have affected structures and residents in this part of the 
primary study area in the past. 

As a result of the added reservoir capacity, the overall risk of flooding and its 
related consequences below Shasta Dam is expected to be reduced. Although 
heavy-rain events would continue to occur in the region, and potentially 
increase as a result of global climate change, enlarging the dam is intended to 
provide greater flexibility in flood management in the lower Sacramento River 
and Delta area because of the increased capacity of the reservoir. As a result, 
less damage to existing structures in or near the lower Sacramento River and 
Delta floodplains would be expected over time although the probability of 
certain flood events of a substantial size would not be decreased from the 
increased reservoir capacity at Shasta Lake. Most importantly, the flood risk 
reduction benefits of the dam enlargement would not change the existing 
floodplain or Federal Emergency Management Agency flood zone designations, 
so the action alternatives would not remove an obstacle to development or even 
reduce any obstacles to development. Flood risk reduction benefits from any of 
the action alternatives, therefore, are not growth inducing. 

26.4.3 Increased Water Supply Reliability 
Implementing any of the action alternatives would improve water supply 
reliability in the primary and extended study areas. This improved water supply 
reliability would better accommodate existing water contracts by increasing the 
available water supply in some years. The environmental consequences of these 
contracts have been (and in the future will be) evaluated in separate 
environmental review processes. The improvement in water supply reliability 
would not change long-term contract amounts or deliveries within their existing 
historical ranges. 

A variety of factors indirectly influence business, residential, and population 
growth in the region. Among these are city and county general plans and 
policies, and the availability of utility services, public schools, and 
transportation services. Water is one of the primary public services needed to 
support urban development, including businesses, industry (including 
agriculture), and housing; a deficiency in water service capacity could constrain 
future development. 

Implementing any of the action alternatives also would increase water supplies 
for CVP/SWP deliveries, which would have the potential to be growth inducing. 
The expected increase in water deliveries relative to the CVP and SWP service 
areas would be small (i.e., less than 1 percent), and increased deliveries likely 
would be provided to a number of geographic areas within the CVP and SWP 
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service areas. Also, a substantial portion of this water would substitute for 
groundwater pumping, would allow for changes in agricultural irrigation 
practices, or would return idle cropland to production. For this reason, 
implementing any of the action alternatives would result in beneficial effects on 
agricultural resources, which would intrinsically benefit the economies in the 
affected localities. An increase in the reliability of water provided to agricultural 
areas would not necessarily lead to a direct increase in population because the 
water primarily would service existing agricultural lands and would not be 
expected to foster expansion into undeveloped natural communities. Substantial 
acreages of existing agricultural lands are idle because of reduced water 
reliability, and some of these existing acreages would receive water and be put 
back into agricultural production. However, the cumulative effect of a more 
reliable water source would be to increase agricultural effectiveness, a key 
economic sector in the region, which could indirectly result in growth-inducing 
impacts by bringing more money into the local economies. 

The proposed action alternatives would increase water supply reliability for 
agricultural and/or municipal and industrial (M&I) uses. Agriculture is the most 
important segment of the economy below Shasta Dam and throughout 
California’s Central Valley. Anticipated increases in agricultural water supply 
reliability are based on simulated CVP and SWP irrigation deliveries. The 
average annual increase in CVP and SWP irrigation deliveries under action 
alternatives would be up to 62,200 acre-feet per year. Anticipated increases in 
M&I water supply reliability are estimated based on simulated increases in CVP 
and SWP M&I deliveries. The average annual increase in CVP and SWP M&I 
deliveries under action alternatives would be up to 25,000 acre-feet per year. 

Anticipated increases in total water supply reliability are based on the sum of 
simulated increases in agricultural and M&I water supply reliability. Average 
annual increases in total water supply reliability under action alternatives would 
be up to 75,900 acre-feet per year. Therefore, the action alternatives would 
result in increases in agricultural and/or M&I water supply reliability, which 
potentially would be a growth-inducing effect. 

If residential development is constrained by water supply, then increased water 
supply reliability may remove an obstacle to residential development. 
Therefore, any of the action alternatives potentially would be growth inducing. 
Local land use authorities are required to demonstrate sufficient water supply 
reliability, pursuant to Senate Bill 610 (Chapter 643, Statutes of 2001), in 
addition to completion of a water supply evaluation required by CEQA. Water 
supply reliability may be demonstrated with surface water, water contracts, 
groundwater, and combinations thereof. Impacts on the physical environment 
would be evaluated and mitigated at a project level. The locations of potential 
residential development on existing agricultural or rangeland cannot be 
predicted, and because of the speculative and amorphous nature of potential 
growth-inducing impacts, no feasible mitigation for impacts of the action 
alternatives is available at this time. 
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Increased reliability of the water supply could reduce a limitation on growth 
throughout the primary and extended study areas; however, any project that 
could affect natural resources or otherwise accommodate growth in the study 
areas would have to comply with existing planning documents and would be 
subject to project-specific public environmental analysis and review. The effects 
of subsequent growth would be analyzed in general plan EIRs and in project-
level CEQA compliance documents for the local jurisdictions in which the 
growth would occur. Mitigation of these potential effects would be the 
responsibility of these local jurisdictions, not Reclamation. 

In summary, the expected increase in water deliveries relative to the entire CVP 
service area would be extremely small and could be provided to any number of 
geographic areas within the CVP service area (and in part would substitute for 
ongoing groundwater pumping). Water provided to agriculture would be used 
primarily if not exclusively to return idle cropland to production. Furthermore, 
it would be speculative to identify specific areas where growth could occur or 
the indirect effects on specific community service facilities in a particular 
service area. For these and other reasons specified above, the growth-inducing 
effects from the action alternatives are limited, minimal, and can be effectively 
mitigated through local jurisdictions as needed. 

26.5 Environmentally Preferable Alternative/Environmentally 
Superior Alternative 

CEQ Regulations require identification of an environmentally preferable 
alternative and the CEQA Guidelines require identification of an 
environmentally superior alternative. However, the CEQ Guidelines and CEQA 
Guidelines do not require adoption of the environmentally preferable/superior 
alternative as the preferred alternative for implementation. This Final EIS 
identifies a preferred alternative (see Chapter 32, “Final EIS,” Section, 32.4.1 
“Preferred Alternative.” The selection of the preferred alternative is independent 
of the identification of the environmentally preferable/superior alternative, 
although the identification of both will be based on the information presented in 
this EIS. 

Section 1505.2(b) of the CEQ Regulations requires the NEPA lead agency to 
identify the environmentally preferable alternative in a Record of Decision. The 
CEQ Regulations define the environmentally preferable alternative as “…the 
alternative that will promote the national environmental policy as expressed in 
NEPA's Section 101. Ordinarily, this means the alternative that causes the least 
damage to the biological and physical environment; it also means the alternative 
which best protects, preserves, and enhances historic, cultural, and natural 
resources.” Similar to the environmentally preferable alternative under NEPA, 
the CEQA Guidelines, Sections 15120 and 15126.6(e)(2), require identification 
of an environmentally superior alternative. If the environmentally superior 
alternative is the “no project” alternative, the CEQA Guidelines, Section 
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15126.6(e)(2), require identification of an environmentally superior alternative 
among the action alternatives. 

Each action alternative generally has similar characteristics as all alternatives 
vary based on combinations of dam raise height, water management, and 
environmental restoration, and gravel augmentation. The primary distinguishing 
factors between action alternatives are related to dam raise height, water supply 
reliability, anadromous fish survival, and other project objectives. CP1, CP2, 
and CP3 primarily address water supply reliability and anadromous fish 
survival; however, each of these plans also would contribute to other project 
objectives. Furthermore, the likelihood that each of these three plans would 
meet its intended objectives is very high because the plans generally would not 
rely on any other actions. However, CP4 or CP4A would emphasize 
anadromous fish survival through an increase in the Shasta Lake storage 
dedicated to cold-water supply each year, Sacramento River environmental 
restoration, and gravel augmentation, and CP5 specifically addresses reservoir 
area environmental restoration and gravel augmentation. For Sacramento River 
and reservoir area environmental restoration, success would depend on the 
continued effectiveness of the environmental restoration facilities/features 
proposed as part of the SLWRI – enhanced lake area habitat, increased native 
vegetation, and new riparian rehabilitation areas – well past completion of 
construction. 

Construction-related impacts would be similar for all of the action alternatives, 
and the significance determinations for each of the action alternatives generally 
are the same. Varying magnitudes of impacts generally would be related to the 
height of the dam raise because additional construction resources would be 
required for the larger raise and more land would be affected within the larger 
inundation area. All of the action alternatives would provide additional 
opportunities for flood risk reduction and increased anadromous fish survival; 
they also would provide greater water supply reliability during extremely dry 
years, which would benefit all water users. CP1 and CP2 would have less of an 
impact on land uses within the reservoir area than the other action alternatives 
because they would raise the dam by 6.5 feet and 12.5 feet, respectively, 
compared to the 18.5-foot increase proposed under CP3, CP4, CP4A, and CP5. 
However, water supply reliability and anadromous fish survival would be 
maximized with the larger raise. 

Impacts associated with each alternative are summarized at the end of each 
resource chapter and in Table S-1 in the Summary. 

This EIS provides a substantive portion of the environmental information 
necessary for Reclamation to determine the Environmentally Preferable 
Alternative.  Accordingly, and consistent with NEPA requirements, the 
environmentally preferable alternative will be identified in the Record of 
Decision. 
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26.6 Least Environmentally Damaging Practicable Alternative 

The SLWRI would require discharge of dredged or fill material into waters of 
the United States. Section 404 of the Federal Clean Water Act (CWA) 
authorizes USACE to issue permits for the discharge of dredged or fill material 
into waters of the United States, including wetlands (33 United States Code 
[USC] 1344). Guidelines promulgated by the U.S. Environmental Protection 
Agency and commonly known as the Section 404(b)(1) Guidelines (40 CFR 
230 et seq.), regulatory guidelines of USACE (33 CFR 320 et seq.), and NEPA 
guidelines (40 CFR 1500 et seq.) are substantive environmental criteria used to 
evaluate permit applications submitted to USACE. An analysis of practicable 
alternatives is the primary screening mechanism used by USACE to determine 
the appropriateness of permitting a discharge. A key element of this approval is 
the requirement that USACE approve only the Least Environmentally 
Damaging Practicable Alternative (LEDPA), in accordance with guidance 
provided by Section 404(b)(1) of the CWA. 

An alternative is considered practicable if it is available and capable of being 
implemented after considering cost, existing technology, and logistics in light of 
overall project purposes (40 CFR 230.3[q]). Practicable alternatives may 
include placing a project in an area not owned by the applicant that could be 
reasonably obtained by the project applicant to achieve the overall purpose of 
the project (40 CFR 230.10[a][2]). 

The LEDPA would be determined on the basis of the entire environmental 
review and identified in the Record of Decision, consistent with Section 
404(b)(1) of the Federal CWA, which requires that only the LEDPA may be 
approved and implemented by a Federal agency. This EIS provides a 
substantive portion of the environmental information necessary for USACE to 
determine the LEDPA consistent with Section 404(b)(1) guidelines. 

26.7 Compliance with Applicable Laws, Policies, and Plans 

For more detailed descriptions of the laws, policies, and plans listed below, see 
Section 3.4, “Regulatory Framework.” 

26.7.1 Federal Requirements 

National Environmental Policy Act 
NEPA requires that an appropriate document be prepared to ensure that Federal 
agencies accomplish the Act’s purposes. The Council on Environmental Quality 
has adopted regulations and other guidance that provide detailed procedures for 
Federal agencies to follow in implementing NEPA. Once finalized, Reclamation 
would use the Final EIS to comply with Council on Environmental Quality 
regulations and document NEPA compliance. 
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Clean Water Act 
Section 404   A Section 404(b)(1) alternatives information package will be 
prepared for the action alternatives and submitted to USACE and the U.S. 
Environmental Protection Agency. In addition, Reclamation will obtain a 
Section 404 permit before filling any waters of the United States. USACE will 
issue a Record of Decision that addresses pertinent consideration and 
implementation requirements. Section 404 also requires that the LEDPA be 
identified and implemented by an authorized Federal agency. 

Section 401   Water quality certification requires evaluation of potential 
impacts in light of water quality standards and CWA Section 404 criteria 
governing discharge of dredged and fill materials into waters of the United 
States. The Federal government delegates water pollution control authority 
under Section 401 of the CWA to the states. Refer to the Porter-Cologne Water 
Quality Control Act discussion below. 

Rivers and Harbors Act 
In USACE’s Sacramento District, navigable waters of the United States in the 
project area that are subject to the requirements of the Rivers and Harbors Act 
include the Sacramento River and all waterways in the Sacramento-San Joaquin 
drainage basin affected by tidal action. Sections of the River and Harbors Act 
applicable to the action alternatives are described below. 

Section 9   All of the action alternatives include construction of dikes. A 
Section 9 approval would be required before construction of any dikes. 
Reclamation would obtain approval from the Chief of Engineers and the 
Secretary of the Army before construction of any dikes in navigable waters of 
the United States. 

Section 10   A Section 10 permit would be required before any activity that 
would alter waters of the United States. To comply with the Rivers and Harbors 
Act, Reclamation would apply for a permit from USACE’s Sacramento District 
before construction, and that application would be processed simultaneously 
with the CWA Section 404 permit application. This EIS evaluates the 
environmental effects that the action alternatives would have on waters of the 
United States, including navigable waters. 

Section 13   The Central Valley Regional Water Quality Control Board has 
jurisdiction within the primary study area. The Federal government delegates 
water pollution control authority to states under Section 402 of the CWA. Refer 
to the Porter-Cologne Water Quality Control Act discussion below. 

Federal Endangered Species Act 
Reclamation has coordinated with USFWS and NMFS regarding potential 
project effects on Federally listed species. The potential effects of the SLWRI 
on endangered and threatened species are described in Chapter 11, “Fisheries 
and Aquatic Ecosystems”; Chapter 12, “Botanical Resources and Wetlands”; 
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and Chapter 13, “Wildlife Resources.” Reclamation will prepare the appropriate 
biological assessments to address potential impacts on Federally listed species 
and will consult with USFWS and NMFS regarding impacts of the proposed 
action. 

Magnuson-Stevens Fishery Conservation and Management Act 
Chapter 11, “Fisheries and Aquatic Ecosystems,” discusses impacts on fisheries 
and fisheries habitat. Reclamation will coordinate with NMFS to ensure that 
recommended measures be put into the Preferred Plan that would minimize 
adverse modifications to Essential Fish Habitat. The specific implementation 
plan will analyze the significance of modifications to Essential Fish Habitat and 
will support the habitat assessments included for restoration-specific actions 
during Endangered Species Act, Section 7 consultations. 

Fish and Wildlife Coordination Act 
Compliance with the Fish and Wildlife Coordination Act (FWCA) involves 
assessing the impacts of the proposed action on preservation, conservation, and 
enhancement of fish and wildlife habitat and preparation of a FWCA Report. 
Reclamation will be required to include recommendations for preserving 
affected habitats, mitigating their loss, and enhancing such habitats, in its 
documentation of compliance. Documentation of compliance with the FWCA is 
a separate analysis of habitats of concern to USFWS, NMFS, and CDFW, and 
does not replace the analysis required by Section 7 of the Federal Endangered 
Species Act. 

Migratory Bird Treaty Act 
Chapter 13, “Wildlife Resources,” evaluates potential impacts on migratory bird 
species and identifies mitigation measures to reduce impacts on birds, nests, and 
eggs. In addition, Reclamation will implement all feasible measures included in 
the FWCA Report discussed above. Reclamation will comply with the 
Migratory Bird Treaty Act by implementing mitigation measures described in 
the EIS and in the FWCA Report, before and during implementation of the 
proposed action. 

Bald and Golden Eagle Protection Act 
USFWS has proposed new permit regulations to authorize the take of bald and 
golden eagles under the Bald and Golden Eagle Protection Act, generally when 
the take to be authorized is associated with otherwise lawful activities (72 
Federal Register 31141–31155, June 5, 2007). With delisting of the bald eagle 
in 2007, the Bald and Golden Eagle Protection Act is the primary law that 
protects bald eagles as well as golden eagles. As discussed in Chapter 13, 
“Wildlife Resources,” suitable habitat is not present for golden eagle in the 
primary study area; however, each of the action alternatives would have a 
significant and unavoidable impact on the bald eagle. Therefore, Reclamation 
will consult with USFWS to implement the reasonable and prudent alternative 
and conservation measures to reduce impacts on the bald eagle. 
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Safe Drinking Water Act 
Water used for domestic purposes must be treated in accordance with Federal 
and State standards by the local or regional water supply. Reclamation will be in 
compliance with the Safe Drinking Water Act because the action alternatives 
would not change existing license requirements or impede enforcement of 
primary drinking water standards. 

Farmland Protection Policy Act 
As a Federal agency preparing environmental compliance documents, 
Reclamation has included in its analysis a farmland assessment designed to 
minimize adverse impacts on Prime and Unique Farmlands and provide for 
mitigation as appropriate. Chapter 10, “Agriculture and Important Farmland,” 
evaluates potential effects of the action alternatives on Important Farmland. 

National Forest Management Act 
As discussed in Chapter 1, “Introduction,” USFS is a cooperating agency in this 
EIS. Under the National Forest Management Act, any decision emanating from 
a NEPA process must comply with the Land and Resource Management Plan 
(LRMP) to authorize an action on lands managed by Shasta-Trinity National 
Forest (STNF). Significant impacts on lands and resources managed by STNF 
are discussed in Chapter 4, “Geology, Geomorphology, Minerals, and Soils;” 
Chapter 12, “Botanical Resources and Wetlands;” Chapter 13, “Wildlife 
Resources;” Chapter 17, “Land Use and Planning;” Chapter 18, “Recreation and 
Public Access;” and Chapter 19, “Aesthetics and Visual Resources.” These 
impacts may require nonsignificant, project-specific amendments to the LRMP. 

The National Forest Management Act also requires that USFS maintain viable 
populations of existing native and desired nonnative species in the planning 
area. Reclamation will meet this requirement by preparing a biological 
evaluation and associated management indicator species assessment. Those 
documents will be used by USFS to make a finding that the actions disclosed in 
the record of decision, issued by Reclamation, will be consistent with the 
LRMP. 

Federal Land Policy and Management Act 
As described in Chapter 3, “Considerations for Describing the Affected 
Environment and Environmental Consequences,” the Federal Land Policy 
Management Act directs USFS and BLM to manage public lands under the 
principles of multiple use and sustained yield. Under the Federal Land Policy and 
Management Act, the use and occupancy of public lands requires authorization 
by a land management agency, typically under the auspices of a special-use 
permit. As the principal land management agency for the Shasta Unit of the 
Whiskeytown-Shasta-Trinity National Recreation Area, USFS and, to a lesser 
degree, BLM, will need to use the Final EIS to support issuance of 
authorizations to various parties, pursuant to the Federal Land Policy and 
Management Act. 
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Wild and Scenic Rivers Act 
Section 7 of the Federal Wild and Scenic Rivers Act requires STNF to manage 
the outstandingly remarkable values of the McCloud River, consistent with the 
objectives, standards, and guidelines of its LRMP. The evaluation in the LRMP 
concluded that the lower McCloud River, from McCloud Dam downstream 
about 22 miles to the river’s transition to Shasta Lake at about 1,070 feet mean 
sea level, provides outstanding cultural, fisheries, and geologic values, and its 
corridor has been classified as a highly sensitive visual area by USFS (USFS 
1995). Based on the outstandingly remarkable values, STNF determined that the 
lower McCloud River meets the eligibility requirements for designation under 
the Federal Wild and Scenic Rivers Act. Chapter 25, “Wild and Scenic River 
Considerations for McCloud River,” evaluates potential effects of the SLWRI 
on the McCloud River. 

Federal Water Project Recreation Act 
Compliance with the Federal Water Project Recreation Act is achieved by 
documenting the consideration of recreation opportunities in USACE reports 
and NEPA documents. Within this EIS, Reclamation has taken into 
consideration and addressed outdoor recreation and fish and wildlife 
enhancement in the primary and extended study areas. 

National Historic Preservation Act 
Under Section 106 of the National Historic Preservation Act, Federal agencies 
must consider effects to eligible resources (“historic properties”) from the 
proposed undertaking, in consultation with the California State Historic 
Preservation Officer (SHPO) and other parties. This includes affording the 
Advisory Council a reasonable opportunity to comment on such undertakings. 
For this project, consultation between Reclamation, USFS, any other applicable 
Federal agencies, SHPO, and other consulting parties would include 
consideration of possible options for avoiding, minimizing, or mitigating 
adverse effects. If SHPO, Reclamation, USFS, other applicable Federal 
agencies, and the Council (if participating) agree to measures to resolve adverse 
effects to historic properties, these are formalized in a Memorandum of 
Agreement (MOA). Other consulting parties may be invited to sign the MOA. 
The Section 106 process (36 CFR Part 800.14) is completed once the terms of 
the MOA have been met. Alternatively, the Federal agencies may elect to enter 
into a programmatic agreement that would be developed as an alternative 
procedure to implement the Section 106 process (36 CFR Part 800.14). In rare 
cases, if consultation fails to result in agreement on resolving adverse effects, 
consultation may be terminated pursuant to the process detailed in 36 CFR Part 
800.7. 

Indian Trust Assets 
When adverse impacts on Indian Trust Assets (ITA) cannot be avoided, 
appropriate mitigation or compensation will be provided. ITAs consist of lands 
that have been deeded to tribes or on which tribes have a historical legal claim. 
However, no such lands are within the primary study area. Thus, the SLWRI 
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would have no impact on ITAs. Because ITAs have been evaluated and the 
SLWRI would have no impact on these resources, the SLWRI would comply 
with ITAs. 

Executive Order 11988 (Flood Hazard Policy) 
As discussed in Chapter 6, “Hydrology, Hydraulics, and Water Management,” 
all of the action alternatives would have an effect on floodplains in the primary 
study area. However, none of the action alternatives would increase flood flows, 
and feasible mitigation would be implemented to compensate for the impact of 
altered flow on riparian and wetland communities. 

Executive Order 11990 (Protection of Wetlands) 
As discussed in Chapter 12, “Botanical Resources and Wetlands,” a wetland 
delineation will be prepared for the Preferred Plan and a USACE Section 404 
permit will be obtained before construction. Reclamation will identify the 
location of sensitive habitats by conducting a wetland delineation, avoid and 
minimize impacts to the extent feasible, and compensate for any losses. 
However, implementation of any of the action alternatives would result in 
significant and unavoidable impacts on wetlands. 

Executive Order 12898 (Environmental Justice Policy) 
As discussed in Chapter 24, “Environmental Justice,” the disturbance or loss of 
resources associated with locations considered by Winnemem Wintu and Pit 
River Madesi Band members to have religious and cultural significance would 
result in a disproportionately high and adverse effect on Native American 
populations in the vicinity of Shasta Lake. Therefore, the project would 
contribute to disproportionate placement of environmental impacts on Native 
American populations and would result in a cumulatively considerable 
incremental contribution to a significant and unavoidable cumulative impact. 
No feasible mitigation is available to reduce this high and adverse effect. 
Compliance with Executive Order 12898 occurs through the identification of 
this effect and acknowledgement of the lack of feasible mitigation measures 
available to reduce it. 

Americans with Disabilities Act 
The Americans with Disabilities Act of 1990 is a comprehensive law 
prohibiting discrimination against people with disabilities in employment 
practices, use of public transportation, use of telecommunication facilities, and 
use of public accommodations. Title II of the ADA applies to government 
facilities and requires that reasonable modifications must be made to services 
and programs so that they are readily accessible to and usable by people with 
disabilities. If any alternative proposed under the SLWRI is approved and 
authorized, Reclamation would make every reasonable effort to make any new 
construction or improvement fully compliant with ADA requirements. If it is 
found to be infeasible to make a new construction or improvement element fully 
ADA compliant, Reclamation would obtain any required waivers or 
modifications to the ADA standards. 
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Executive Order 13007 (Indian Sacred Sites) and Memorandum of April 
29, 1994 
EO 13007 defines a sacred site as "any specific, discrete, narrowly delineated 
location on Federal land that is identified by an Indian tribe, or Indian individual 
determined to be an appropriately authoritative representative of an Indian 
religion, as sacred by virtue of its established religious significance to, or 
ceremonial use by, an Indian religion; provided that the tribe or appropriately 
authoritative representative of an Indian religion has informed the agency of the 
existence of such a site.” 

Potential impacts of the action alternatives on Native American sacred sites are 
addressed in Chapter 14, “Cultural Resources.” Reclamation will continue to 
coordinate with federally recognized tribes to address potential impacts on 
sacred sites. 

Executive Order 13112 (National Invasive Species Management Plan) 
A weed management plan is within the scope of the action alternatives and 
would include methods for managing the spread of invasive plant species. 
Because the details of the weed management plan have not been finalized at the 
time of this writing, this EIS identifies preparation and implementation of a 
weed management plan as a mitigation measure. Developing and implementing 
the weed management plan as a mitigation measure demonstrates compliance 
with Executive Order 13112. Reclamation will demonstrate continued 
compliance with this executive order by implementing the methods described in 
the weed management plan. 

Federal Clean Air Act 
As discussed in Chapter 5, “Air Quality and Climate,” the SLWRI would not 
result in long-term effects on air quality. Because the effects of the action 
alternatives on air quality have been evaluated and mitigated to the extent 
possible, any of the action alternatives would comply with the Federal Clean 
Air Act. 

Federal Transit Administration 
This EIS evaluates potential groundborne-vibration impacts on sensitive 
receptors, including the maximum sensitivity of 65 vibration decibels for 
hospitals, high-technology manufacturing, and laboratory facilities. Some 
construction activities associated with the action alternatives could result in 
groundborne vibrations exceeding 65 vibration decibels. However, sensitive 
receptors would need to be within 250 feet of the activities to be affected, and 
no sensitive receptors would be within this distance. Reclamation has 
demonstrated consistency with this policy by evaluating the construction 
activities that would generate the maximum possible groundborne vibration at 
the highest sensitive uses. 
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Federal Energy Regulatory Commission 
Changes to hydroelectric facilities on the Pit River, including instream flow 
releases or modifications to downstream structures, may necessitate a license 
amendment from the Federal Energy Regulatory Commission. Reclamation will 
support Pacific Gas and Electric Company in any application to the Federal 
Energy Regulatory Commission for necessary license amendments before 
implementing any action alternatives that would affect Pit River flows. 

U.S. Coast Guard 
The SLWRI has the potential to affect several bridges over inflows to Shasta 
Lake. Reclamation will coordinate with the U.S. Coast Guard in respect to these 
potential impacts. 

26.7.2 State Requirements 
The section below describes potential State or local agency requirements under 
CEQA if the preferred alternative or action alternatives is authorized and 
approved. It is possible that some state or local agencies will be unable to 
process and issue permits and approvals identified below. 

California Environmental Quality Act 
This document has been prepared in consideration of CEQA requirements. This 
EIS may not be sufficient to serve as a DEIR for CEQA purposes and would 
require scrutiny by any State or local CEQA Lead Agency before release to the 
public as a DEIR. Section 15221 of the CEQA Guidelines states that when a 
NEPA document is ready before the CEQA document, the State Lead agency 
shall evaluate the NEPA document for CEQA compliance and augment the 
CEQA document with CEQA specific analysis, as necessary. The State Lead 
Agency, assuming one is identified in the future, would evaluate the legal 
sufficiency of all aspects of the document including range of alternatives, 
impact assessments, mitigation measures, and effects to State protected 
resources including state-listed endangered and threatened species. 

California Endangered Species Act 
Evaluations have been conducted for State-listed endangered and threatened 
species, and have determined that the proposed action would affect several 
State-listed species. Effects on those species are discussed in Chapter 11, 
“Fisheries and Aquatic Ecosystems;” Chapter 12, “Botanical Resources and 
Wetlands;” and Chapter 13, “Wildlife Resources.” Reclamation will prepare 
appropriate biological assessments to address potential impacts on Federally 
listed species. The CEQA lead agency will consult with CDFW regarding 
impacts of the proposed action on State-listed species. 

California Fish and Game Code—Fully Protected Species 
This EIS identifies potential actions that could result in take of fully protected 
species, and the CEQA lead agency will work closely with CDFW to evaluate 
methods to avoid impacts on fully protected species. 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

26-20  Final – December 2014 

California Fish and Game Code Section 1602—Streambed Alteration 
A CDFW streambed alteration agreement must be obtained for any project that 
would result in an impact on a river, stream, or lake. This EIS identifies 
potential actions within the proposed action that would require the alteration of 
stream features, subject to Section 1602 of the California Fish and Game Code. 
The CEQA lead agency will secure an approved streambed alteration agreement 
before performing any actions subject to Section 1602. 

California Fish and Game Code Sections 5900–5904, 5930–5948, 7261, 
and 7370—Fish Passage 
This EIS identifies actions that could affect fish passage, and Reclamation or 
the CEQA lead agency will work closely with CDFW to evaluate methods to 
avoid impacts on sturgeon, fish passage, and designated “Heritage Trout 
Waters.” Potential impacts on fisheries are described in Chapter 11, “Fisheries 
and Aquatic Ecosystems.” 

California Native Plant Protection Act 
All action alternatives are evaluated in this EIS for consistency with this Act. 
Mitigation measures are provided, as necessary, to minimize potential take of 
listed and special-status plants under the California Native Plant Protection Act. 

California Native Plant Society California Rare Plant Ranking System 
This EIS identifies plants of concern in the California Rare Plant Ranking 
System (formerly known as the California Native Plant Society species lists) 
that may be affected by the action alternatives, using the California Rare Plant 
Ranking System as a method of identifying species of concern. Mitigation and 
minimization measures will be implemented, as necessary, to reduce the 
significance of potential impacts on these species of concern. 

Central Valley Flood Control Act of 2008 
The action alternatives have been developed in a manner that is consistent with 
the Central Valley Flood Control Act, and the action alternatives would not 
inhibit development and implementation of the Central Valley Flood Protection 
Plan. 

Central Valley Flood Protection Board Encroachment Permit 
Certain action alternatives would require work along the Sacramento River in 
areas that may be subject to Title 23; the river is managed for flood control, and 
thus it contains features subject to Central Valley Flood Protection Board 
jurisdiction. The CEQA lead agency will secure encroachment permits, as 
needed, to satisfy Title 23 before performing any work along relevant reaches of 
the Sacramento River that contain flood control features subject to Central 
Valley Flood Protection Board jurisdiction. 

Water Rights 
The action alternatives do not include any actions that would require 
acquisition, use, or modification of water rights. Therefore, the action 
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alternatives would comply with all existing water rights in the primary and 
extended study areas. 

California Public Resources Code 
The Legislature has declared that the McCloud River, which is within the 
primary study area, possesses “extraordinary resources” in the context of 
Section 5093.542 of the California Public Resources Code, established through 
enactment of the Wild and Scenic Rivers Act, as amended (Sections 5093.50 
through 5093.70). However, the Legislature’s action stopped short of formally 
designating the river as wild and scenic. Chapter 25, “Wild and Scenic River 
Considerations for McCloud River,” evaluates potential effects of the action 
alternatives on the McCloud River. New legislation may be required for State 
support and/or participation in any of the action alternatives. 

The California Public Resources Code also contains several other sections 
relevant to the project. Compliance with provisions of the California Public 
Resources Code is achieved in this EIS by analyzing the impact of the action 
alternatives on recreation opportunities. Chapter 18, “Recreation and Public 
Access,” discusses effects on Shasta Lake and the surrounding recreation areas 
under the action alternatives. 

California Harbors and Navigation Code 
Significant modifications to facilities on Shasta Lake may necessitate 
coordination with the California Department of Boating and Waterways and/or 
the U.S. Coast Guard. The CEQA lead agency and/or Reclamation will 
coordinate with them as necessary. 

Porter-Cologne Water Quality Control Act 
Action alternatives that have the potential to adversely affect water quality are 
identified in this EIS. Measures necessary for compliance with the Porter-
Cologne Water Quality Control Act would need to achieve consistency with 
implementation programs under the water quality control plan for the 
Sacramento River basin, and with the Central Valley Regional Water Quality 
Control Board’s waste discharge requirements. Other necessary actions likely 
would include application for and finalization of National Pollutant Discharge 
Elimination System permits and Section 401 water quality certifications. 

California Land Conservation Act of 1965 (Williamson Act) 
Approximately 51 percent of Shasta County’s farmland is under Williamson 
Act contracts (Shasta County 2004). Williamson Act lands affected by the 
action alternatives are discussed in Chapter 10, “Agriculture and Important 
Farmland.” 

California Clean Air Act 
This EIS evaluates the contribution of the action alternatives to any violation of 
air quality standards and identifies mitigation measures to help achieve 
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consistency with the State implementation plan’s attainment goal before 
implementation of any of the alternative actions. 

California Scenic Highway Program 
On the south side of Shasta Lake, portions of State Route 151 are an officially 
designated State Scenic Highway. County Road A18 is an officially designated 
County Scenic Highway, and it also is located on the southern side of Shasta 
Lake. Portions of Interstate 5, as it approaches Shasta Lake and crosses the Pit 
River Bridge, are considered eligible for designation as a State Scenic Highway. 
Impacts on scenic highways are discussed in Chapter 19, “Aesthetics and Visual 
Resources.” 

State Lands Commission Land Use Lease 
In the primary study area, the lands under the jurisdiction of the California State 
Lands Commission include areas along the Sacramento River, north of Red 
Bluff. Work on the Sacramento River would require a lease from the California 
State Lands Commission. The CEQA lead agency will coordinate with the 
California State Lands Commission and obtain a State Lands Commission Land 
Use Lease before starting work in areas under the Commission’s jurisdiction. 

California Surface Mining and Reclamation Act 
In general, the California Surface Mining and Reclamation Act of 1975 
(SMARA) requires that the lead agency approve a permit and a reclamation 
plan, and that an approved financial assurance be posted for the reclamation of 
the mined land. If borrow is required from borrow site(s), not previously 
permitted under SMARA, the CEQA lead agency will either obtain a SMARA 
permit or an exemption from SMARA for all borrow sites before beginning 
borrow activities. 

State of California General Plan Guidelines 
Chapter 8, “Noise and Vibration,” evaluates long-term effects on noise levels in 
the primary and extended study areas. Long-term changes in noise levels 
associated with any of the alternative actions would be less than significant. All 
alternative actions would comply with the appropriate noise guidelines based on 
Reclamation’s evaluation of long-term compatibility of the actions with noise 
levels. 

California Department of Transportation 
Highway improvements or modifications that may be necessary as part of this 
project may require an encroachment permit, issued through the California 
Department of Transportation (Caltrans). The project may involve 
modifications to roadways that Caltrans considers “complex,” and Reclamation 
or the CEQA lead agency may need extensive communication with the Caltrans 
Department of Engineering Services and/or structure-specific encroachment 
permits. The requirements are detailed in the Caltrans Encroachment Permits 
Manual, which is available at the Caltrans Web site. 
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26.7.3 Local Plans and Policies 

Shasta County Air Quality Management District’s Authority to Construct 
and Permit to Operate 
The CEQA lead agency would obtain an Authority to Construct permit before 
building or installing any new emissions unit or modifying any existing 
emissions unit that requires a permit, if necessary. The CEQA lead agency also 
would obtain a Permit to Operate after all construction is completed and the 
emission unit is ready for operation, if needed. 

Other Local Permits and Requirements 
Several other local permits and requirements may apply to the action 
alternatives. Shasta and Tehama counties and their public works departments 
will require compliance with local plans and ordinances, such as the county 
general plan, zoning ordinances, grading plan, and various use permits. Utility 
easements and various encroachments also may be required. 
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Chapter 27  
Public Involvement, Consultation, and 
Coordination 

This chapter summarizes completed, ongoing, and anticipated public outreach 
and agency involvement efforts related to development of the SLWRI, 
including activities that satisfy NEPA requirements for public scoping and 
agency consultation and coordination. Efforts to engage the public, 
stakeholders, Federally recognized Native American Tribes, Native American 
groups, and public agencies are an important role in the SLWRI. These efforts 
are guided by the Strategic Agency and Public Involvement Plan (Reclamation 
2003a), and include a broad range of activities designed to accomplish official 
and supplementary outreach goals. Chapter 28, “DEIS Distribution List,” lists 
the entities receiving a copy of the DEIS. Reclamation encourages review of 
this DEIS and will continue to solicit public and agency input on the proposed 
action. For updated information on the Final EIS, please see Chapter 32, “Final 
EIS.” 

The Strategic Agency and Public Involvement Plan features four main 
objectives: 

• Stakeholder Identification – Identifying and involving individuals, 
groups, and other entities that have an expressed or implied interest in 
the SLWRI. 

• Project Transparency – Informing stakeholders and the public of 
study results in a timely, unbiased fashion through a variety of 
methods, including stakeholder and/or public meetings, Web postings, 
and mailings. 

• Issues and Concerns Resolution – Gaining awareness of the issues 
and concerns of stakeholders and the public early in the process, and 
responding to these issues in an effective and timely manner. 

• Project Implementation – Assisting policy-makers in understanding 
project purposes and benefits, and demonstrating that the project has 
met all necessary requirements to be implemented.  
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27.1 Public Involvement Through Project Scoping 

Public scoping activities are conducted as part of compliance with both NEPA 
and CEQA, but are more formalized under NEPA. Scoping allows agencies, 
stakeholders, organizations, and other interested parties to identify resources to 
be evaluated, issues that may require environmental review, reasonable 
alternatives to consider, and potential mitigation if significant adverse effects 
are identified. The scoping process helps with early identification of problems 
to be studied, and also helps to eliminate from detailed study issues that are not 
critical to the decision at hand. Scoping also provides decision makers with 
insight on the issues and concerns that the public believes should be considered 
as part of the feasibility study. Public scoping activities performed for the 
SLWRI environmental documentation process are described below. 

27.1.1 Notice of Intent to Propose an Environmental Impact Statement 
Reclamation initiated the scoping process by publishing a notice of intent to 
prepare an EIS and a notice of public scoping meetings pursuant to NEPA on 
October 7, 2005, in the Federal Register (Volume 70, pages 58744–58746). The 
opportunity for submitting written comments on the notice of intent extended 
through December 6, 2005. 

On the same day that the notice of intent and notice of meetings were published 
in the Federal Register, Reclamation announced the scoping meetings to be 
held in a news release posted on the project Web site and distributed via e-mail 
to media in the extended study area. The release was also distributed to 
agencies, stakeholders, organizations, and other interested parties. A second 
news release on October 20, 2005, announced an additional scoping meeting to 
be held in Red Bluff, and was published in display advertisements that 
Reclamation purchased in newspapers within the immediate study area in 
Redding, Red Bluff, and Dunsmuir. 

27.1.2 Public Scoping Meetings 
In 2005, seven public scoping meetings were conducted in an “open house” 
format throughout California to update the public on the status of the proposed 
action and to solicit and receive input on alternatives, project related concerns, 
and issues to be addressed in the environmental review process. Project team 
members from Reclamation and its consultants staffed informational 
workstations and interacted with meeting participants to provide information 
and answer questions. Attendance ranged from very light for meetings held in 
Concord, Fresno, and Los Angeles at 2, 2 and 4 people, respectively. 
Attendance was comparatively stronger in Dunsmuir, Redding, Red Bluff and 
Sacramento at 11, 39, 20 and 10 people, respectively. The proximity to the 
projects, and advertisements in three local newspapers, likely contributed to a 
stronger attendance in the northern cities. 

The meetings were attended by private citizens, Federal and State agency 
personnel, local government representatives, political representatives, members 
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of the media, Native American Tribes, Native American groups, and business 
owners, and representatives of private industry, utilities, environmental interest 
groups, and nongovernmental organizations. 

Displays of information were presented at each meeting on large-scale panels at 
a series of four workstations. Information included on these panels is 
summarized as follows. 

Background 
This workstation described Shasta Dam and Shasta Lake, authorization of the 
Federal feasibility study and other pertinent guidance, the CALFED Bay-Delta 
Program (CALFED) Programmatic Record of Decision (ROD) relating to 
enlarging Shasta Dam and Shasta Lake, and the primary and extended study 
areas. 

Environmental Overview 
This workstation summarized the major resource areas to be evaluated, defined 
the biological, socioeconomic, physical, and cultural environments, and 
identified potential impacts on those environments. The workstation also 
included information on the Federal environmental review process and Federal 
and State regulatory requirements and processes. 

Study Process 
This workstation presented information on water resources problems and needs 
being addressed in the SLWRI environmental documents. The primary and 
secondary study objectives were identified along with the overall study mission. 
The workstation also included information about the Federal plan formulation 
process, including the development of the SLWRI initial alternatives and the 
formulation of comprehensive alternatives. 

Initial Alternatives 
This workstation described the initial alternatives formulated, potential major 
features associated with potential enlargement of Shasta Dam and Shasta Lake 
that are likely to be considered in future studies, and potential environmental 
restoration features to be included in the alternatives. 

The Environmental Scoping Report (Reclamation 2006) describes the scoping 
process, comments received during scoping, and how these comments would be 
addressed as part of the SLWRI and in support documentation (e.g., Feasibility 
Report and EIS). 

27.2 PDEIS Outreach 

Before releasing the DEIS, Reclamation released the Preliminary Draft 
Environmental Impact Statement and the Draft Feasibility Report. This 
February 2012 release was followed by an October 2012 Reclamation news 
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release requesting additional public comment on the Draft Feasibility Report for 
input on potential cost, benefits and impacts of enlarging Shasta Dam and 
Reservoir. In December 2012, Reclamation extended the comment period for 
review of the document from December 28, to January 28, 2013, to allow time 
for additional public comments on the Draft Feasibility Report. 

27.3 Other Public Outreach 

In addition to scoping activities, other public outreach activities have included 
the following: 

• Release of major previous Reclamation studies and reports 
investigating potential enlargement of Shasta Dam and Reservoir 
included: Enlarged Shasta Lake Investigation Preliminary Findings 
Report (1983), Shasta Dam and Reservoir Enlargement, Appraisal 
Assessment of the Potential for Enlarging Shasta Dam and Reservoir 
(1999), SLWRI Strategic Agency and Public Involvement Plan (2003b), 
SLWRI Mission Statement Milestone Report (2003a), SLWRI Initial 
Alternatives Information Report (2004a), SLWRI Environmental 
Scoping Report (2006), and SLWRI Plan Formulation Report (2007). 
As described above, Reclamation also completed the Preliminary DEIS 
(2011a), Draft Feasibility Report (2011b), and supporting technical 
appendices for the SLWRI in November 2011. These documents were 
released to the public in February 2012, to share study findings and 
provide additional opportunities for public and stakeholder input. 

• Release of two project information papers associated with milestone 
reports- the Mission Statement Milestone Report (Reclamation 2003b) 
and the Initial Alternatives Information Report (Reclamation 2004a) –
in support of public outreach. 

• Right-of-entry request letters to more than 450 property owners in 
support of field surveys and investigations including geological, 
archeological, biological and topographical surveys.  

• Stakeholder workshops during development of the SLWRI (multiple 
years) 

• Project briefings to Federal, state and local elected officials, water and 
hydropower interest groups, and environmental interest groups have 
been on-going since 2003. 

• Project update meetings with property owners and/or business interests 
in the Shasta Lake area (multiple years) 
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• Presentations to the California Water Commission, Bay-Delta Public 
Advisory Committee, and related agency presentations (multiple years) 

• Briefings to resource management groups and stakeholders (multiple 
years) 

• Project Web site for the SLWRI (www.usbr.gov/mp/slwri/index.html) 

Future meetings will focus primarily on public outreach related to the release of 
this DEIS. 

27.4 Consultation and Coordination 

Reclamation has consulted various public agencies and organizations during the 
public outreach process and throughout development of the SLWRI DEIS to 
obtain feedback on the investigation. Consultations have assisted Reclamation 
in determining the scope of the DEIS, developing project components and 
objectives, identifying the range of alternatives, and defining potential 
environmental impacts, impact significance, and mitigation measures. 

27.4.1 Consultation and Coordination with Agencies 
Reclamation conducts ongoing consultation and coordination efforts with 
agencies. The SLWRI study management structure includes the active 
participation of numerous cooperating agencies and other stakeholders on a 
Project Coordination Team (PCT) and Study Management Team and in 
Technical Working Groups. Cooperating agencies for the SLWRI, pursuant to 
NEPA, include USFS, Colusa Indian Community Council of the Cachil Dehe 
Band of Wintun Indians, USACE, and U.S. Department of the Interior, Bureau 
of Indian Affairs. Other participants in the PCT include USFWS; NMFS; U.S. 
Department of the Interior, Bureau of Land Management; and other Federal and 
State agencies. These groups were active contributors to the ongoing 
development and/or review of the alternative plans that are addressed herein and 
in supporting documentation. 

The PCT is among the most effective means of communication between 
agencies, continuing to provide for regular participation by numerous 
cooperating agencies. Regularly scheduled bimonthly meetings have been held 
and continue to be held, for the purpose of project coordination and decision 
making, with invitations extended to all cooperating agencies and other 
CALFED Bay-Delta Program agencies and the Central Valley Regional Water 
Quality Control Board. 

Key elements of these coordination activities are the Planning Aid 
Memorandum and Coordination Act Report, documents issued by USFWS. A 
draft Planning Aid Memorandum outlining areas of potential concern was 
circulated among the resource agencies in the first quarter of 2007. 
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Development of the Coordination Act Report began in summer 2007, with 
circulation of a draft in 2008. An updated draft of the Coordination Act Report 
was provided in October 2014.   

27.4.2 Coordination with Native American Tribal Governments 
Native American tribal governments are American Indian or Alaska Native 
tribal entities registered with the U.S. Department of the Interior, Bureau of 
Indian Affairs (BIA) as having a formal government-to-government relationship 
– inclusive of the responsibilities, powers, limitations, and obligations attached 
to that designation – with the United States. This Federal registration further 
recognizes the tribal governments’ possession of certain inherent rights of self-
government (i.e., tribal sovereignty) and carries with it entitlements to certain 
Federal benefits, services, and protections because of their special relationship 
with the United States. 

Consistent with a memorandum from the President on April 29, 1994, 
Reclamation and the cooperating agencies will continue to actively engage 
Federally recognized tribal governments in planning and developing the 
investigation, and will consult with each tribe on a government-to-government 
basis before taking actions that could affect such tribal governments. Under 
Federal Trust responsibility, Reclamation will provide full disclosure (benefits 
and negative impacts) of the project, allow time for tribal review/consultation, 
and receive comments and/or suggestions for alternatives. 

The PCT held several coordination meetings with Federally recognized tribes 
during 2007 and 2008. Tribes were invited to an informal meeting held on April 
4, 2007, in Redding, California, to provide general information about the 
SLWRI and determine tribal participation interests. Additionally, from August 
2007 to November 2008, members of the PCT held six separate meetings with 
four Federally recognized tribes whose traditional territories overlap with the 
SLWRI project area. The purposes of the meetings were to solicit, clarify, and 
document major concerns and issues regarding the SLWRI, and to establish a 
preferred method or approach for maintaining effective communication with 
each tribe during the remainder of the feasibility study and in future endeavors. 

27.4.3 Coordination with Native American Groups 
A Native American group is comprised of individuals who self-identify as 
Native American, but have not been conferred formal tribal sovereignty by the 
United States. Native American groups are consulted with as interested parties 
under NHPA Section 106. Under 36 CFR §800.4(3), agencies seek information 
from these parties, who are identified as likely having knowledge of, or 
concerns with, historic properties in the area, and may identify issues related to 
potential effects. 

In accordance with Executive Order 12898, Native American groups and 
Federally-recognized tribes – are considered minority populations, and are 
encouraged as stakeholder groups to participate in the ongoing investigation. 
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Several Native American groups, such as the Winnemem Wintu and Shasta 
Nation, have expressed significant interest in the SLWRI. In response, the PCT 
conducted – in addition to the six Tribal Government Coordination meetings – 
four meetings with Native American groups in 2007 and 2008. This engagement 
began with an informal meeting with Native American groups on April 4, 2007, 
to distribute general information about the SLWRI and to identify their interests 
for project participation. As with Federally recognized tribes, meetings were 
held with Native American groups to solicit, clarify, and document major 
concerns and issues regarding the SLWRI, and to establish each group’s 
preferred method or approach for receiving communications about the SLWRI 
during the remainder of the study. 

27.5 Major Topics of Interest 

The focus of interest varied among the outreach activities, but a common theme 
centered on potential impacts on the Shasta Lake area that could result from 
enlargement of the reservoir. 

The public, stakeholders, and other Federal agencies, and State and local 
agencies identified several areas of concern during SLWRI meetings and 
workshops. Key topics included potential adverse effects on cultural resources 
in the Shasta Lake area; recreation and recreation providers in the 
Whiskeytown-Shasta-Trinity National Recreation Area; terrestrial special-status 
species around Shasta Lake, including State-designated fully protected species, 
aquatic special-status species in the Sacramento River and Delta (including 
delta smelt); the lower McCloud River and its special designation under 
California Public Resources Code 5093.542(c); Delta water quality; south Delta 
water levels; Central Valley hydrology below CVP and SWP facilities and 
resulting effects on water supplies for water contractors and other water users; 
and consistency with the CALFED Programmatic ROD. These topics are 
described in more detail in Chapter 1, “Introduction,” Section 1.6, “Areas of 
Controversy.” 

27.6 DEIS Outreach 

This DEIS was released on July 1, 2013, for public and agency review and 
comment for a 90 day period that ended September 30, 2013. The document’s 
Notice of Availability (NOA) was posted by the U.S. Environmental Protection 
Agency in the July 1, 2013, Federal Register. During this public comment 
period, Reclamation held a public workshops in Los Banos, Redding and 
Sacramento to solicit, receive and respond to public input on the DEIS. 
Consistent with NEPA requirements, three public hearings were held before the 
close of the public comment period and held in the same communities. Before 
the conduct of each workshop and the public hearings, Reclamation issued a 
news release to its statewide media list and posted advertisements in 
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newspapers of record for each community, which were the Los Banos 
Enterprise, Redding Record-Searchlight and The Sacramento Bee. 

The workshops were held July 16, 17, and 18, 2013, in Redding, Sacramento 
and Los Banos, respectively. The total number of people that signed in for the 
meetings was 150, 20 and 15 people, respectively. The public hearings were 
held September 11, 12 and 13, 2013, in Sacramento, Los Banos and Redding, 
respectively. The total number of people that signed in for the meetings was 9, 5 
and 138, respectively. These meetings were formatted similar to public scoping 
with an open house preceding a formal public session. The open house portion 
of the July and September meetings included five project information stations 
staffed by project team members available to respond to attendee’s questions. 
These workstations included Process, Schedule and Next Steps; Alternatives; 
Implementation Considerations; Biological Resources; and Cultural Resources. 

Following each open house for the July public workshops, Reclamation staff led 
a brief presentation and responded to questions from attendees. Following each 
open house for the September public hearings, Reclamation staff provided a 
brief presentation before opening the formal public hearing consistent with 
NEPA. The public hearing was led by a hearing officer, with comments 
recorded verbatim by a stenographer. 

Comments provided during the public hearing have been incorporated, as 
identified, to the Final EIS. Written comments from the public, reviewing 
agencies, and stakeholders received during the public comment period were also 
incorporated, as identified, to the Final EIS. Next steps in the environmental 
review process are described in Chapter 32, “Final EIS,” Section 32.7, “Next 
Steps.” 

  



Chapter 27 
DEIS Distribution List 

28-1  Final – December 2014 

Chapter 28  
DEIS Distribution List 

This chapter provides locations where the DEIS was available for review and 
provides an overview the governmental entities, organizations, and interested 
parties that received copies of the DEIS. This list includes agencies and 
organizations that were involved in the scoping process for the proposed action, 
requested a copy of the DEIS, or that may use the DEIS for discretionary or 
informational purposes. For updated information on the Final EIS, please see 
Chapter 32, “Final EIS.” 

28.1 Document Availability 

The public distribution of the DEIS emphasized the use of electronic media to 
ensure cost-effective, broad availability to the public and interested parties. This 
DEIS is available on the Internet at Reclamation’s Web site, 
http://www.usbr.gov/mp/slwri/documents.html. The hard copies of the DEIS 
were made available for review at the following locations: 

U.S. Department of the Interior, Bureau of Reclamation Library 
2800 Cottage Way 
Sacramento, California 95825 

Bureau of Reclamation, Northern California Area Office 
16349 Shasta Dam Boulevard 
Shasta Lake, California 96019 

U.S. Department of the Interior, Natural Resources Library 
1849 C Street NW, Main Interior Building 
Washington, D.C., 20240 

Dunsmuir Branch Library 
5714 Dunsmuir Avenue 
Dunsmuir, California 96025 

Shasta County Public Library, 
Redding Library 
1100 Parkview Avenue 
Redding, California 96001 
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Kern County Library, 
Holloway-Gonzales Branch 
506 East Brundage Lane 
Bakersfield, California 93307 

Concord Library 
2900 Salvio Street 
Concord, California 94519 

Los Banos Public Library 
1312 South 7th Street 
Los Banos, California 93635 

Napa City-County Library 
580 Coombs Street 
Napa, California 94559 

28.2 Agencies and Organizations Receiving Copies of the DEIS 

All persons, agencies, and organizations listed in this chapter were informed of 
the availability of and locations to obtain the DEIS. Parties listed below have 
received an electronic or hard copy of the main body of the DEIS or the entire 
DEIS, including appendices. 

28.2.1 Federal Agencies 
• U.S. Army Corps of Engineers 

• U.S. Department of Interior, Fish and Wildlife Service 

• U.S. Department of Interior, Bureau of Indian Affairs 

• U.S. Department of Interior, Bureau of Land Management 

• U.S. Department of Agriculture, Forest Service 

• U.S. Department of Commerce, National Marine Fisheries Service 

• U.S. Environmental Protection Agency 

28.2.2 State Agencies 
• California Water Commission 

• California Department of Boating and Waterways 

• California Department of Conservation 

• California Department of Education 
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• California Department of Fish and Wildlife 

• California Department of Public Health 

• California Department of Parks and Recreation 

• California Department of Toxic Substances Control 

• California Department of Transportation 

• California Department of Water Resources 

• California Department of Food and Agriculture 

• California Department of Forestry and Fire Protection 

• California Environmental Protection Agency 

• California Highway Patrol 

• California Air Resources Board 

• California Central Valley Flood Protection Board 

• Central Valley Regional Water Quality Control Board  

• California Governor’s Office of Planning and Research 

• State Water Resources Control Board 

• California Energy Commission 

• Delta Protection Commission 

• Delta Stewardship Council 

• Native American Heritage Commission 

• State Lands Commission 

• Office of Historic Preservation 

28.2.3 Regional and Local Entities 
• Shasta County 

• Tehama County 

• Siskiyou County 
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• Trinity County 

• Shasta County Air Quality Management District 

• Tehama County Air Quality Management District 

• City of Anderson 

• City of Corning 

• City of Dunsmuir 

• City of Mount Shasta 

• City of Redding 

• City of Red Bluff 

• City of Shasta Lake 

28.2.4 Federally Recognized Tribes 
• Grindstone Indian Rancheria 

• Paskenta Band of Nomlaki Indians 

• Pit River Environmental Council 

• Pit River Tribe of California 

• Redding Rancheria 

28.2.5 Other Interested Parties 
• More than 250 non-governmental organizations representing environmental, 

agricultural, business, tribal, and related interests 

• More than 50 water districts, irrigation districts, other water purveyors, and 
related utilities 

• More than 50 media outlets 

• More than 180 private business interests 

• More than 1,000 individuals, including reservoir area property owners 
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Chapter 29  
List of EIS Preparers 

Following is a list of persons who contributed to preparation of this EIS. 

This list is consistent with the requirements set forth in NEPA and 
CEQA (40 CFR 1502.17 and Section 15129 of the State CEQA 
Guidelines). 

29.1 Federal 
 

Reclamation (NEPA Lead Agency) 

Katrina Chow Project Manager 

Ron Ganzfried Senior Reviewer 

Michael Tansey Climate Change 

Anastasia Leigh Cultural Resources 

Laureen Perry Cultural Resources 

Craig Stroh Economics 

Janice Pinero Endangered Species Act  

Bob Gee Engineering 

Tom Hepler Engineering 

Adam Toothman Engineering 

Carolyn Bragg Environmental Resources 

Michael Inthavong Environmental Resources 

Elizabeth Vasquez Environmental Resources 

John Hannon Fisheries Biologist 

Greg Mangano Geology 

Jared Vauk Geology 

David Hansen GIS 

Patricia Rivera Indian Trust Assets 

Kristin White Modeling  

Ann Stine Natural Resources  

Louis Moore Public Affairs 

Julie Bowen Real Estate 
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Reclamation (NEPA Lead Agency) (contd.) 

Heidi Schuchbauer Real Estate 

Chuck Johnson Recreation 

Tom Fitzhugh Water Operations 

Russ Yaworsky 

Scott Springer 

Water Operations 

Wild and Scenic River and Recreation 
 

29.2 Non-Federal 

29.2.1 Consultants 

 
MWH 

 Name Qualifications Participation 

Mary Paasch, P.E., PMP 

B.S., Agricultural 
Engineering; M.S., 
Agricultural Engineering; 18 
years of experience. 

Project Manager 

Danelle Bertrand, P.E. 
B.S., Civil Engineering; M.S., 
Civil Engineering; 7 years of 
experience. 

Deputy Project 
Manager/Project 
Planning 

Jeff Payne, P.E. 

B.S., Civil Engineering; M.S., 
Water Resources 
Engineering; 15 years of 
experience. 

Climate Change 

Don Crone, P.E. B.S., Civil Engineering; 39 
years of experience. Cost Estimating 

James Loucks, P.E. 
B.S., Construction 
Engineering; 33 years of 
experience. 

Cost Estimating 

Puja Mohandas 

B.A., Architecture; M.A., 
Architecture; M.S., Civil 
Engineering; 10 years of 
experience. 

Cost Estimating 

Paul Smith B.S., Civil Engineering; 47 
years of experience. Cost Estimating 

Vincent Barbara 
B.S., Agriculture Business; 
M.A., Economics; 6 years of 
experience. 

Economics 

Matthew Carpenter, P.E. B.S., Civil Engineering; 15 
years of experience. Engineering 

Robert Filgas, P.E. B.S., Civil Engineering; 28 
years of experience. Engineering 

Andrew Nishihara, P.E. B.S., Bioengineering; 5 years 
of experience. Engineering 

Philip Salzman, P.E. 
B.S. Civil Engineering; B.A. 
Biological Sciences; 18 years 
of experience. 

Engineering 
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 MWH (contd.)  
Name Qualifications Participation 

Shankar Parvathinathan, P.E. 

B.E., Chemical Engineering; 
M.S., Environmental 
Engineering; Ph.D., 
Environmental Engineering; 
13 years of experience. 

Engineering and 
Hydraulics 

James Herbert, C.E.G, P.G. B.S. Geological Sciences; 33 
year of experience. 

Engineering 
Geology and 
Geology 

Ian Buck, P.E. B.S., Civil Engineering; 4 
years of experience. 

Engineering, 
Recreation, Real 
Estate and Cost 
Estimating 

Evan Perez, P.E. 
B.S., Civil Engineering; M.S., 
Civil Engineering; 2 years of 
experience. 

Engineering, 
Recreation, Real 
Estate and Cost 
Estimating 

Eric Clyde, P.E. 
B.S., Civil Engineering; M.S., 
Civil Engineering; 36 years of 
experience. 

Engineering; 
Hydrology, 
Hydraulics, and 
Water 
Management. 

Jill Chomycia, P.H. 

B.S., Geological Sciences; 
M.S., Soil Sciences; M.S., 
Hydrology; 10 years of 
experience. 

Environmental 
Planning 

Stephanie Theis 

B.S., Fisheries Ecology; 
Graduate Studies, Applied 
Ecology and Conservation 
Biology; 24 years of 
experience. 

Fisheries and 
Aquatic 
Ecosystems 

Craig Altare, P.G. 
B.S., Geology; M.S., 
Hydrology; 10 years of 
experience. 

Geology and Water 
Quality 

Erica Bishop 
B.S., Physical Geography; 
M.A., Water Resources; 10 
years of experience. 

Geology, 
Geomorphology, 
Minerals and Soils 

Heather Shannon, P.G. 
B.S., Geology; M.S., 
Hydrology; 10 years of 
experience. 

Geology, 
Geomorphology, 
Minerals, and Soils 

Steve Irving B.A., Philosophy; 22 years of 
experience. GIS 

Chisa Nishii 

B.S., Environmental Biology 
and Management; M.S., 
Geographic Information 
Systems; 12 years of 
experience. 

GIS 

Mimi Reyes B.F.A., Graphic Design; 24 
years of experience. Graphics 
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 MWH (contd.)  
Name Qualifications Participation 

David Altare, P.E. 
B.S., Biology; B.S., Civil 
Engineering; 9 years of 
experience. 

Hydrology and 
Hydraulics, 
Fisheries and 
Aquatic 
Ecosystems 

Barbara McDonnell B.A., Biology; M.A., Biology; 
38 years of experience. 

NEPA/CEQA 
Specialist 

Meredith Parkin, PMP 
B.S, Human Nutrition and 
Food Science; J.D., Law; 14 
years of experience. 

NEPA/CEQA 
Specialist 

Vanessa Nishikawa, P.E. 

B.S., Biomedical 
Engineering; M.S., Civil 
Engineering; 20 years of 
experience 

Planning 

Rina Binder-Macleod 

B.Eng., Environmental 
Engineering; M.Eng., Civil 
Engineering; 2 years of 
experience. 

Planning and 
Document 
Coordination 

Rajaa Hassan, P.E. 

B.S., Civil Engineering; M.S., 
Civil and Environmental 
Engineering; 13 years of 
experience. 

Power and Energy 

Helen Iosfin, P.Eng. M.Sc, Electrical Engineering; 
32 years of experience. Power and Energy 

Kristin Goree B.S., Government; 9 years of 
experience. Public Involvement 

Craig Moyle, PMP B.A., Journalism; 21 years of 
experience. Public Involvement 

Dina Hunt, P.E. 

B.S., Civil and Environmental 
Engineering; M.S., Civil and 
Environmental Engineering; 
10 years of experience. 

Seismic Hazards 

William Smith, P.E. B.S., Forest Engineering; 37 
years of experience. 

Water Quality, 
Water 
Management and 
Power and Energy 

Andy Draper, P.E. 

B.S., General Engineering; 
M.S., Irrigation Engineering; 
Ph.D., Water Resources; 35 
years of experience. 

Water Quality; 
Hydrology, 
Hydraulics, and 
Water 
Management 

Amy Lehman 22 years of experience. Word Processing 
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North State Resources 

(NSR)  
Name Qualifications Participation 

Paul Uncapher B.A., Geology; 34 years of 
experience. 

Project Manager, 
Wild and Scenic 
Rivers, Land Use 

Constance Carpenter 

B.A., History; B.S., Range 
Resources with emphasis in 
Fire Ecology; M.S., Forest 
Resources; 23 years of 
experience. 

Aesthetics and 
Visual Resources 

Andrew Minks 

B.S., Natural Resources 
Planning and Interpretation; 
M.S., Environmental Science 
and Management; 24 years 
of experience 

Aesthetics, Land 
Use and Planning, 
Public Services, 
Utilities and 
Service Systems, 
Hazards and 
Hazardous 
Materials 

Kurt Bainbridge 
B.S., Wildlife Management 
and Conservation; 9 years of 
experience. 

Botanical 
Resources and 
Wetlands, Wildlife 
Resources 

Heather Kelly B.S., Biology; 17 years of 
experience. 

Botanical 
Resources and 
Wetlands, Wildlife 
Resources 

Len Lindstrand III 

B.S., Wildlife Management; 
Minors in Fisheries 
Management and Forestry; 
21 years of experience. 

Botanical 
Resources and 
Wetlands, Wildlife 
Resources 

Sara Tona 
B.S., Genetics and Plant 
Biology; 5 years of 
experience. 

Botanical 
Resources and 
Wetlands, Wildlife 
Resources 

Mike Gorman B.S., Fisheries; 10 years of 
experience. 

Fisheries and 
Aquatic 
Ecosystems 

Keith Marine 
B.S., Wildlife and Fisheries 
Biology; M.S., Ecology; 29 
years of experience. 

Fisheries and 
Aquatic 
Ecosystems 

Mariah McPherson 

B.S., Civil and Environmental 
Engineering; M.S., Civil and 
Environmental Engineering; 
9 years of experience. 

Geology, 
Geomorphology, 
Minerals, and Soils 

Tim Reilly B.S., Soil Science; 37 years 
of experience. 

Geology, 
Geomorphology, 
Minerals, and Soils 

Duncan Drummond B.S., Geology; 9 years of 
experience. 

Geology, 
Geomorphology, 
Minerals, and 
Soils; Water 
Quality 
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North State Resources 

(NSR) (contd.)  

Name Qualifications Participation 

Tom Koler 

B.S., Geology; M.S., 
Geology; Ph.D. 
Geomorphology; Ph.D., 
Business Management; 36 
years of experience. 

Geology, 
Geomorphology, 
Minerals, Soils, 
Water Quality 

Teri Mooney 
B.S., Geography; M.S., GIS 
Science and Technology; 21 
years of experience.  

GIS 

Charles Shoemaker 

B.S., Wildlife Biology 
(currently enrolled in M.S. 
program); 13 years of 
experience.  

GIS 

Wirt Lanning 
B.S., Ecology and 
Systematic Biology; 19 years 
of experience. 

Land Use and 
Planning, Public 
Services, Utilities 
and Service 
Systems 

Scott Goebl B.A., Geography; 22 years of 
experience. 

Land Use and 
Planning, Utilities 
and Service 
Systems, Public 
Services 

Michael Hupp B.S., Forest Management; 39 
years of experience. 

Land Use, 
Vegetation, Wild 
and Scenic Rivers 

Amy Croft 

B.S., Wildlife and Fisheries 
Science; M.S., 
Environmental Science and 
Policy; 9 years of experience 

Wildlife Resources, 
Fisheries, and 
Aquatic 
Ecosystems 

Sylvia Cantu A.A., Court Reporting; 32 
years of experience. Word Processing 

Kathryn McDonald B.A., English; 34 years of 
experience. 

Writing and 
Technical Editing, 
Wild and Scenic 
Rivers 
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 AECOM  
 (Under subcontract to MWH)  

Name Qualifications Participation 

Tammie Beyerl 
B.S., Plant Biology; M.S., Plant 
Biology (Ecology); 12 years of 
experience. 

Botanical Resources and 
Wetlands 

Petra Unger 
 M.S., Botany (minors in Soil 
Science and Zoology); 17 years of 
experience.  

Botanical Resources and 
Wetlands 

Stephen Pagliughi 
B.S., Fisheries and Wildlife Science; 
M.S., Fisheries Biology; 21 years of 
experience. 

Fisheries and Aquatic 
Ecosystems 

Lisa Clement B.S., Environmental and Resource 
Sciences; 14 years of experience. GIS 

Brian Perry 29 years of experience. Graphics 

Phil Dunn B.S., Zoology; M.S., Fisheries 
Biology; 31 years of experience. NEPA/CEQA Specialist 

Anne Ferguson 

B.S., Natural Resource Recreation 
and Tourism; M.S., Environmental 
Sustainability; 11 years of 
experience. 

Recreation and Public 
Access 

Jenifer King B.S., Biology; 18 years of 
experience. 

Socioeconomics, 
Population, and Housing; 
Environmental Justice; 
Agriculture and Important 
Farmlands; Other 
Required Disclosures 

Michael Smith 
B.A., Environmental Studies; M.A., 
Geography; Ph.D., Sociology; 20 
years of experience. 

Socioeconomics; 
Environmental Justice 

Julie Nichols 
B.A., Political Science (with honors); 
M.S., Journalism; 22 years of 
experience. 

Technical Editing 

Kara Baker 

B.A., Political Science and 
Environmental Science; M.S., Civil 
and Environmental Engineering; 8 
years of experience. 

Water Quality 

Kerry McWalter 
B.S., Environmental Engineering; 
M.E., Aquatic Ecology; 11 years of 
experience. 

Water Quality 

Demian Ebert B.A., Biology; 22 years of 
experience. Wildlife Resources 

Leo Edson B.S., Biological Sciences; 24 years 
of experience. Wildlife Resources 

Kelly Holland 
B.A., Environmental Studies; M.S., 
Environmental Science; 16 years of 
experience. 

Wildlife Resources 

Charisse Case 17 years of experience. Word Processing 
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 Ascent Environmental  
 (Under subcontract to MWH)  

Name Qualifications Participation 

Honey Walters 
B.S., Environmental Science and 
Chemistry; M.S., Atmospheric 
Science; 15 years of experience. 

Senior Air Quality, 
Climate Change, 
and Noise 
Specialist 

Dimitri Antoniou 

B.S., Environmental Management 
and Protection; M.S., City and 
Regional Planning; 5 years of 
experience. 

Air Quality, Climate 
Change, and Noise 
Analyst 

Austin Kerr B.A., Economics; 11 years of 
experience. 

Air Quality and 
Noise Analyst 

 Cascade Economics  
 (Under subcontract to MWH)  

Name Qualifications Participation 

Michael Taylor 

A.B., Computer Science; M.S., 
Agricultural and Resource 
Economics; Ph.D., Agricultural 
and Resource Economics; 26 
years of experience. 

Socioeconomics 

 
Far Western 

Anthropological Research 
Group, Inc. 

 

 (Under subcontract to MWH)  
Name Qualifications Participation 

Brian Byrd 

B.A., Anthropology; M.A., 
Anthropology; Ph.D., 
Anthropology; 36 years of 
experience. 

Cultural Resources 

William Hildebrandt 

B.A., Anthropology; M.A., 
Anthropology; Ph.D., 
Anthropology; 36 years of 
experience. 

Cultural Resources 

Kelly McGuire 
B.A., Cultural Anthropology; M.A., 
Cultural Anthropology; 36 years 
of experience. 

Cultural Resources 

Kathleen Montgomery 
A.A., General Education; B.A., 
Communications, Graphic Arts; 7 
years of experience. 

Cultural Resources 

Melissa Johnson B.S., Anthropology; B.A., History; 
5 years of experience. Cultural Resources 

Paul Brandy 

B.S., Wildlife and Conservation 
Biology; M.S., Natural Resources 
Management (Wildlife); 11 years 
of experience. 

GIS – Cultural 
Resources 

Sharon Waechter 
B.A., Anthropology; M.A., 
Anthropology; M.A. English; 36 
years of experience. 

Cultural Resources 
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Far Western 

Anthropological Research 
Group, Inc.  

 (Under subcontract to MWH)  
Name Qualifications Participation 

Tammara Norton B.A., Anthropology; B.A., Art; 
31 years of experience. Word Processing 

Lin Wang 

A.A., Accounting, 
International Accounting 
System; B.A., Accounting; 21 
years of experience. 

Word Processing 

Jennifer Collier 17 years of experience. Word Processing 

 Hanson Environmental, 
Inc.  

 (Under subcontract to MWH)  
Name Qualifications Participation 

Chuck Hanson 

B.S., Fisheries Biology; M.S., 
Fisheries Biology; Ph.D., 
Ecology and Fisheries 
Biology; 33 years of 
experience. 

Delta Fisheries and 
Aquatic 
Ecosystems 

Kristie Karkanen B.A., Communications; 8 
years of experience. 

Delta Fisheries and 
Aquatic 
Ecosystems 

 JRP Historical 
Consulting  

 (Under subcontract to MWH)  
Name Qualifications Participation 

Steven Melvin 
B.A., History; M.A., Public 
History; 8 years of 
experience. 

Cultural Resources 

Stephen Wee B.A., History; M.A., History; 
38 years of experience. Cultural Resources 

 MGE Engineers  
 (Under subcontract to MWH)  

Name Qualifications Participation 

Bob Sennett 

B.S., Civil and Structural 
Engineering; M.S., Civil and 
Structural Engineering; 21 
years of experience.  

Engineering 

 URS  
 (Under subcontract to MWH)  

Name Qualifications Participation 

Elena Nilsson M.A., Anthropology; 33 years 
of experience. Cultural Resources 
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112, 115). 3-(5, 21, 26, 28, 29, 32, 33, 35, 51). 6-(15, 17, 21, 22, 26, 48).  
7-(13, 28, 47, 89, 90). 9-11. Chapter 11. 13-217. 18-(44, 58, 71, 78, 86). 
25-14. 33.3-(20, 117, 141-145, 148-154. 156, 158-160). 33.6-(35, 36). 
33.7-10. 33.8-(60, 65, 66, 74, 76, 78, 81-83, 99, 100). 33.10-(26, 28, 72, 
75, 145, 351, 353, 354-357, 359). 33.11-(39, 255, 431, 481, 482, 493, 
552-554, 581).  

CHP—see California Highway Patrol 
circulation: 7-7. 11-68. 17-(23, 25). 20-(7, 26, 32, 57, 58). 22-(13, 17, 19, 21, 

22-24).  
Clean Air Act (CAA): 1-30. 3-54, 4-48. 5-(11, 12-14, 25). 9-12. 20-6. 26-18. 
Clean Water Act (CWA): 1-(29, 31). 2-(8, 36-38, 117). 3-(22, 30, 49-53, 66). 4-

(48, 51). 6-27. 7-(3, 4, 14, 19-24, 32, 82, 131, 175). 9-12. 11-(31, 32, 
35). 12-(31, 99, 100, 125). 13-(96, 99). 21-21. 26-(12, 13). 32-6. 33.6-
(18, 19, 21, 22). 33.8-110.  

climate: 4-(29, 22, 46, 68, 79, 87). Chapter 5. 7-40. 9-(2,4). 10-(3, 19). 11-(2, 
17, 18, 25). 12-(33, 83). 18-(2, 11).  26-(1, 2).33.3-(2, 3, 47-53). 

climate change: 1-(10, 12-13). 3-(2, 3, 12). 3-(18, 29, 30). 4-(113-117). Chapter 
5. 6-(126-130, 132, 133). 7-(295, 297-299).  9-50. 10-(13, 27, 28, 54, 
55). 11-(31, 64, 83, 373-379). 12-(220, 223, 224-227). 13-(280, 282-
284). 16-(45, 47, 54, 56, 62. 63). 17-28. 18-(11, 99, 100). 23-(27-30).  
26-8. 33.2-(1-3). 33.3-(2, 3, 21, 47-53, 62, 113, 118, 149, 150, 154, 160, 
172-174). 33.6-(36, 66, 74). 33.9-(84, 85, 101, 102). 33.10-(28, 75, 172, 
173-176, 351, 363-367, 389, 390, 411). 33.11-(39. 224, 556, 588). 
33.12-123.  

CNDDB—see California Natural Diversity Database 
CNEL—see community noise equivalent level 
CNPS—see California Native Plant Society 
CO—see carbon monoxide 
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COA—see Coordinated Operations Agreement 
Colusa County: 3-34. 5-1. 6-(11, 31). 7-36. 8-20. 10-3. 11-46. 13-157. 16-7. 17-

18. 24-(6, 9, 13).  
common plant communities: 12-(27, 31). 
community noise equivalent level (CNEL): 3-69, 8-(5,8-10, 12, 13, 16-18, 28). 
Comprehensive Environmental Response, Compensation, and Liability Act 

(Superfund): 7-16. 9-(8, 12, 18, 22).  
Comprehensive Plan 1—see CP1 
Comprehensive Plan 2—see CP2 
Comprehensive Plan 3—see CP3 
Comprehensive Plan 4—see CP4 
Comprehensive Plan 5—see CP5 
concrete: 1-19. 2-(42, 82-86, 91-943). 3-(44, 48). 4-(34, 35, 67, 77, 86, 92, 100, 

114-117). 5-(34, 35, 47, 51, 55, 61). 6-1. 8-(25, 26). 9-25. 14-9. 16-(15, 
23, 31). 19-9. 20-9. 21-34. 22-(18, 20). 26-(2, 7). 33.3-(51, 52, 93). 
33.10-(430, 435, 436, 438). 33.11-(12, 39, 122, 188, 224). construction 
equipment: 2-(36, 39, 90, 105). 3-23. 5-(26, 28, 34, 42, 43, 46, 50, 60, 
68). 7-293. 8-(6, 7, 22, 25-28, 31, 35, 38). 9-(23, 26, 27, 31, 32, 34, 35, 
38, 42). 13-(120, 134). 19-(82, 84, 85-90, 92, 95, 97-99, 101). 33.3-73. 
33.10-(251, 257, 258) 

construction footprint: 1-2. 12-(139, 142). 13-257. 32-2. 
construction staging areas—see staging areas 
consultation: 1-(1, 26, 29, 30, 41-42). 2-(19-22, 26, 40). 3-(5-8, 31,49, 52,61). 

6-14,15. 7-(12, 13, 28). 9-20. 11-(29, 31, 35, 36, 39, 43, 75). 12-(99, 
109, 121, 152, 200, 201). 13-(77, 88, 89, 95, 98 156, 158,  214,  243, 
246-248, 250-254, 257, 273, 274). 14-(10, 11, 13-16, 18, 19, 31, 33). 22-
11. 24-(10, 17, 20, 23, 26, 29). 26-(14, 16). 27-(1, 3, 5, 6, 7). 33.3-(3, 14, 
55, 65, 66, 79, 82, 84, 85, 86, 87, 134, 145, 147, 148, 157, 168). 33.6-
(15, 33.7-9-11). 33.8-(65, 66, 74, 102, 112). 33.9-(84, 101). 33.10-143, 
33.11-(431, 544, 577).  

Contra Costa County: 3-(39). 10-12. 16-7.  
cooperating agency: 1-(29, 30). 33.3-(46, 62, 65, 66, 135). 33.6-(15, 18). 33.10-

81. 33.11-341. 
Coordinated Operations Agreement (COA): 11-(34). 33.3-108. 33.8-124. 33.10-

144. 
cottonwood: 1-21. 2-(11, 13, 14, 40, 64, 78, 109). 4-(30, 31, 34, 73, 74, 82, 89, 

96, 102). 6-(1, 2, 7, 21, 30, 31, 51). 7-(7, 16, 32, 90). 8-(8-10). 10-(1, 17, 
18). 11-(3, 47, 49, 50, 59, 88, 127, 128). 12-(8, 9, 27, 28, 31, 32, 34, 49, 
50, 51, 52, 54, 80, 114, 115 117, 123, 129, 132, 147, 148, 149, 150, 179, 
204, 206, 214). 13-(26, 27, 44, 78, 104, 106, 127, 151, 152). 14-(3, 9). 
17-6. 18-(12-15, 43). 21-15. 22-4. 24-5. 33.3-(28, 32, 40, 80, 163). 33.6-
13. 33.8-(18, 78). 33.10-78. 33.11-118. 

cottonwood-willow woodland: 10-18. 12-54. 
Council on Environmental Quality (CEQ): 2-1. 3-2. 5-13. 32-2. 33.3-9. 33.10-

169. 
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CP1: 2-(22, 24, 27, 31, 44-50, 52, 53, 55, 57-61, 67, 68, 72, 77, 81-82, 84, 87-
89, 93, 96, 97, 100, 101, 107, 114, 115). 4-(63, 64-69, 74-77, 79, 80-84, 
86-98, 100, 101, 104-109, 111, 112, 114). 5-(34-36, 39-46, 48-57, 59-
63, 65, 66, 69-72). 6-(43, 44, 47-50, 52-55, 57-67, 69-75, 78, 82-92, 
101, 102, 109-114, 121, 123-125, 127, 128). 7-(81-93, 95, 96, 97-138, 
141, 144, 147, 150, 155,161, 164, 167, 175,177, 178, 219-221, 240, 297. 
8-(30, 34, 35). 9-(23, 26, 31, 32, 34). 10-(36, 42, 52). 11-( 55, 57, 84, 88, 
91, 93-96, 103, 105, 110, 115, 120, 122, 130, 131, 134, 137, 140, 141, 
146, 154, 156, 157, 166, 168, 181, 186, 187, 218, 219, 231, 236, 237, 
257, 258, 267, 273, 297, 305, 307, 319, 365, 374, 377, 378). 12-(141, 
142, 156, 161-164, 170-174, 202, 220, 223-227). 13-(152, 159, 160, 
162, 165, 176, 184, 187, 211, 243, 245-247, 249-253, 255, 256, 260, 
261, 266, 281-283). 14-(23, 24, 26, 30, 32) 16-(15, 24, 25, 27-50, 52, 58, 
60, 66-74). 17-(27, 29-37, 39-43). 18-(28-32, 34-49, 55-61, 68-78, 80-
82, 84-88, 90-97, 99, 100). 19-(81-95, 97-99). 19-99. 20-(9, 25, 30-58). 
21-(28-32, 34-51, 53-55). 22-(13-31). 23-(13-15, 20, 26-28). 24-(15-32, 
34). 25-(26-41, 43, 44). 26-(3, 11). 33.8-(21, 93). 33.9-(35, 61, 62). 
33.10-(153, 155, 158, 167, 168, 177, 253, 348, 407, 432). 33.11-(63, 
142, 202, 310, 322, 380, 492, 544, 546, 548, 554, 577, 579, 581). 33.12-
(86, 88, 125). 

CP2: 2-(18, 20, 22, 24, 27, 31, 45, 46, 47, 53-56, 59, 61, 67, 70, 81, 82, 84, 87-
89, 93, 96, 97, 100, 101, 107, 114,115). 4-(75-83, 90, 96, 97, 98, 104-
106, 108-110, 115). 5-(40, 45-50, 52, 56, 57, 65, 69, 72). 6-(43, 45, 47-
50, 52-55, 57-67, 69-75, 91-100, 109-113, 123-125, 128, 129). 7-(90, 
131-175, 182, 199, 214, 219, 223, 225, 227, 229-233, 272, 278-285, 
289, 290, 297, 298). 8-(29-38). 9-(31-36, 44, 45, 47, 48, 50). 10-(36-46, 
50-52, 57). 11-(102, 104, 107, 109, 112, 114, 117, 119, 156-207, 209, 
214, 216-218, 221, 224, 226, 229, 257, 258, 267, 297, 303, 305, 307-
310, 330, 358-364, 366-368, 375-378). 12-(156-167, 170-174, 176, 177, 
182-184, 190, 193-197, 207-209, 220, 223-226). 13-(159-166, 168, 169, 
171, 172, 174-176, 178-181, 194, 197, 203, 210, 211, 214, 219-221, 
234-241, 258-263, 266, 267, 281, 282). 14-(23, 25-27, 33-35). 16-(15, 
34-51, 58, 66-69, 72, 73). 17-(33, 34, 39, 41). 18-(36, 37, 48-61, 66, 69-
74, 77, 78, 80-82, 85-88, 90-93, 95, 100). 19-(85-89, 94, 97). 20-(9, 25, 
35-51, 54). 21-(35, 37-40, 49, 53, 55). 22-(17-19, 25- 29). 23-(15, 17, 
21, 26, 28). 24-(19-23, 26, 28, 32-34). 25-(32-38, 41, 44). 26-11. 32-8. 
33.3-(10, 79-81, 84, 111, 112, 114, 122). 33.6-(10, 11). 33.9-(61, 62). 
33.10-(153, 155, 253, 432). 33.11-(63, 142, 202, 310, 380, 492, 544, 
546, 548, 554, 577, 579, 581). 33.12-(86, 88, 125). 

CP3: 2-(19, 20, 22, 24, 26, 27, 31, 45-47, 56-59, 67, 76, 81, 82, 84, 87-89, 93, 
96, 97, 100, 101, 107, 114, 115). 4-(83-93, 98-100, 104-106, 108, 110, 
111, 112, 115, 116). 5-(40, 45, 50, 51-54, 65, 69, 72). 6-(44, 47-50, 52-
55, 57-67, 69-75, 100-109, 123-125, 129-130). 7-(90, 175-220, 223, 
234-236, 238, 278-285, 290-292, 294, 298, 299). 8-(31, 32, 35-37, 39). 
9-(34-39, 41, 42, 44, 45, 48, 50). 10-(39-43, 46, 47, 50-52). 11-(54, 55, 
57, 102, 104, 107, 109, 112, 114, 117, 119, 208-258, 267, 270, 271, 278, 
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283, 288, 293, 311, 317, 318, 332, 336, 358-364, 368, 369, 371, 372, 
376-378). 12-(161-173, 175-177, 182-184, 186, 193-197, 209-211, 218-
220, 224-226). 13-(181-184, 186-190, 192, 194-209, 222-227, 234-241, 
264-269, 281-283). 14-(26, 27- 29, 33-35). 16-(15, 42-64, 66-68, 70, 72-
41). 17-(34-37, 39, 41, 42). 18-(36, 37, 60-76, 83-88, 90-93, 95, 96, 
100). 19-(87-92-94, 97, 98). 20-(9, 25, 39-51, 55). 21-(35, 40, 41-43, 45, 
49, 50, 53-55). 22-(19, 20-22, 24-26, 28, 29, 31). 23-(17, 19, 26, 29). 24-
(22-26, 29, 32-34). 25-(36-41, 44). 26-11. 32-(6, 7). 33.3-(10, 79-81, 84, 
100, 101, 111, 112, 114). 33.6-(10, 11, 13). 33.8-76. 33.9-(12, 26, 55- 
58, 88, 105). 33.10-(24, 25, 89, 90, 153, 155, 158, 253, 432). 33.11-(63, 
142, 202, 310, 380, 492, 544, 546, 548, 554, 577, 579, 581). 33.12-(86, 
88, 125). 

CP4: 1-2. 2-(22, 23, 25, 27, 31, 45-47, 60-62, 65, 67-69, 71, 74, 78, 81, 82, 84, 
87, 88, 89, 93, 96, 97, 100, 101, 102, 107, 113-115). 4-(85, 90-98, 105, 
106, 108, 111, 112, 116, 117). 5-(33, 40, 43, 45, 49, 54-60, 63, 65, 70, 
72). 6-(44, 45, 47-50, 52-55, 57-67, 69, 70-75, 109-113, 123-125, 131, 
132). 7-(90, 219-233, 237, 278-285, 291-294, 298, 299). 8-(32-37, 39). 
9-(37-41, 44, 45, 48, 49). 10-(11, 42-46, 50-52). 11-(54, 55, 57, 102, 
104, 107, 109, 112, 114, 117, 119, 256-259, 261, 263, 265, 267, 268, 
270-285, 288, 290, 293, 295, 297, 298-300, 303-310, 317-319, 322, 325, 
327, 358-364, 369, 370, 377, 378). 12-(161-164, 170-178, 180-185, 187-
191, 193-197, 212, 213, 215-218, 220, 225-227). 13-(203-221, 230, 231, 
234-241, 269-272, 274, 275, 278, 279, 281, 283). 14-(27, 29-31, 33-36). 
16-(15, 50-58, 66-68, 70, 73, 74). 17-(36, 37, 39, 42). 18-(36, 37, 73-82, 
87, 90-93, 96, 97, 100). 19-(89-94, 98). 20-(9, 25, 42-51, 55, 56). 21-
(35, 43-50, 54). 22- (22-25, 27, 29, 30). 23-(20-23, 26, 29, 30). 24-(24-
28, 33, 36-41). 26-11. 32-(2, 6-8). 33.3-(10, 39, 40, 42, 45, 46, 75, 78-
81, 84, 88, 90, 100, 111, 112, 114, 122, 146, 151, 154, 155, 161). 33.6-
(10, 11, 13, 18, 36, 66, 67, 76, 85). 33.8-119. 33.9-(35, 61, 62). 33.10-
(72, 75, 142, 147, 148, 153, 155, 157, 207, 218, 253, 345, 346, 348, 353, 
358, 432). 33.11-(63, 142, 175, 185, 202, 266, 310, 360, 380, 410, 449-
451, 481, 482, 492, 544, 546, 548, 554, 577, 579-581). 33.12-(86, 88, 
104, 125). 

CP5: 2-(22, 24, 26, 27, 31, 45-47, 71-78, 81, 82, 84, 87-89, 93, 96, 97, 100-102, 
104-107, 114, 115). 4-(85, 98-106, 108, 112, 113, 117). 5-(33, 40, 43, 
45, 49, 53, 60-65, 70-72). 6-(45,47-50, 52-55, 57-67, 69-75, 113-125, 
132, 133). 7-(90, 233-285, 293, 294,299). 8-(34-37, 39, 40). 9-(41-44, 
45, 49, 50). 10-(11, 32, 46-48, 50-52, 55). 11-(55, 57, 63, 102, 104, 107, 
109, 112, 114, 117, 119, 310-320, 322-364, 370-372, 378, 379). 12-
(161-164, 170-173, 177, 182-191, 193-197, 217-221, 226,227). 13-(160, 
181, 204, 221-232, 234-241, 276-279, 281, 283, 284). 14-(27, 29, 31-34, 
36). 15-4. 16-(15, 18, 58-68, 70, 74). 17-(37-39, 42, 43). 18-(36, 37, 82-
84-88, 90-93, 97, 100). 19-(91-94, 99). 20-(9, 25, 46-51, 56-58). 21-(35, 
47, 48, 49, 54, 55). 22-(23-26), 28, 29, 30, 31). 23-(23-26, 30). 24-(28-
30, 32-34, 36-41, 43, 44). 26-11. 32-(6, 7). 33.3-(10, 39, 40, 45, 56, 75, 
79-84, 88, 100, 101, 111, 112, 114, 122, 129, 146, 154, 155). 33.6-(10, 
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11, 36). 33.8-(67, 76). 33.9-(56, 57, 61, 62). 33.10-(153, 155, 175, 177, 
253, 407, 432). 33.11-(63, 68, 142, 185, 202, 266, 310, 322, 380, 481, 
482, 492, 544, 546, 548, 554, 577, 579-581, 595). 33.12-(86, 88, 125). 

critical habitat: 1-16. 2-(19-21, 30). 3-(6, 51, 52). 6-(15, 16). 7-(12, 28). 11-(29, 
30, 35). 12-(80, 99, 130, 151, 161, 170, 177, 187, 194, 222, 224, 226). 
13-(49, 79, 80, 89, 154, 157, 180, 202, 220, 232). 33.8-(80, 81, 99, 100). 
33.10-51. 33.11-(481, 482). 

cultural resources: 1-(30, 35, 40). 2-(9, 106). 3-(1, 4, 44, 54, 68). 6-37. 10-(1, 
23, 24, 53). Chapter 14. 17-(13, 20). 24-(10, 11, 17, 20, 23, 26, 29). 25-
(20, 23, 27-29, 33, 34, 38, 39). 26-(2-4, 9, 18). 27-(7, 8). 29-(1, 8, 9). 
Chapter 33.  

cumulative impacts: 1-26. 3-(1, 11-19, 23, 24). 4-(113-117). 5-(70, 72). 6-126. 
7-(4, 294, 295). 8-39. 9-(49, 50). 10-53. 11-(372, 373-377, 379). 12-
(219). 13-279. 14-(36, 37) 15-4. 16-(70-74). 17-(43, 44). 18-97. 19-(99, 
100, 101). 20-(56, 57). 21-(54, 55). 22-29. 23-(26, 27). 24-33. 25-44. 26-
(1, 2). 33.3-1. 33.3-(10-13, 159, 166). 33.8-(61, 68, 77, 113). 33.10-(44, 
90, 166, 343, 344, 350, 365-368, 390). 33.11-(47, 88, 175, 266, 291, 
360, 410, 450, 452, 513). 33.12-(82,85).  

CVPIA—see Central Valley Project Improvement Act 
CVRWQCB—see Central Valley Regional Water Quality Control Board 
CWA—see Clean Water Act 
 
D 
debris: 2-(39, 40, 62, 66, 76, 103, 104, 107). 3-(50, 63). 4-(13, 17, 20, 21, 29, 

51, 64, 83, 108, 109, 111). 5-24. 6-20. 7-(26, 28, 82, 292). 8-37. 9-(5, 7, 
8). 11-(18, 43, 85, 128, 365, 367, 368, 370, 371). 12-216. 13-137. 14-(6, 
8). 18-(7, 39). 21-52. 25-(18, 24). 33.3-73. 33.6-13. 33.10-(256, 345). 

Delta Protection Act: 7-19. 10-(22, 23). 28-3. 32-11. 
Delta Protection Commission: 7-19. 10-(22, 23). 28-3. 32-11. 
Delta Simulation Model 2 (DSM2):. 
delta smelt: 1-(16, 38). 3-(5, 6, 37). 6-(16, 40). 7-(12, 28). 11-(7, 9, 12, 30, 35, 

39, 65, 66, 68-70, 74, 149-155, 201-207, 250-254, 256, 309, 310, 350-
356). 27-7. 33.3-165. 33.6-(38, 39). 33.14-3. 

dewatering: 2-86. 11-(19, 54, 62). 33.3-(148, 152). 33.8-100. 33.10-(430, 433, 
435, 436, 438). 

diesel fuel: 26-5. 
dikes: 1-(32, 33). 2-(37, 46, 50, 55, 59, 67, 77, 78, 86, 87, 94). 3-(44, 45, 52). 4-

(7, 10). 5-(34, 36, 47, 51, 55, 61). 7-23. 12-198. 17-(30, 35). 21-35. 24-
6. 26-13. 33.3-89. 33.11-59. 33.12-83,100). 

dissolved oxygen (DO): 3-22. 7-(5, 7, 31). 11-7. 25-24. 33.3-49. 
diversions: 1-(15, 17, 23, 24). 2-(11, 39, 111). 3-(25, 34, 35, 58, 63). 4-(30, 

113). 6-(2, 3, 5, 8, 22, 39, 40, 41, 43, 52, 53, 126). 7-(7, 8, 13, 17, 18, 
35, 293, 295, 297). 10-(1-3, 31-35). 11-(1, 4, 8, 43, 65, 67, 77, 122, 130, 
131, 181, 186, 187, 231, 232, 236, 237, 298, 303, 305, 306, 336, 372, 
379). 12-(31, 110, 127, 146, 153, 155). 13-(99, 147, 153, 155, 156, 157, 
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159, 200, 201). 18-(28, 49, 61, 74, 83). 21-(2, 10, 11). 23-12. 25-(19, 
43). 33.3-(23,43, 119, 152). 33.9-13. 33.10-445. 33.11-351. 

DO—see dissolved oxygen 
docks: 8-(10, 15, 21). 9-(15, 16). 17-5. 18-(5, 37). 19-(66, 72). 
drainage basin: 6-(34). 7-38. 26-13. 
drainage pattern: 2-37.12-(96-98). 
dredged material:  
dredging: 4-34. 6-39. 7-(16, 91). 11-(7, 26). 13-(96, 99). 17-21. 33.3-34. 
drought: 1-(9, 10, 13, 14). 2-(16, 28, 29, 34, 50, 60, 115). 3-39. 4-37. 6-(11, 13, 

26, 43-45, 68). 7-(81, 131, 219, 234). 10-(2, 4, 7, 13, 27, 28). 11-(30, 31, 
64, 84, 120, 156, 179, 229, 256, 293, 311, 330, 373). 12-(117, 137, 156, 
161, 173, 185). 13-(109, 151). 16-(20-22, 24). 21-(6, 8). 23-(14, 16, 20, 
24). 24-34. 26-24. 25-(32, 36). 33.3-(21, 36, 37, 57, 118, 148, 149, 150, 
151, 153, 154). 33.6-36. 33.8-(66, 85). 33.10-(75, 91, 165, 351, 359). 
33.11-(171, 588). 

dry years: 1-(10). 2-(48, 53, 55, 61, 72). 3-(19, 39). 4-(61, 70). 6-(6, 12, 43,45, 
47, 52, 82, 91, 109, 113). 7-(55, 81, 85, 131, 219, 233). 10-(4, 5, 42, 
43).11-( 64, 65, 67, 69, 83, 84, 122, 151, 155, 203, 206, 252, 255, 257, 
311, 337, 352, 356). 12-(137, 146, 147, 161, 174, 185). 16-(33, 34, 41, 
49, 50, 59, 64). 18-(7, 41, 42, 45). 19-10. 21-13. 23-24. 25-(27, 32, 36, 
37). 33.3-(111, 112, 122, 148, 150, 151, 153). 33.6-36. 33.8-66. 33.9-
(57, 62). 33.10-(72, 149, 207, 344, 345, 351-353, 358, 359). 33.11-(175, 
360, 411, 449-451, 585). 

DSM 2 Model—see Delta Simulation Model 2(DSM2) 
dust, fugitive dust: 2-102. 4-(45, 52). 5-(4, 27, 34, 35, 36, 38, 39, 41, 42, 47, 51, 

52, 55, 56, 61, 62, 66, 67). 12-(215, 216). 13-273. 18-35. 21-31. 33.11-
(80, 81, 86). 

DWR—see California Department of Water Resources 
 
E 
earthquake: 2-93. 3-41. 4-(14-16, 18, 21-24, 36, 47, 48, 50, 51, 53, 58, 65, 76, 

84, 91, 99). 8-6. 22-11. 33.8-111. 33.11-(12, 39, 105, 122). 
easements: 3-69. 9-(11, 24). 10-(19, 23). 11-50. 12-(116, 117, 191, 200, 201). 

13-(106). 17-41. 18-21. 21-20. 26-23. 33.3-(75, 99). 33.11-465. 
EC—see electrical conductivity 
ecological reserves: 18-19. 
ecosystem: 1-(3, 5, 6, 13, 14, 16, 18, 28, 39, 40). 2-(6, 8, 13, 30, 31, 34, 47, 50, 

55, 58, 65, 66, 73, 75). 2-115. 3-(1, 15, 16, 27, 28, 31, 32, 34, 36, 37, 38, 
43, 44, 45, 64). 4-(107, 109, 110) 6-24. 7-(16, 19, 27, 234, 235). 9-(9, 
17). 10-53. Chapter 11. Chapter 12. Chapter 13. 14-(18, 25, 27-29, 31). 
17-(11, 12). 18-95. 22-9. 25-(42, 43). 26-(13, 14, 19, 20). 29-(3-7, 9). 
32-8. Chapter 33. 

ecosystem restoration: 1-(5, 16, 39). 2-(34, 50, 55, 58). 3-(15, 27, 36, 38, 44, 
45). 7-(234). 9-9. 10-53. 11-(33, 47). 12-113. 13-(101, 109, 280). 14-18. 
33.3-(17, 26, 28, 29, 38-41, 43-45, 162). 33.6-37. 33.8-80. 33.10-78, 
463, 469 
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Ecosystem Restoration Program (ERP): 3-15, 27. 11-(33). 12-(113). 13-(109, 
280). 33.3-(28, 162). 33.8-80. 33.10-78. 33.14-4. 

effluent: 3-35. 7-46. 21-(12, 15, 22). 
elderberry shrubs: 13-(79, 82, 148, 215, 217, 239, 272-275, 278, 279). 
electrical conductivity (EC): 6-23 Chapter 7.  
electrical service and infrastructure: 21-(17, 29). 33.9-(14, 15, 27, 34, 35). 
electricity: 1-17. 2-(30, 103). 3-46. 5-(20, 21, 28, 44, 45, 49, 50, 53, 54, 58-60, 

63, 64). 8-10. 14-5. 16-(18, 71). 18-8. 23-(2-5). 26-5. 33.3-(22, 47, 119). 
33.4-2. 33.9-(1, 63, 64). 33.10-(170, 407, 410). 

emergency services: 9-(1, 2, 18, 45, 46). 16-4. 21-1. Chapter 22. 33.11-(72, 73, 
75). 

employment: 2-30. 10-13. Chapter 16. 20-8. 24-(3, 5-7, 11-16, 19, 21, 24, 27, 
230). 26-(4, 6, 7, 17). 33.3-(5, 164, 168, 169). 33.11-11, 78, 168, 171, 
189, 286, 288, 318, 319, 348, 349, 475, 590. 33.12-105.  see also jobs 

Endangered Species Act, California—see California Endangered Species Act 
(CESA) 

Endangered Species Act, Federal (ESA): 1-(7, 29). 11-(29). 12-(98). 13-(86, 
88). 26-13. 33.3-63.  

energy: 1-(17, 30, 41). 2-(50, 114, 115). 3-(2, 3, 17, 44, 46, 61). 4-32. 5-(14, 17-
22, 31, 45, 49, 50, 53, 54, 59, 63, 64, 68). 8-(2, 5, 26). 10-13. 11-(5, 126, 
129, 132, 185, 187, 235, 237, 303, 306, 335, 337). 14-12. 16-(7, 11, 18, 
32, 69). 21-(18-20, 25). Chapter 23. 25-10. 26-(3-5. 19). 28-3. 29-4. 
Chapter 33. 

entrainment: 3-(25, 37). 6-(16, 23, 24). 7-34. Chapter 11. 33.3-(144, 152, 153). 
33.6-38. 33.8-67. 33.10-368. 33.11-47, 175, 360, 410, 450, 452, 513). 

environmental commitments: 2-(31, 32, 34, 44, 53, 56, 60, 72). 4-(68, 69, 74, 
80, 81, 87, 88, 94, 95, 96, 100-102, 107, 109, 110). 7-(41, 82, 83, 131, 
132, 175, 176, 224, 237). 9-26. 11-(85, 88, 95, 97-99, 157, 163, 166, 
168, 208, 216, 218, 219, 257, 258, 267, 270, 272, 273, 304, 317-319, 
335, 365). 12-(191, 200, 203). 13-242. 32-(3, 5). Chapter 33.  

environmental justice: 1-41. 3-(2, 58). 16-(8-10). Chapter 24. 26-(3, 17). 29-(7. 
33.2-1. 33.3-3, 5, 82, 164, 167, 168). 33.9-(24, 88, 105). 33.10-(42, 43, 
91, 152, 154, 155, 227). 33.11-(21, 39, 62, 67, 107, 129, 165, 223, 229, 
256, 269, 310, 353, 381, 431, 445, 545, 548-551, 577, 578, 580, 594).  

Environmental Protection Agency—see U.S. Environmental Protection Agency 
EPA—see U.S. Environmental Protection Agency 
erosion: 2-(13, 36, 37, 42, 79, 82, 86). 3-(36, 44). Chapter 4. 5-(27). Chapter 7. 

9-(8, 14, 26). 11-(4, 18, 66, 67, 85, 91, 97-99, 127, 128, 132, 140, 144, 
163, 214, 267, 374-377, 379. 12-(52, 116, 128, 132, 145, 146, 148, 149, 
181, 203). 13-(51, 105, 106, 116, 118, 122, 123, 125, 151-154, 157, 161, 
163, 175, 180, 183, 185, 197, 201, 202, 205, 211, 219, 222, 227, 231). 
14-(37, 38, 50, 62). 19-(10, 96). 21-(33). 25-(20, 27, 28, 31, 33, 38, 39, 
44). 26-(1). 33.3-(61, 88-90, 140, 172). 33.6-(13, 15, 16, 38). 33.8-(17-
20, 70, 71, 84, 111, 112). 33.10-(3, 430, 432, 434-436, 438, 452, 600). 
33.11-(118, 578, 583). 

ERPP—see Ecosystem Restoration Program Plan 
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ESA—see Endangered Species Act, Federal 
ESU—see evolutionarily significant unit 
ethnicity: 16-(1, 3, 5, 14). 24-(3, 4, 9). 
evolutionarily significant unit (ESU): 1-(9). 11-(64). 33.3-(150). 
excavation: 2-(82, 86, 88, 89, 94, 97, 104). 3-(47, 55, 67). 4-(34, 48, 53). 5-(34, 

67). 7-(22, 26, 224, 237). 8-(24-27, 30-32, 34). 9-(26). 12-(100, 178, 
181, 188). 13-(129, 130, 132, 135, 137, 141, 216, 230, 255). 14-(6, 8, 
12, 14). 17-(40). 19-(100). 21-(29, 51, 52). 33.3-(86, 37). 

executive order: 1-(17). 2-(8). 3-(49, 58, 89). 5-(14, 18, 19, 21). 12-(108, 109). 
13-(96, 97). 14-(11, 12). 15-(3). 16-(9). 24-(1, 7, 8). 26-(17, 18). 27-(6). 
32-(12). 33.3-(22, 119, 161, 167). 33.7-(10). 33.9-(88, 105). 33.10-
(158). 33.11-(509).  

existing (2005) conditions: 1-(10, 11), 2-(30, 84). 3-(4, 5, 9, 13, 18, 19, 21-23, 
29). 4-(59, 72, 74, 75, 81, 82, 88-90, 95-97, 101-103, 113). 5-(40, 41, 
44, 45, 48-50, 52-54, 56, 59, 60, 62-64). 6-(10, 18, 37, 63, 69, 70, 75-77, 
79-81, 94, 98, 103, 107, 112, 117, 128-131, 133). 7-(25, 38, 42, 49, 50, 
55, 84, 86, 90, 97, 126, 133, 134, 136, 167, 170, 177, 178, 180, 185, 
211, 214, 221, 222, 226, 229, 233, 235, 236, 269, 272, 286, 295). 8-(8, 
23, 26, 40). 10-(27-29, 32-35, 37, 38, 40, 41, 44, 45, 47-49, 54). 11-(59, 
65, 93, 115, 121, 180, 203, 216, 229, 230, 236, 238, 239-254, 270, 278, 
283, 285, 287-289, 291, 295, 296, 305, 317, 325-327, 331, 336, 338-
352, 356). 12-(117, 203). 13-(109, 113, 117, 118, 154, 197, 200, 201). 
14-(21). 16-(16, 18, 37, 41, 49, 64, 71). 17-(26). 18-(24, 26, 37, 39, 40, 
43, 45, 46, 57, 59, 70, 72, 76, 81, 85). 19-(81, 82). 20-(27). 23-(1). 25-
(24, 33, 37, 41). 33.3-(107, 111, 112, 114, 143, 161). 33.6-(35, 39, 44). 
33.8-(98). 33.9-(51). 33.10-(246, 365, 366, 391). 33.11-(180, 182).   

extended study area: 1-(18, 23, 31). 2-(9). 3-(3, 24, 32, 38, 45, 64). 4-(1, 23-25, 
33, 35, 45, 47, 62, 74, 75, 82, 89, 90, 97, 103, 113, 117). 5-(1, 71). 6-(7. 
10, 28, 41). 7-(1, 11, 17, 22, 24, 30, 32, 36, 46, 50, 51, 91, 92, 137, 138, 
181, 227, 228, 239, 281, 282, 289-291, 293-295, 297-299). 8-(10, 11, 
23, 29, 30, 32, 34, 36, 40). 9-(1, 6, 11, 20, 22, 29, 30, 33, 34, 36, 37, 39, 
40, 41, 43, 44, 46, 47). 10-(1, 6, 7, 11, 24, 29, 30, 34, 35, 38, 41, 42, 45, 
48, 51, 53, 55). 11-(10-15, 23, 30, 32, 50, 51, 74, 305, 372, 373, 374). 
12-(2, 7, 52, 54, 82, 121, 132, 135, 136, 151, 154, 155, 163, 164, 172, 
173, 183, 184, 189, 190, 207, 209, 211, 219, 220-224, 226). 13-(2, 44, 
45, 79, 84, 86, 107, 108, 155, 157, 158, 179, 180, 200, 202, 214, 220, 
230, 232, 279-281). 14-(15, 37). 15-(1, 4). 16-(1, 3, 14, 17-20, 28-31, 
38-40, 46-48, 55, 56, 62, 63, 71-74). 17-(1, 8, 13, 18, 27, 32, 34, 36-38, 
42, 43). 18-(1, 19, 27, 28, 45-49, 58, 59-61, 72-74, 80-83, 87, 88, 94, 95, 
99). 19-(1, 74, 78, 81, 84, 87, 89, 91, 93, 101, 102). 20-(1, 4, 6, 27, 29, 
30, 50, 51, 57). 21-(1, 11, 15-17, 19, 21, 27, 28, 36, 37, 39, 40, 42, 43, 
45, 46, 48, 49, 55, 56). 22-(1, 2, 4, 6, 8, 12, 16, 17, 19, 21, 22, 23, 25, 
29, 30). 23-(27). 24-(6, 13, 14, 18, 27, 34). 25-(1, 44). 26-(4, 7, 8, 10, 
16, 21, 22). 27-(2). 32-(4). 33.3-(96, 163). 33.8-(77, 78, 80, 110). 33-
11(39, 101, 225). 
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F 
fall-/late fall-run Chinook salmon: 1-(8). 3-(26, 28, 35). 11-(3, 7, 11, 58, 100-

119, 174-179, 224-229, 283-293, 325-330). 33.3-(141, 148, 151). 33.6-
(36). 

farming: 1-(15). 2-(30). 3-(66). 10-(6, 21). 11-(68). 14-(4). 33.3-(21, 118).  
Farmland Mapping and Monitoring Program (FMMP): 10-(7, 19, 25). 
Farmland of Statewide Importance:.4-(46). 10-(7, 11, 20, 21). 
Farmland Protection Policy Act: 3-(55). 10-(19). 26-(15).  
faults: 3-(41). 4-(2, 15, 16, 21, 23, 24, 33, 51, 63, 76, 83, 84, 91, 98). 33.11-

(122, 454). 
Feather River: 1-(18, 23, 25). 3-(3, 5, 18, 47). 4-(75, 82, 90, 97, 103). 6-(3, 8, 

34, 42, 59, 60). 10-(6). 11-(5-7, 49, 65, 130, 131, 187, 237, 305, 336, 
361, 366, 367, 369, 370, 371). 12-(53, 222). 13-(83, 103). 18-(45-48, 72, 
87, 93, 95-97). 23-(4). 33.6-(44). 33.8-(65, 81). 33.11-(180, 182, 269). 

Federal Endangered Species Act—see Endangered Species Act, Federal (ESA) 
Federal Highway Administration (FHWA): 3-(48). 9-(13). 20-(2, 7). 33-3(68). 
Federal Transit Administration (FTA): 3-(59, 69). 8-(6, 7, 11, 12, 26, 28). 26-

(18). 
FHWA—see Federal Highway Administration 
field crops: 10-(2, 3). 13-(45). 
fire protection: 1-(30). 2-(43, 99). 9-(1, 2, 4, 17, 18, 21, 32). 21-(1, 6, 8, 10). 

Chapter 22. 32-(10). 33.9-(29). 
fish habitat: 2-(11, 13, 40, 47, 71-73, 75, 76, 78, 105, 109, 112, 113). 3-(25, 26, 

51, 520. 4-(32, 98). 6-(45). 7-(25, 234). 10-(46). Chapter 11. 12-(185). 
13-(221). 16-(59, 60). 17-(13, 20). 18-(38, 56, 69, 76, 84). 23-(24). 25-
(9, 35, 37, 40). 26-(14). 33.3-(5, 27, 39, 40, 43, 145, 154). 33.6-(17, 37-
39). 33.7-(10). 33.8-(12, 18, 59, 60, 61), 33.10-(26, 27, 29, 76, 141, 147, 
149, 171, 349, 353, 359). 33.11-(39, 91, 118, 171, 431, 482). see also 
aquatic habitat 

fish migration: 2-(11, 41). 3-(29). 11-(22, 26, 93, 131, 186, 236, 305). 33.3-(39, 
43, 158). 

fish mortality: 11-(152, 253, 354). 33.3-(43). 
fish protection: 3-(16, 37). 33.11-(379). 
fishing: 3-(58, 64). 7-(9, 20). 11-(9, 18, 47, 57). 13-(102). 14-(5). 15-(3). 17-(5, 

7, 8, 15). Chapter 18. 19-(4, 13, 64, 69). 20-(5). 25-(4, 7, 9, 10, 22, 29). 
33.3-(25, 84, 106). 33.8-(65, 98). 33.10-(600). 33.11-(265).   

flood control: 1-(3, 13, 25). 2-(12, 17, 30, 48, 50, 51, 53, 57, 61, 72, 112, 113). 
3-(16, 30, 32, 36, 37, 39, 43-45, 54, 64) 4-(54). 6-(3, 7, 20, 30, 37, 38, 
126). 7-(4, 37, 85). 10-(53). 11-(1, 3-8, 40, 66, 67, 140, 372). 13-(280). 
16-(18, 27, 30, 37, 39, 45, 47, 48, 54, 56, 62, 63, 71). 26-(20). 33.3-(64, 
88, 108-110, 121). 33.9-(12, 55). 33.10-(171, 408, 539, 540). 33.11-(31, 
32, 72, 74, 100, 268, 286, 578, 583).   

flood management: 1-(13, 16). 2-(13, 30, 51, 112). 3-(16, 43, 65). 6-(1, 7-9, 14, 
19, 20, 37, 38, 46, 75, 76, 82, 91, 92, 100, 110, 114, 128-133). 18-(98, 
101). 26-(7, 8). 33.2-(1). 33.3-(3, 22, 88, 89, 109, 119). 33.8-(84). 3.11-
(32, 140, 225, 226, 267). 
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flooding: 1-(10, 16). 2-(30, 43, 64). 4-(65). 6-(9). 9-(1, 20). 11-(12, 132). 12-
(96, 97, 98, 125, 138, 141, 147, 153, 157, 158, 165, 167, 175, 186, 198, 
220). 13-(85, 138, 170, 180, 191, 197, 202, 219, 280). 16-(17, 27, 28, 
30, 36, 37, 39, 45-48, 54, 56, 61-63, 67). 17-(30). 18-(99). 24-(5, 17, 18, 
20, 21, 23, 24, 26, 27, 29, 30). 26-(8). 33.3-(3, 22, 88, 119). 33.8-(11, 
12). 33. 10-(43, 89, 432, 433). 33.11-(91, 225, 226, 350, 584). 

floodplain bypasses: 11-(6, 132-134, 188, 238, 307, 337). 12-(53). 
FMMP—see Farmland Mapping and Monitoring Program 
Folsom Lake—see Folsom Reservoir 
Folsom Reservoir (Folsom Lake): 1-(23, 24). 3-(44, 45). 6-(9, 59, 61). 11-(40, 

130, 131, 187, 237, 306, 336). 18-(46, 48). 26-(7). 
forbs: 12-(25-30, 50-52). 13-(23-28, 43, 44, 84, 143, 173, 194). 
FTA—see Federal Transit Administration 
fuel: 2-(37, 39, 106). 3-(36). 4-(32) 5-(3, 10, 12, 15, 20, 22, 32, 45, 49, 50, 53, 

54, 59, 60, 63, 64, 66, 68, 70). 7-(26, 41, 287, 292, 293). 9-(1, 4, 5, 8, 9, 
10, 14-16, 24-28, 32, 35, 39, 42). 11-(99). 12-(105, 203). 13-(122, 123, 
246). 16-(3). 17-(10, 19). 22-9. 25-(43). 26-(4, 5). 33.3-(47, 52, 53). 
33.6-(14, 18). 33.10-(170, 410, 412). 33.11-(224). 

 
G 
gasoline (gas): 2-(100, 101). 4-(33). 5-(4, 12, 34, 40, 41). 8-(15). 9-(18, 23, 25, 

31, 35). 18-(5, 6). 19-(61). 26-(5). 33.3-(140). see also petroleum 
geographic information system (GIS): 2-(13). 4-(55, 56, 84, 92, 99). 8-(17). 11-

(22). 12-(8, 60, 139). 13-(107, 127). 17-(5). 25-(4). 29-(1, 3, 6-8). 33.3-
(138), 33.6-(15). 33.11-(154). 

geologic hazards: Chapter 4. 7-(37). 21-(33). 33.8-(111). 33.11-(38). 
geology: 3-(67). Chapter 4. 7-(4, 9, 25, 40, 47). 12-(61). 17-(6). 19-(1). 25-(4, 

13, 22, 23, 27, 28, 30, 33, 34, 38, 39). 26-(1, 2). 29-(1, 3, 5, 6). 33.3-(61, 
89, 106). 33.6-(14). 33.10-(3, 167) 

geomorphology: Chapter 4. 7-(40). 11-(1, 129). 12-(52, 146, 174). 13-(203). 26-
(1, 20). 29-(3, 5, 6). 33.3-(61, 89, 90). 33.6-(140). 33.8-(71, 79). 33.11-
(59). 

giant garter snake: 13-(79, 84, 86, 87). 
GIS—see geographic information system 
glare: 19-(6, 11, 80, 81, 83, 84, 86, 88, 90-99, 101). 26-(2). 
Glenn County: 6-(31). 11-(46, 112). 13-(100). 16-(3, 5). 18-(18). 20-(3). 24-(6). 
global study area—see climate change 
Governor’s Office of Planning and Research (OPR): 3-(68). 5-(16, 18, 21, 22, 

30). 8-(12, 13). 24-(8). 28-(3). 32-(11). 33.3-(70). 33.10-(250). 
grading: 2-(89, 101, 103). 3-(68, 69). 4-(48, 52-54, 95, 102). 5-(27, 42, 58, 67). 

7-(22, 37, 223). 8-(24, 25, 27, 30-32, 34). 12-(178, 181, 188). 13-(96, 
129, 130, 132, 135, 137, 141, 215-217, 230). 17-(14). 18-(94). 19-(6, 
11). 21-(52). 26-(23). 33.3-(91). 

grains: 4-(37).  
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grassland: 9-(4), 12-(8-10, 26, 31, 34, 51, 53, 60, 77-81, 84-87, 106, 119, 123, 
144, 160, 169, 179). 13-(9, 10, 23, 29, 30, 43, 84, 85, 87, 111, 144, 173, 
195). 18-(11). 19-(76). 22-3. 33.8-(101, 113). 

greenhouse gases (GHG): 3-(2, 3, 12, 30). Chapter 5. 33.3-(47-53, 172, 173). 
33.10-(168-170, 363-367, 389, 390, 406-410). 33.11-(99, 102, 224, 225, 
421, 583, 584). 

ground shaking: 4-(14, 21, 51, 53, 58, 63, 76, 84, 91, 99). 
ground-disturbing activities: 1-(34). 7-(87, 135, 179, 223, 236, 237). 12-(102, 

145, 160, 169, 176, 186). 13-(93, 120-122, 140, 160, 161, 171, 182, 183, 
192, 204, 205, 208, 222, 225). 

groundwater: 1-(10, 13, 23). 2-(7, 12, 111). 3-(19. 26, 35, 64, 66). 4-(37, 44, 
45). Chapter 6. 7-(8, 15, 19, 29, 39). 9-(10). 10-(1, 2, 4, 7. 12, 33, 35, 
53). 11-(23, 130, 186, 187, 236, 237, 305, 306, 336). 12-(33, 97, 98, 
100, 110, 121, 151). 13-(96, 99, 108). 21-(2, 5-11, 21, 24). 26-(9, 10). 
33.3-(34, -36, 164, 176). 33.10-(165, 166, 347, 451). 33.11-(101). 

groundwater quality: Chapter 6. 7-(3, 37). 33.10-(165, 166). 
growth-inducing impacts: 13-(159). 26-(5, 9). 33.11-(100). 
 
H 
haul routes: 11-99. 20-(32, 35, 38, 42, 46, 48, 53, 57). 33.3-(70). 33.9-(28). 

33.10-(257). 33.11-(87). 
hazardous materials: 2-(37, -39, 43). 3-(1). 7-(292). Chapter 9. 11-(23, 99, 168). 

21-(25, 34). 24-(15). 29-(5). 33.9-(25, 29). 33.11-(105, 421). 
hazardous waste: 1-(30). 2-(43). Chapter 9. 21-(17, 22, 24, 25, 34, 35, 39, 41, 

42, 45). 33.9-(29). 
Hazardous Waste Control Act: 9-(18). 21-(24, 25). 
heavy metals: 7-(3, 18, 48, 90, 296). 9-(8, 10). 11-(50). 12-(115). 13-(104). 

33.8-(73, 82, 84). 33.10-(74, 89, 156). 33.11-(119, 121, 585). 33.12-
(84). 

herbicides: 6-(14). 9-(7, 9). 12-(215, 216). 13-(273). 
high water:1-(7, 15). 2-(37, 39, 51, 86). 3-(50). 6-(20). 7-(12, 292, 293). 9-(16). 

11-(4, 6, 373). 12-(52, 100). 13-(27, 51, 96). 14-(10, 17). 18-(19, 32). 
19-(8, 11, 65, 69, 70). 24-(5, 17). 25-(30). 33.3-(20, 117, 148, 155). 
33.8-(97). 33.10-(434). 33.11-(200).  

high-flow events:.4-(72-75, 81, 82, 88, 89, 95-97, 101-103, 114-117). 7-(88). 
11-(4). 12-(53, 225, 226). 13-(117, 282-284). 16-(28, 30). 18-(99). 

historic buildings: 19-(80). 
historical resources: 14-(8, 23-32). 
houseboats: 1-(35). 2-(93). 12-(122). 18-(1, 2, 6). 19-(4). 20-(5). 
human remains: 3-(55). 14-(7, 12, 21). 33.3-(86). 
hunting: 3-(58). 4-(23). 13-(97). 14-(4). 15-(3). 17-(12, 15). 18-(11, 12, 15, 19). 

19-(4). 
hydraulics: 1-(40). 2-(51, 68, 114). 3-(1). Chapter 6. 7-(40). 26-(2). 29-(3, 4). 

33.3-(56, 57, 60). 33.10-(411).  
hydrodynamics: 1-(23). 6-(4, 34, 36). 7-(38, 40, 58). 11-(151, 201, 203, 252, 

352). 33.10-(161). 
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hydroelectric power: 1-(3, 25). 14-(5). 23-(1, 4). 33.3-(47). 33.10-(407, 410, 
412). 

hydrologic modeling: 7-(88, 90, 296). 11-(51, 134, 136, 141, 144, 188, 190, 
193, 195, 238, 240, 243, 245, 337, 340, 342, 345). 33.11-(68).  

hydropower: 1-(3, 6, 14, 17, 25). 2-(6, 9, 14, 17, 30, 32, 33, 48, 49, 53, 54, 57, 
58, 66, 72, 75, 111, 115). 3-(17, 46, 61, 44, 45). 6-(37, 44). 7-(13, 30, 
175). 9-(1). 11-(21, 208). 12-(165). 13-(280). 16-(18, 22, 31, 32, 34, 40, 
42, 48, 51, 57, 59, 63, 64, 68-74). 21-(1, 19, 30). Chapter 23.25-(36). 27-
(4). 32-(8). 33.3-(2, 19, 22, 47, 50, 57, 58, 61, 63, 116, 119, 121, 129). 
33.6-(10, 44). 33.9-(12, 35, 56, 57, 61, 65). 33.10-(3, 153, 154, 170, 269, 
270, 407, 410-413, 429, 431, 432). 33.11-(63, 136, 140, 141, 146, 171, 
180-183, 201, 267, 268, 310, 355, 380, 399, 421, 425, 492, 547, 555, 
578, 582, 583). 33.12-(88).  

 
I 
I-5—see Interstate-5 
income: 2-(33, 36). 3-58. 10-13. Chapter 16. Chapter 24. 33.3-(82, 131, 132, 

167, 168, 169). 33.9-(88, 105). 33.11-(465, 545). 
Indian tribes: 14-(14, 15, 18). 15-3. 16-9. 25-6. 33.3-(80, 81, 86, 100). see 

Native Americans 
Indian Trust Assets (ITA): 3-58. Chapter 15. 26-16. 
industry: 3-41. 5-21. 8-21. 10-3. 11-46. 12-111. 13-100. 14-(4, 5). Chapter 16. 

17-18. 18-20. 21-32. 24-(3, 6, 13). 26-(4, 7, 8). 27-3. 33.3-(53, 131, 
164). 33.11-265. 

intactness: 19-(2, 3, 64, 69). 
Interstate 5 (I-5): 2-(57, 64, 92, 111). 3-(47, 48). 4-31. 8-(7, 8, 9, 28, 37). 9-(5, 

8, 9, 27, 28, 29, 32, 33, 36, 39, 43). 12-(25, 95). 13-23. 14-5. 16-12. 17-
(1, 2, 6, 23, 28). 18-2. 19-(4, 6, 7, 9, 11, 12, 15, 16, 17, 19, 57, 61, 62, 
63, 64, 65, 66, 67, 68, 69, 71, 72, 73, 75, 77, 81, 82, 85, 87, 89, 92, 100, 
101). 20-(1, 2, 3, 4, 5, 30, 32). 21-(15, 16, 18). 22-6. 24-2. 26-22. 33.3-
(67, 69, 72, 73). 33.10-(245, 247). 33.11-(59, 204).  

invasive species: 2-42. 3-(28, 39). 11-26, 12-(31, 83, 88, 104, 105, 106, 107, 
108, 109, 220). 13-(29, 96, 97). 26-18. 

invertebrates: 4-9. 11-(9, 18, 24, 28, 66, 68, 96, 128, 133, 137, 166). 12-105. 13-
(79, 84, 148, 215, 217). 25-(16, 17, 18).  

 ITA—see Indian Trust Assets 
 
J 
jet skis: 18-(1). 
jobs: Chapter 16. 24-(5, 16). 26-(6, 7). 33.3-(169). see also employment 
 
K 
kayaking: 18-(41). 
Keswick Dam: 1-(9, 21). 2-(11, 32, 38, 49, 54, 57, 61, 62, 65, 74, 101, 102, 

111). 3-(32). 4-(16, 45, 61, 62, 69-73, 95, 102, 105, 108, 109, 111, 112). 
6-(1, 2, 7, 15, 19, 20, 22, 38, 48-52). 7-(4, 7, 12, 13, 15, 32, 33, 85, 89-
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92, 134, 177, 221, 222, 296). 9-(10, 38). 11-(2, 3, 10, 16, 22, 23, 27, 30, 
31, 49, 56, 58, 59, 61, 97, 122, 126-128, 132, 181, 231, 297, 298, 374, 
377, 378). 12-(114, 116, 149, 161, 170, 187). 13-(103, 106, 109, 148, 
149, 153, 154, 177, 178, 198, 199, 212-214, 228, 229). 14-(1, 5). 17-(2, 
23). 18-(8, 11-14, 18, 21, 40-43, 79). 19-(90). 20-(3). 21-(9, 19). 23-(1, 
2). 33.3-(39, 40, 43, 45, 88, 143, 146, 147, 149, 151, 154, 156, 158, 
159). 33.8-(65, 71, 74, 79, 81, 99). 33.10-(75, 345, 346, 600). 33.11-(32, 
72, 75, 431). 

 
L 
Lake Oroville: 1-(23), 4-(23). 11-(130, 131, 237, 306, 336). 23-(4). 26-(7).  
Land and Resource Management Plan (LRMP): 1-(3, 15, 31-34, 42). 3-(16, 42, 

56, 60). 4-(49). 7-(4, 25-27). 8-(40). 9-(13, 14). 11-(40, 41). 12-(101, 
102, 106, 125). 13-(91-93). 14-(14). 17-(2, 6, 9-13, 18-20, 25, 31, 32, 
34, 35, 40-44). 18-(17). 19-(4, 5, 72-75, 80-82, 85, 87, 89-100). 20-(57). 
21-(22, 25, 33, 53). 22-9. 25-(3, 6, 7, 12, 13, 23, 25, 26, 31, 35, 39, 41, 
42, 44). 26-(2, 15, 16). 33.3-(3, 101, 105, 126). 33.8-(75). 33.10-(28, 79, 
81, 143, 150, 151). 33.11-(115). 

landfill: 2-(43, 99, 107). 5-(43). 7-(23). 8-(10, 15). 9-(7, 10, 11, 17, 22, 26, 29).  
Chapter 21. 

landowners: 1-(36). 2-(42). 3-(37, 38, 66). 7-(288). 9-(20). 10-(19, 21, 22). 11-
(48, 49). 12-(102, 108, 113, 116, 198, 200). 13-(102, 103, 106, 242, 
256). 18-(15). 21-(33). 25-(3, 13, 22, 42). 33.3-(102, 131, 133, 138, 140, 
141). 33.6-(12). 33.10-(25, 28, 266). 

landscaping: 3-(45, 68). 7-(20, 30). 13-(29). 21-(5). 
landslides: 4-(13, 17, 20, 21, 51, 58, 64, 83). 7-(286). 8-(6). 22-11. 33.8-17. 
law enforcement: 5-(67). 9-(1, 2). 17-(19). 20-(52). 21-(1). Chapter 22. 33.11-

(86, 162, 199, 246, 251, 290). 33.12-(105). 
leachfields: 21-(31). 
lead agency: 1-(1, 26, 29). 2-(1). 3-(10, 48). 4-(48, 52). 5-(17, 22). 12-111. 19-

(99). 26-(10, 19-23). 29-(1, 2). 32-(8). 33.1-(1). 33.3-(1, 13-15, 65, 66, 
85, 97, 102, 120, 135, 157). 33.8-(70, 95, 96). 33.9-(25). 33.10-(169, 
365, 600). 33.11-(31, 440, 584).  

levees: 1-(15, 16, 39). 2-(30). 3-(16, 43, 45). 4-(24, 29, 32, 46, 47). 6-(3, 7, 8, 
23). 7-(295). 10-(4, 18). 11-(4, 5, 7, 132). 12-(53, 54). 13-(151, 156, 
280). 24-(6). 33.3-(21, 22, 118, 119). 33.8-(77). 33.11-(225, 547). 

level of service 20-(7, 8, 26). 21-(26). 22-12. 
level of significance (LOS): 3-10. 4-(104-106). 5-(24, 65). 6-(124, 125). 7-(278-

285). 8-(36, 37). 9-(44, 45). 10-(50, 51). 11-(358-364). 12-(193-197). 
13-(234-241). 14-(33, 34). 16-(66-68). 17-(39). 18-(90-93). 19-(94). 20-
(49-51). 21-(49, 50). 22-26. 23-(26). 25-(41). 

liquefaction: 4-(35, 36, 44, 45, 51, 53, 58, 59). 
listed species—see special-status species 
livestock: 2-(104). 10-(2-4, 20, 26). 
logging: 7-(1). 14-(4). 20-(36). 25-(6). 33.3-(100, 101). 33.8-(96). 
LOS—see level of significance 
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LRMP—see Land and Resource Management Plan 
 
M 
M&I—see municipal and industrial 
mammals: 11-30. 12-102. 13-(23, 25, 26, 27, 28, 45, 86, 92, 148, 152, 216, 

218). 
marinas: 1-(17, 33, 35). 2-(34, 47, 79, 94, 96, 97, 98). 9-(7, 8, 15, 16). 10-17. 

11-19. 17-5, 29, 30, 31, 32, 40). 18-(2, 5, 6, 16, 28, 30, 31, 32, 33, 36, 
37, 48, 50-54, 60-62, 64, 65, 66, 73, 82, 94). 19-(4, 5, 7-9, 11, 61, 67, 
72, 101). 20-(32. 21-10, 11, 21, 31). 22-(15, 18, 20, 22). 24-2. 31-12. 
33.3-(22, 78, 119, 124, 125, 128, 130). 33.6-(18, 26). 33.8-19. 33.9-69. 
33.10-253. 33.11-(118, 323, 392-395, 403, 404, 405). 33.11-465. 33.12-
102, 103). 

marsh: 3-(16, 37, 38, 45). 4-24. 6-36. 7-(34, 40). 10-(4, 53). 11-(9, 12, 46). 12-
(8, 11, 32, 33, 34, 35, 49, 53, 54, 57, 82, 83, 87, 89, 90, 91, 112, 120, 
125). 13-(86, 87, 151).  

maximum diversion: 21-5. 
MBTA—see Migratory Bird Treaty Act 
McCloud River: 1-(19, 35, 36, 37). 2-(13, 71, 74, 90, 91). 3-(63, 65). 4-(1, 8, 9, 

17, 25, 29, 59). 6-2. 7-4. 8-11. 9-(1, 26). 11-(13, 17, 20, 26, 27, 44, 55, 
81, 93, 166, 271, 318). 12-(139, 157, 166). 13-(141, 281). 14-(4, 9, 10). 
17-(1, 6, 7, 28). 18-5. 19-(4, 18, 69, 70, 73, 74, 80). 20-(2, 9, 31, 36, 40). 
21-15. 24-(4, 5, 17). Chapter 25. 26-(2, 7, 16, 21). 27-7. 33.3-(3, 14, 44, 
45, 92, 100, 101, 102, 103, 104, 105, 106, 158, 159, 160). 33.6-12. 33.8-
70, 95, 96, 120). 33.10-(14, 15, 24, 25, 26, 28, 42, 44, 45, 79, 80, 81, 82, 
90, 143, 150, 151, 152, 344, 347, 349, 368, 369, 391, 392, 406, 408, 
412, 600). 33.11-(11, 32, 47, 56, 66, 67, 115, 127, 146, 175, 200, 261, 
268, 269, 286, 287, 306, 359, 360, 410, 417, 441, 449, 451, 498, 509, 
512, 548, 554, 555, 556, 557, 582, 587, 590, 594). 33.12-(87, 92). 33.13-
5. 

memorandum of understanding (MOU): 3-50. 10-22. 14-12. 25-7. 33.3-102. 
33.6-(19, 21, 22). 33.11-394. 33.15-9.  

mercury: 1-17. 4-35. Chapter 7. 9-(7, 9, 10, 26, 27, 38). 33.3-(23, 120). 33.8-
(20, 84). 

Migratory Bird Treaty Act (MBTA): 3-56. 13-90. 26-14.  
mineral resources: 4-(1, 33, 35, 58, 59, 60, 92, 104, 113, 114). 17-16. 26-(1, 2). 

33.3-(89, 172). 
mining: 1-(14, 17, 31). 2-(90, 110, 112). 3-(23, 24, 26, 36, 67). 4-(20, 30, 31, 

32, 33, 34, 35, 36, 50, 51, 52, 57, 73, 74, 82, 89, 96, 103, 113). 5-(9, 17, 
21, 25, 28, 44). 6-(20, 34, 36). 7-(3, 4, 7-11, 14-17, 23, 48, 49, 51, 86, 
90-92, 135, 137, 179, 180, 227, 238, 286, 288, 295, 296). 8-(16, 22, 38). 
9-(9, 10, 20, 26). 10-25. 11-(9, 20, 25, 26, 50). 12-(28, 31, 62, 115). 13-
(24, 26, 77, 104, 107, 112). 14-(4, 7, 9, 19). 16-(16. 17-5, 12, 24, 25). 
18-25. 19-(59, 61, 79). 20-(25, 26). 21-26. 22-11. 23-(7, 9). 24-10. 25-
(25, 42). 26-22. 27-5. 33.3-(23, 38, 40, 41, 120). 33.6-12. 33.8-(20, 73, 
82, 84, 109). 33.10-(74, 156). 
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Mokelumne River: 6-(8, 10, 62). 
MOU—see memorandum of understanding 
MSCS—see CALFED Multi-Species Conservation Strategy 
municipal and industrial (M&I): 1-(3, 6, 10, 23, 25). Chapter 2. 3-(39, 44). 4-90. 

6-(3, 5, 6, 10, 12, 13, 24, 43, 44, 45, 68-72, 82, 91, 100, 109, 114). 7-(4, 
8, 17, 35, 36, 43, 45, 81, 131, 175, 219, 234). 10-(2, 6, 30, 35, 36, 38, 
39, 41, 42, 45, 46, 48). 11-(84, 156, 208, 257, 311). 12-(137, 156, 165, 
174, 185, 225). 16-(22, 34, 42, 50, 51, 59). 17-(6, 9). 21-(2, 5, 6, 7, 8, 
10, 22). 23-(6, 14, 16, 18, 20, 21, 24). 25-(27, 32, 36, 37). 26-9. 32-7. 
33.3-(19, 31, 35, 42, 43, 56, 57, 63, 90, 95, 107, 115, 121-123). 33.6-15. 
33.8-(100, 101). 33.9-(12, 55, 56, 57, 58, 61, 62, 88, 104, 105). 33.10-
(73, 76, 153, 154. 33.11-(63, 100, 136, 140, 141, 146, 175, 201, 267, 
286, 310, 346, 360, 379, 380, 410, 425, 449-451, 491, 547).  33.12-88. 
33.15-8. 

 
N 
NAAQS—see national ambient air quality standards 
NAHC—see Native American Heritage Commission 
national ambient air quality standards (NAAQS): 3-54. 5-(7, 11). 
National Environmental Policy Act (NEPA): 1-(1, 6, 26-31, 35). 2-(1, 3, 8, 27, 

69, 71, 116, 117). 3-(2-4, 7, 8, 11, 13, 24, 45, 49, 52, 60, 61). 4-(57-59). 
5-(13, 14, 28). 6-(36, 37, 126). 7-(29, 41, 42, 295_. 8-(22). 9-(20, 21). 
10-(25). 11-(36, 75, 76). 12-(124, 125). 13-(112, 113). 14-(13, 19, 20). 
16-(9, 16, 17). 17-(25, 26, 32). 18-(25). 19-(74, 75, 79, 80, 99). 20-(25, 
26). 21-(26). 22-(11, 12). 23-(7, 9, 23). 24-(1, 8, 9). 25-(25). 26-(3-5, 10-
12, 15, 16, 19). 27-(1, 2, 5, 7, 8). 29-(1, 2, 4, 7). 32-(1, 2, 4-6, 12). 33.1-
(1). 33.2-(1). Chapter 33.3. 33.6-(15, 18, 22, 34, 35, 44, 45). 33.7-(9, 
10). 33.8-(61, 64-70, 74).  Chapter 33.11. Chapter 33.12. 33.13-(4, 5, 8, 
11). 

National Historic Preservation Act (NHPA): 1-(30, 35, 54). 2-(8).Chapter 14. 
24-(11, 17, 20, 23, 26, 29). 26-(16). 27-(6). 33.3-(3, 86, 79, 84, 86, 87, 
168). 33.7-(9, 10, 11, 171, 544547, 549, 577). 33.10-(152, 154, 368, 
444). 33.11-(67, 125, 200, 269, 445, 516, 545, 546, 549, 550, 557, 578, 
580, 594). 

National Marine Fisheries Service (NMFS): 1-(2, 7, 9, 14, 21, 29, 38). 2-(9, 19, 
20-23, 26, 27, 29, 40, 51, 62, 68, 70). 3-(17). 6-(14, 15). 11-(15, 364). 
28-(3). 32-(10). 33.3-(5, 12, 152). 33.6-(16). 33.8-(60, 61, 66). 33.9-(84, 
100). 33.1-(25-29). 33.10-(72, 73, 76, 141146, 147, 171, 207, 350, 351, 
445). 33.11-(39, 195, 431, 482). 

National Pollutant Discharge Elimination System (NPDES): 1-(31). 4-(48). 7-
(21, 22, 29, 33). 9-(11). 11-(32). 12-(100). 21-(22).  

National Recreation Area (NRA): 1-(3), 30. (2-14, 34). 3-(42, 60). 4-(12). 9-(1, 
14).11-(42). 12-(104). 13-(94). 17-(19). 18-(1, 3, 5, 17). 19-(4, 5, 75). 
20-(1). 21-(23). 22-15. 26-(15). 27-(7). 33.3-(125, 126, 392-395, 402-
405). 33.12-(102, 103). 
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National Register of Historic Places (NRHP): 3-(54, 55). 14-(7, 8, 9, 10, 11, 12, 
14). 25-(21, 29). 

national wildlife refuge: 3-26. 9-11. 11-(48, 50). 12-(114, 115). 13-(103, 104). 
18-15. 33.3-176 

Native American Heritage Commission (NAHC): 1-31. 14-(19, 26, 28, 30, 32). 
24-4. 28-3. 

Native American: 1-(31, 35). 3-(55, 58, 59). 4-35. 7-21. 12-(99, 100). 14-(1, 4, 
7, 9-11, 12, 13, 14, 16, 17, 18, 19, 24, 25, 26, 28, 30, 32). 15-3. 24-(4, 5, 
10, 11, 12, 16, 17, 20, 22, 23, 25, 26, 28, 29, 31, 33, 34). 25-(20, 21, 33, 
38). 26-(3, 17, 18). 27-(1, 3, 6, 7). 33.3-(64, 79, 82, 83, 84, 85, 86, 87, 
168). 33.10-(143, 153, 154, 532). 33.11-(32, 63, 129, 141, 147, 201, 
309, 380, 491, 509, 516, 543, 545, 546, 548, 549, 550, 554, 576, 577, 
578, 579, 580). 33.12-(86, 88). see Indian tribes 

native plants: 2-104. 3-67. 12-88. 13-273. 
natural community conservation plan (NCCP): 11-(47, 71). 12-125. 13-113. 

33.8-90. 
natural gas service and infrastructure: Chapter 21. 
Natural Resources Conservation Service (NRCS): 3-55. 10-19. 11-48 
navigable waters: 3-(52, 53). 4-48. 7-23. 11-32. 12-100. 26-13. 
NCCP—see natural community conservation plan 
NEPA—see National Environmental Policy Act 
nesting: 1-14. 2-(13, 79). 3-62. 11-(19, 88). Chapter 13. 26-2. 33.3-162. 33.8-

(90, 104, 105, 108). 33.10-(77,156). 33.11-67. 
NHPA—see National Historic Preservation Act 
NMFS—see National Marine Fisheries Service 
No-Action Alternative: 1-(26, 41). 2-(1, 2, 27-31). 3-(3, 4, 5, 9, 11, 19, 29). 4-

(59-63, 71, 74, 75, 81, 82, 88-90, 95, 97, 101, 103-107). 5-(32, 33, 65, 
66). 6-(36, 42, 43, 45, 47-55, 57-68, 70-90, 92-99, 101-108, 114-126, 
128-131, 133). 7-(38, 40, 46-81, 83, 87, 93, 95, 96, 98, 99, 101, 102, 
104, 105, 107-110, 112, 113, 115, 116, 118, 119, 121, 122, 124, 125, 
127, 128, 130, 132, 137, 139, 140, 142, 142, 145, 146, 148, 149, 152- 
154, 156, 157, 159, 160, 162, 163, 165, 166, 168, 169, 171, 172, 174, 
176, 183, 184, 186, 187, 189, 190, 192, 193, 195-198, 200-201, 203-
204, 206, 207, 209, 210, 212, 213, 215, 216, 218, 241, 242, 244, 245, 
247, 248, 250, 251, 253-256, 258, 259, 261, 262, 264, 265, 267, 268, 
270, 271, 273, 274, 276, 278-286, 295-297). 8-(23, 24, 36, 37). 9-(22, 
23, 44, 45). 10-(26-34, 37, 38, 40, 41, 44, 45, 47-51, 54, 55, 57, 59). 11-
(62, 63, 70, 77-85, 87, 88, 90-92, 97, 99, 100, 102-105, 107, 109, 110, 
112, 114, 115, 117, 119, 122, 123, 125, 130, 131, 133-135, 138-151, 
153-155, 157, 159, 161-164, 169, 171, 172, 174, 175-177, 179-182, 184-
207, 209, 211, 213-215, 219, 221, 222, 224, 226, 227, 229-232, 234-
255, 258, 261, 262, 265-269, 273, 274, 276, 278, 279, 281, 283-289, 
291, 295-298, 300, 302-309, 311, 313, 315, 316, 319, 320, 322, 323, 
325, 326, 328, 330-332, 334-352, 354-364, 373). 12-(118, 126-133, 135-
137, 190-196). 13-(109, 114-119, 154, 223-241). 14-(21, 22, 33, 34). 15-
4. 16-(18-22, 66-69). 17-(25, 27, 39). 18-(24, 26-28, 36-43, 45, 48, 60, 
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74, 76, 82, 85, 90-94). 19-(81, 94). 20-(26-30, 48, 51). 20-(48-51, 57). 
21-(27, 28, 49-51). 22-(12, 13, 25, 26). 23-(11-13). 23-(13, 26, 27). 24-
(11-15, 31, 32). 25-(24-26, 41). 33.3-(11, 12, 23, 29, 54, 63, 81, 107, 
109, 121, 122, 123, 124, 146, 152, 174). 33.6-35. 33.8-(19, 71, 79, 82). 
33.9-(12, 26, 27, 55, 84, 85, 86, 87, 100, 102, 103). 33.10-(157, 174, 
176, 348, 361, 366, 392, 432, 452, 594). 33.11-(32, 68, 180, 183, 586). 
33.12-98. 

noise: 2-89. 3-(68, 69). 4-54. 7-37. Chapter 8. 11-(65-67). 13-(124, 125, 129, 
130, 132, 134, 135, 137, 162, 184). 16-10. 17-(25, 28-30, 40). 18-35. 20-
(33, 37, 38, 41, 42, 45, 47, 48). 21-(31, 32, 34, 38, 41, 44, 47). 24-15. 
26-22. 33.2-(1, 2, 66-74). 33.6-37. 33.10-(167, 240-258). 33.11-(80, 81, 
87). 33.12-105.  

nonnative plants: 2-(13, 42). 3-(24, 36). 12-(33, 83-88, 124, 220). 13-29. 33.8-
(78, 130). 33.10-537. 33.11-380. 33.12-90. NPDES—see National 
Pollutant Discharge Elimination System 

NRA—see National Recreation Area 
NRCS—see Natural Resources Conservation Service 
NRHP—see National Register of Historic Places 
 
O 
OCAP—see Operations Criteria and Plan 
odor: 5-(3, 27, 29, 33, 43, 48, 49, 53, 57, 63, 65, 71). 7-31. 21-32.  
Office of Emergency Services: 9-(18, 47). 22-2. 
Office of Historic Preservation: 1-30. 14-9. 28-3.  
open space: 2-(62, 64, 102, 103). 3-(42, 66, 67). 7-37. 10-(3, 12, 21, 23). 11-46. 

12-(37, 49, 95, 112, 116, 174, 180). 13-(3, 31, 101, 106, 217). 17-(2, 8, 
9, 13, 14, 21, 31, 41). 18-(13, 15, 20-23). 19-96. 33.3-126.  

operations and maintenance: 2-(2, 31, 50, 55, 59, 61, 68, 77). 3-43. 9-(31, 35). 
33.3-77. 33.10-(407, 452).  

Operations Criteria and Plan (OCAP): 2-(19-21). 3-(5-7). 6-20. 7-28. 11-35. 12-
153. 33.3-157. 33.6-44. 33.10-(363, 388-391). 33.11-587.  

OPR—see Governor’s Office of Planning and Research 
ozone: 3-67. 5-(3-5, 7-9, 12, 25, 28, 34, 46, 50, 54, 60).  
 
P 
Pacific Gas and Electric Company (PG&E): 2-86. 3-(17, 46). 13-280. 14-5. 18-

98. 21-(17-20). 23-(11, 27). 25-(7, 10, 12, 18-20, 24, 44). 26-19. 33.4-2. 
33.10-(2, 414-441). 33.11-(555, 582).  

pedestrians: 12-60. 14-(14, 18). 18-(14, 15). 19-71. 20-(3, 26, 52). 25-23.  
permit: 1-(1, 26, 29-33, 36, 37). 2-(9, 27, 31, 34-36, 38, 41, 43, 44, 96, 99). 3-

(27, 30, 33, 34, 46-56, 58, 61, 62, 64, 65, 67, 69). 4-(48, 50-52, 54, 69, 
81, 88, 95, 101). 5-(9, 14, 15, 20, 23-25, 35, 66). 6-(25, 28, 40-42, 126). 
7-(21, 22, 24, 29, 32, 33, 35, 37, 288, 295). 9-(7, 8, 10, 13, 16, 26, 27). 
11-(29, 31, 32, 43, 75, 77, 91, 98, 99). 12-(100, 106, 109, 121, 152, 178, 
205, 206, 208, 211). 13-(89, 90, 96, 98, 99, 158). 14-(12, 13). 16-5. 17-
(5, 14, 21, 32, 40, 41). 18-(5, 6, 8, 11, 14, 19, 21, 80). 19-61. 21-(16, 17, 
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22, 24, 51, 52). 22-27. 23-(6, 27). 26-(12-15, 17, 19-23). 33.3-(11, 13, 
30, 46, 53, 63, 85, 86, 95, 96, 103, 107, 126, 127, 129, 135, 136, 138, 
139, 165). 33.6-(15, 18, 19, 22). 33.8-(12, 96, 102, 109, 112, 130). 33.9-
(26, 27, 84, 85, 100, 102). 33.10-(30, 31, 165, 463). 33.11-(19, 230, 379, 
394, 395, 544). 33.12-105.  

pesticides: 1-17. 6-14. 7-(5-8, 18, 24-25, 31, 224, 237). 9-(7, 9). 33.3-(17, 114).  
petroleum: 2-(37, 100-101). 7-(87, 223, 237, 296). 9-(9, 22-23, 25-26, 29, 31, 

35). 11-99. 22-3. 33.3-134. see also gas, gasoline 
PG&E—Pacific Gas and Electric Company 
picnicking: 17-5. 18-(11-12, 15, 20). 19-4. 
pile driving: 8-(7, 26-28). 
Pit River: 1-(18-19, 21). 2-(11, 13, 53, 57, 86, 92, 109, 111). 3-(17, 46-47, 61).  

4-(10-12, 25, 29). 5-(11, 35, 47, 51, 55, 61). 6-2. 7-3. 8-27. 9-1. 11-(13, 
15, 17, 19-20, 25, 27, 48, 55, 81, 93, 96, 165, 216-217, 271, 318). 12-
(113, 139, 157, 166), 13-(49, 102, 281). 14-(3-5, 9-10, 19, 24). 15-3. 17-
1. 18-38. 19-(4, 6, 8, 15, 19, 57, 62, 66, 71-72). 20-(2, 4-5, 30-31, 36, 
40. 21-(15, 35). 23-27. 24-(4-5, 10, 16, 17, 20, 22-23, 25, 29, 31, 33-34). 
25-10. 26-(3-4, 7, 19). 28-4. 32-12. 33.3-(22, 76, 80-81, 87, 152). 33.10-
(90, 429). 33.11-(204, 261, 322, 417, 555, 582). 33.12-105. 

PM10: 4-48. 5-(3-9, 26, 27, 29, 30, 32, 34, 35, 36, 39, 41, 42, 46-48, 50-52, 54- 
58, 60-63, 66, 69, 71). 33.10-168. 33.11-80. 

PM2.5: 4-48. 5-(3-9, 27, 34, 35, 36, 41, 42, 47, 48, 51, 52, 55, 56, 57, 61, 62, 
71). 33.10-168. 33.11-80. 

power: 1-(2-3, 17, 24, 33, 39, 41). 2-(43, 49, 52, 54, 56, 58, 60, 66, 69, 71, 75, 
78, 86, 97-98, 100-101, 114-115). 3-(2, 20, 25, 44, 46), 5-(4, 45, 49, 53-
54, 59, 63). 6-(2, 16, 18, 48). 7-(13, 30, 47, 86, 88, 90). 9-(7, 11, 23-24, 
27). 10-6. 11-(32, 40, 52). 12-(180, 214). 13-(92, 146). 14-(5, 9-10). 16-
(4,19-22, 31-33, 40-41, 49-50, 57-58, 64-65, 68-69). 17-(12, 29). 18-79. 
19-9. 21-(18-19, 22, 25, 29-30, 32, 34, 38, 40, 41, 43, 44, 52, 53). 22-
(13, 18, 20). 23-(1-4, 6-10,14-19, 21, 22-27). 24-(5, 7, 19, 21-22, 24, 27-
28, 30). 25-3. 26-3. 29-4. 32-2. 33.3-(10, 16, 41, 47, 52, 55, 57, 113, 
115, 134, 143, 172). 33.4-(1-2). 33.6-(1, 41, 43). 33.8-76. 33.9-(24, 26, 
35, 65). 33.10-(2, 170, 268-270, 349, 407, 410, 412, 430-432, 434-435, 
437). 33.11-(180, 183, 355, 379, 399, 555, 582). 33.12-98. 33.15-10. 

powerplants: 7-23. 10-6. 23-(1-4). 
precipitation: 1-(13, 19). 2-12. 4-(29, 36, 55-56). 6-23. 7-295. 9-50. 10-(5, 6, 

54). 11-(2, 373). 12-97. 17-26. 18-(2, 11). 21-15. 25-18. 33.3-(15, 89-90, 
106-107, 112). 33.10-(172-173, 175, 411). 33.11-(155, 224, 556). 33.12-
123. 

preconstruction surveys: 12-(27, 215, 218, 225). 13-(234-237, 239, 243-245, 
248-254, 256-257, 259-262, 265-266, 268, 270-274, 276-279). 

predation: 2-41. 11-(8, 19, 24, 54, 60-62, 103, 108, 113, 118, 133, 171, 174, 
176, 179, 221, 224, 226, 229, 278, 283, 288, 293, 322, 325, 327, 330), 
12-199, 13-254. 33.3-(137, 138, 147). 33.10-354. 
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preferred alternative: 1-(26, 37, 40, 42). 2-(2, 116, 117). 3-(25, 41, 61). 7-82. 
26-(10, 19). 32-(5, 6,7, 8). 33.3(15, 23, 30, 37, 46, 103, 157, 165, 166).  
33.6-(9, 11, 16). 3.10-174. 33.11-545.  

prehistory: 3-55, 14-(12, 21), 25-(20, 29). 
prey: 11-(17, 24, 98-99). 13-98, 115, 145, 174, 195, 209, 225, 237). 25-(16-18, 

29). 26-2.  33.8-107. see also predation 
primary study area: 1-(2, 18-21).  3-(33, 47). 4-(1, 4, 14, 21-22, 24, 33, 35, 44, 

54, 59, 61, 63, 69, 75, 81, 83, 88, 91, 95, 98, 101, 114-117). 5-(1, 3, 9, 
25, 32-33, 44). 6-4. 7-(1-3, 6, 22, 24, 32, 36, 41, 46, 278-279, 296-299).  
8-(7-8, 10-11, 29-30, 32-33, 34, 36-37, 40).  9-(1-2, 4-6, 8-11, 23-32, 
34-37, 41-42, 45-47, 50). 10-(1-2, 9, 11, 15, 17-18, 24-25, 27-28, 32, 37, 
40, 44, 47, 55). 11-(10, 13-16, 23, 43, 47, 51, 55, 73, 79-81, 86-87, 89-
90, 92, 97, 124-125, 129, 158-159, 161-162, 164, 183-185, 210-213, 
215, 233-235, 257, 259-266, 268-269, 299-302, 304, 312-316, 333-335, 
373). 12-(1, 2, 7, 8, 25- 34, 55- 60, 77-88, 95-98, 101, 104, 108, 122, 
125, 129, 130-131, 139, 146-147, 149- 151, 153, 161, 170, 177, 187, 
201, 206, 209, 211, 219, 225). 13-(1-4, 23- 29, 43-44, 46, 47-51, 77-81, 
88, 95, 102, 116-117, 124, 127-128, 137, 147-148, 151-155, 159, 175, 
176, 179, 181, 197, 200, 203, 210-211, 214-215, 217, 221, 227, 230, 
232, 238, 257, 258, 263, 268-269, 272, 278-279, 281). 14-(1, 6, 15-16, 
18, 37). 15-(1, 2, 4). 16-(1-3, 6-8, 13, 15, 18-19, 22-29, 34, 35-38, 42-
45, 46, 51-55, 59-62, 66-67, 71-74). 17-(1, 2, 6, 10, 13, 15, 19, 21, 25, 
27-28, 30, 32-35, 37-39, 41-43). 18-(7-9, 11, 17, 23, 27, 28, 39, 40-42, 
43-44, 56-58, 69-71, 76-78, 85-86, 97). 19-(1, 3-4, 6-9, 11-13, 57-59, 
61, 65, 73-74, 76, 78-79, 83-86, 88, 91-93, 100-101). 20-(1-2, 4-7, 9, 27-
38- 50, 57). 21-(1-2, 11, 15-21, 25, 27-31, 36-37, 39-40, 42, 45-48, 55). 
22-(1, 3, 4, 6-8, 12, 13, 15-16, 18, 22, 24, 26-29). 24-(5, 10-12, 18, 21, 
23, 27, 30, 34). 25-44. 26-(4, 7-8, 13-14, 16, 21-22). 32-2. 33.3-(83, 
162). 33.8-(12, 17, 74, 76, 79-80, 90-94, 102, 104, 106-107, 110-111, 
115, 130). 33.9-25. 33.10-(44, 82, 167, 253, 346, 429, 435-438, 536, 
600). 33.11-(87, 481). 

Prime Farmland: 3-55. 4-46. 10-(7, 11, 20-22, 25). 
project area—see primary study area and extended study area 
propane: 9-9, 21-20. 
public participation: 2-1. 3-(57, 62). 5-15.  
public safety: 1-(14, 16). 2-17. 9-16. 13-94. 16-3, 13). 17-(29, 40). 22-10. 30-

34. 33.10-434  
public services: 1-41. 2-48. 3-(2, 33). 9-(2, 44-49). 16-(4, 10). 17-19. 18-22. 20-

(34, 38, 42, 46). 21-1, 22, 25). 22-(1, 9, 11-31). 24-5. 26-8. 29-(5-6). 
33.9-29. 33.11-(72, 75, 162, 199, 246, 251, 290). 33.12-105. 

public transportation: 17-24. 26-17.  
pumping capacity: 6-(24, 63). 23-5. 33.10-(430, 436, 438). 
pumps: 2-(39, 41, 43, 86, 93, 101). 3-(20, 37, 39). 5-40. 6-(4, 16, 18, 23, 25, 

39). 7-(34, 292-293). 8-(7, 25). 9-24. 11-69. 14-5. 21-(11, 34). 23-(3, 5). 
33.10-(160-162, 433). 
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Q – not used 

R 
railroad: 1-33, 2-46, 50, 55, 57, 59, 67, 77-78, 86-88, 92-94). 3-(48, 57). 4-114. 

5-(11, 34-36, 47, 51, 55, 61). 7-3. 8-(8, 10-11, 15-17, 27, 29, 40). 9-(8-9, 
13, 23). 11-21. 12-98. 14-(4-6). 17-(2, 12, 21-22, 29-30).  18-8. 19-4, 9, 
15, 58, 64). 20-(1-5, 31, 34, 36, 38, 40-41, 45, 47). 21-(25, 35). 33.3-69, 
92-93). 33.10-(255, 262, 264). 33.11-59, 86, 204). 33.12-101. 

rainfall: 1-13. 4-36. 5-16. 6-7. 7-(4, 15, 85, 134, 178, 222-223, 236). 18-99. 25-
20. 33.3-108.  see also precipitation 

raptors: 3-62. 13-(23, 27-28, 45, 92, 98, 134, 145-146, 151-152, 174, 195, 215-
217, 237, 239, 256-257, 262, 268, 271-272, 274, 278-279). 

RBDD—see Red Bluff Diversion Dam 
record of decision (ROD): 1-5. 2-2. 3-7. 6-14. 7-28. 11-33. 12-102. 27-3. 
recreation: 1-(2, 3, 6, 17, 25, 30, 32-35, 41). 2-(6, 10, 14, 17, 30, 32-35, 47-50, 

53-55, 57-59, 61, 71-72, 74, 76-79, 88, 94-99, 106, 111-112, 115). 3-(2, 
39, 42, 54, 57, 60-61, 65-66). 4-(12, 98). 5-(10, 21, 26-27, 36, 40-41, 47, 
51, 55, 61). 6-(37, 45). 7-(1, 3, 8, 11, 12, 24-27, 30, 47, 88, 233, 234). 8-
(6, 12-13, 15, 17, 21, 25, 27, 30-31, 33, 35). 9-(1-2, 8, 13-14, 16, 25, 28, 
31, 34, 50). 10-(13, 18, 46). 11-(42-43, 46, 310-311). 12-(95, 104, 108, 
111, 145, 185, 203). 13-(94-95, 97, 100-101, 221). 14-(1, 5, 23, 25, 27, 
29, 31, 37). 16-(58-59). 17-(2, 5-7, 10-16, 19-22, 26, 28-29, 31, 40, 43). 
Chapter 18. 19-(3-5, 8, 13, 59, 64-65, 69, 73-75, 78-79, 82, 84, 95, 97-
101). 20-(1, 5, 8, 28, 31, 33-34, 36-39, 41, 45, 47). 21-(1, 6, 10, 23, 34-
35). 22-(15, 29). 23-(6, 23-24). 24-(2-3, 15, 21, 23-24, 26-27, 29-30, 
34). 25-(6, 37, 42). 26-(4, 15-16, 21). 27-7. 28-3. 29-(2-3, 7). 32-(2, 8, 
10). 33.2-1. 33.3-(4, 19, 22, 57-58, 67, 75, 77, 91, 94, 100, 105-106, 
116, 119, 124-130, 135, 140, 168). 33.5-5. 33.6-(10, 26-27, 29). 33.8-
(19, 22). 33.9-(24-25, 29-30, 61-62, 69). 33.10-(4, 27, 42, 45, 82, 89, 
147, 153-154, 157-158, 254, 262, 463-464, 469-470, 541, 600). 33.11-
(22, 25, 47, 63, 67, 86, 118, 136, 140-141, 146, 162, 175, 200-201, 230-
231, 246, 251, 267, 274-275, 283-284, 310, 321-323, 359, 369, 380, 
385, 391-395, 400, 402-405, 410, 420, 425, 430, 449, 451, 459, 463, 
464, 492, 512, 550, 578, 583, 585, 595). 33.12-(85, 87-89, 98-99, 101-
105, 125). 

recreational facilities: 8-(7, 23). 9-(7, 8, 31, 34). 13-(160,181, 204). 17-(10, 27-
28, 33-34, 36-37). Chapter 18. 19-(61, 83, 86, 88, 91, 93). 20-(32-33, 37, 
41, 45, 47). 21-31. 22-(15, 18, 20, 22). 26-3. 33.3-(125, 128-129). 33.8-
22. 33.10-253. 33.11-385. 33.11-(392-395, 402-405). 33.12-(102-103) 

Red Bluff—see Red Bluff Diversion Dam 
Red Bluff Diversion Dam (RBDD): 1-(9, 21). 2-11. 11-49. 13-103. 17-7. 33.3-

106. 33.10-346. 
Red Bluff Pumping Plant (RBPP): 1-6. 9-1. 11-3. 12-2. 33.3-84. 33.10-345. 
Redding: 1-(3, 18, 19, 21). 2-(62, 113). 3-(36, 48, 61). 4-(16, 21, 22, 44). 5-(4, 

5, 6). 6-(10-12, 19-20, 29-31). 7-16. 8-(8-10). 9-(10, 16). 10-(2, 18). 11-
(2, 3, 46, 49). 12-(1, 31, 108, 111, 114, 116-117). 13-(1, 30, 78, 83, 95, 
100, 103-106). 14-(1, 4-6, 8-9, 18). 15-3. 16-(3, 6-7, 12, 17). 17-(1, 6-7, 
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13-14, 16-18, 20, 24-25). 18-(1, 8, 11-15, 18-20, 22). 19-(3, 11, 73, 76). 
20-(1, 3, 4, 6-7, 25, 27, 43). 21-(1, 2, 5-10, 12, 16- 20, 23, 25, 35). 22-
(1-8, 10, 14). 24-4, 5, 10). 27-(2, 6-8). 28-(1, 4). 32-(1, 4, 9, 11, 12). 
33.3-(40, 65, 86, 105). 33.4-(2, 12-13). 33.9-(1, 30, 60-61, 63-64). 
33.10-(2, 71, 447). 33.11-(73, 75, 204, 584). 33.12-(1-3). 33.14-4.  

refuges: 1-24. 3-25, 26, 27. 6-(5-6, 17, 37-38, 42, 53-55, 65, 67, 68-72, 78-80, 
87-89, 95-98, 104-107, 112, 118-121, 125). 7-24. 9-11. 10-12. 11-33. 
12-115. 13-104. 17-9. 18-19. 33.3-(121, 175-177). 33.9-(50-54, 57-58). 
see also game refuges and wildlife refuges 

residential areas: 8-6. 19-79.  
Resource Conservation and Recovery Act: 9-12. 21-22. 
revegetation: 2-42. 4-(68, 69, 80, 87, 94, 100, 101). 7-(83, 132, 176, 287). 9-27. 

11-(91, 98, 99). 12-(104, 145, 181, 195, 200, 201, 203, 213, 216, 218, 
225). 33.3-163. 33.8-(18, 129). 33.10-536. 33.11-379. 33.12-89). 

riparian communities: 7-27. 12-(31, 32, 54, 111, 128-130, 133, 147-150, 153, 
154, 161, 170, 172, 182, 187).  13-(116, 280). 33.3-162. 33.8-114. 

riparian scrub: 7-27. 12-(31, 32, 54, 111, 128, 129,  
riparian woodland: 10-18. 11-46. 12-(53, 77, 78, 80, 86, 87, 89, 90, 112). 13-

(29, 79, 80, 81, 84). 
riprap: 2-(86, 87, 107). 4-(32, 46). 7-(23, 26). 11-(4, 19, 28). 12-(25, 53, 83). 

13-(23, 96, 156). 
Rivers and Harbors Act: 1-29. 3-52. 12-100. 26-13. 
roadways: 2-(37,44, 46, 50, 55, 59, 67, 77, 78, 84, 85, 88, 89, 90). 3-69. 4-(96, 

102). 5-(42, 44). 8-(7, 9, 15, 28, 37). 9-1, 24, 27, 29, 33, 36, 39, 43). 10-
17, 31, 36). 12-1, 98, 215, 216). 13-1, 273). 17-28. 19-78, 84, 86, 88, 91, 
93, 100. 20-1, 3, 7, 8, 31, 32, 33, 34, 35, 36, 39, 40, 43, 46, 47, 48, 52, 
53, 58). 21-1. 26-22. 33.3-(5, 67, 73, 93, 170). 33.9-(27, 28). 33.10-241, 
245, 246, 248, 253, 256). 33.11-(47, 59). 33.12-89. 

ROD—see record of decision 
roosting: 13-(26, 27, 81, 85, 86, 125, 126, 127, 128, 137, 138, 152, 163, 165, 

169, 170, 185, 186, 191, 216, 218, 253, 254). 
runoff: 1-(13, 17, 23). 2-(37, 50, 52, 56, 59, 78). 4-36, 47, 48, 57). 6-(1,7,19, 24, 

27, 46, 47, 127-130, 132, 133). 7-(1, 3, 4, 7-9, 15, 16, 22, 25, 36, 45, 85, 
87, 92, 223, 237, 296-299). 9-(7, 11, 26). 10-13. 11-(2, 7, 20, 91, 97, 99, 
163, 214, 267, 374, 375, 377-379). 12-53, 97). 13-197. 19-10. 21-15. 23-
(4, 27-30). 25-10, 19, 20, 31, 43). 33.3-23. 33.3-63, 108, 111, 119, 120). 
33.10-364, 365, 390, 411). 33.11-286, 585). 

 
S 
Sacramento County: 1-24. 3-19. 6-(30, 31, 32). 10-12. 11-40, 46. 12-112. 13-

101. 16-(5, 7).  
Sacramento River Conservation Area: 2-76. 3-(15, 32). 10-23, 24). 11-49. 12-

(114, 135, 150). 13-103, 155, 280). 33.3-(154, 155). 33.4-1. 33.8-(1, 
125, 126). 33.10-(79, 537). 

Sacramento River Flood Control Project (SRFCP): 2-30. 3-30. 6-(3, 7). 
Sacramento River National Wildlife Refuge: 12-115. 13-104. 18-15. 
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safety—see public safety 
salinity: 1-17, 23. 2-(34, 50). 3-16, 37, 40, 41). 6-12, 16, 23, 24, 35, 36). 

Chapter 7. 10-13. 11-(8, 9, 27, 29, 66, 67, 68, 77, 137, 146, 147, 198, 
247, 248, 308, 309, 347, 348, 363, 373, 374, 376, 378, 379). 12-(54, 
118, 126). 23-11. 33.3-(23, 119, 170). 33.9-(12, 13). 33.10-160, 161, 
162, 163, 165, 445). 33.11-224.  

salmon: 1-(7, 8, 9). 2-(16, 26, 38, 49, 54, 57, 62, 64-71, 75, 76, 103, 104, 110, 
112, 115). 3-(5, 3-6, 15, 16, 21, 26, 28, 29, 31, 32-35, 51, 52, 65). 4-(45, 
107, 109, 110). 6-(15, 17, 21, 22, 26, 48). 7-(12, 13, 28, 29, 47, 89, 90). 
9-(11, 38). Chapter 11. 12-219. 13-(204, 217). 14-(3, 4, 5). 18-(11, 44, 
58, 71, 78, 80, 86). 23-27. 24-5. 25-(6, 15, 17, 20, 21, 44, 45). 33.3-(3, 5, 
20, 83, 84, 96, 117, 141-160, 165). 33.6-11, 16, 35-37). 33.7-10. 33.8-
(60, 65, 66, 74, 76, 78, 81-83, 98-100). 33.10-(26, 28, 51, 72, 75, 143, 
145, 152, 154, 196, 203, 345, 346, 351-361, 391, 452, 532). 33.11-(26, 
32, 39, 40, 62, 129, 146, 147, 226, 261, 265, 266, 362, 378, 431, 445, 
481, 488, 493, 545, 546, 551-556, 577, 578, 580-582, 586). 33.13-12. 
33.14-4. 33.15-8.  

San Andreas Fault system: 4-23. 
San Francisco Bay: 1-(23, 24, 25). 2-51. 3-(27, 28, 39). 4-(24, 46). 6-(21, 22, 

34). 7-(8, 11, 17, 18, 19, 22, 34). 10-(6, 7). 11-7, 8, 9, 10, 46, 65, 67). 
12-2. 17-(9, 18). 20-5. 23-8. 33.3-25. 

San Francisco Bay/Sacramento–San Joaquin River Delta (Bay-Delta): 33.3-25. 
San Joaquin County: 6-32.  
Scenic Highway Program: 3-68. 19-(73, 77). 26-22. 
schools: 3-59. 5-11. 8-11, 12, 13, 17, 18, 21). 9-28. 18-22. 20-34. Chapter 22. 

24-2. 25-17. 26-8. 33.3-(67, 69, 70, 164). 33.9-24. 33.10-(245-247). 
scoping: 1-(5, 35, 41). 2-(4, 10, 18, 111). 3-(4, 15, 16, 30, 34, 36, 49). 5-(20, 21, 

31). 9-8. 17-32. 24-1. 27-(1-4, 8). 28-1. 32-(1, 4). 33.3-(14, 27, 29, 31, 
38, 42-44, 52, 60, 66, 85, 97, 104, 120, 155, 159). 33.8-68. 33.10-(247, 
365, 439, 469). 33.11-109, 365, 425, 430, 482. 33.14-5.  

scour: 4-(31, 70, 73). 7-10. 8-13. 11-62, 66, 67, 126, 127, 132, 140, 144, 185, 
187, 235, 237, 303, 306, 335, 337). 12-96, 97, 148, 150). 13-(151, 280). 
14-(17, 23). 25-14, 28, 34, 39).   

Secretary of the Interior: 1-(4, 5). 2-7. 3-(25, 56). 11-29. 13-89. 17-(19, 21). 32-
12. 33.3-(16, 17, 54, 56). 33.11-547. 

Section 10: 3-53. 11-29. 12-(100, 167). 26-13, 21 
Section 401: 1-31. 2-38. 3-(51, 53, 66). 4-51. 7-21, 22, 29, 32, 82, 131, 175). 

11-32. 12-(100, 110). 13-99. 26-13. 
Section 402: 1-31. 2-36. 7-(21, 22). 11-32. 12-100. 26-13. 31-18.  
Section 404: 1-29. 2-38. 3-(49-51). 7-21, 22, 24, 32). 11-31. 12-(31, 100, 125). 

13-(96, 99). 26-(12, 13, 17). 31-18. 33.3-(15, 23, 46). 33.6-18, 19, 21, 
22). 

Section 404(b)(1): 3-50. 26-(12, 13). 31-18. 33.3-46. 33.6-22. 
Section 7: 2-(19, 20, 21). 3-(6, 31, 51). 11-29, 35, 41). 12-(98, 99). 13-(88, 89, 

273). 26-(14, 16). 31-18. 33.3-145, 157, 172). 33.8-65. 33.11-431. 
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sediment transport: 1-15. 4-(31, 45, 46, 55, 56, 65, 73, 76, 84, 92, 99). 7-(10, 11, 
41, 49, 88, 132, 136, 176, 180, 225, 235, 238). 11-(126, 132, 185, 187, 
235, 237, 303, 304, 306, 335, 337). 25-19. 31-18.  

sedimentation: 1-15. 2-37. 3-26. 4-(54, 74, 81, 88, 95, 96, 102). 7-(4, 11, 21, 32, 
37, 82, 87, 223, 224, 237). 11-(91, 97, 98, 163, 214, 267, 374, 375, 376, 
377, 379). 13-122, 123, 161, 183, 205, 222). 18-14. 25-31. 33.3-(88, 89). 
33.8-(20, 21). 33.10-600. 

seepage: 1-17. 2-(86, 104). 3-(22, 44). 6-17. 7-23. 10-2. 21-15. 33.3-(23, 120). 
33.10-432.  

seismic hazards: Chapter 4. 9-20. 29-4. 
sensitive plant communities: Chapter 12. 26-3. 33.8-(113, 114). 
sensitive receptors: 5-(11, 25, 29, 32, 33, 42, 43, 48, 49, 52, 53, 57, 62, 63, 65, 

71). 8-(7, 11, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 
36, 37, 38, 39). 9-(22, 28, 30, 32, 34, 35, 36, 37, 39, 41, 42, 43, 44, 45, 
47, 48, 50). 19-(78, 84). 20-(34, 38, 42, 45, 48). 26-18. 31-19. 33.3-(2, 
68, 70, 72, 73). 33.9-29. 33.10-(167, 168, 241, 242, 243, 245, 248, 250, 
251, 252, 254, 255, 256, 257). 33.11-(81, 87, 421). 

Shasta-Trinity National Forest (STNF): 1-(15, 30, 33). 3-(16, 42, 60). 4-49. 7-
25. 8-36. 9-(2, 13). 11-(19, 20). 12-(101, 125). 13-91. 14-14. 17-(2, 9, 
19). 18-(16, 17). 19-(4, 5, 74, 94). 20-57. 21-(16, 22). 22-9. 25-(7, 9, 26, 
31, 35, 41). 31-19. 33.3-(3, 101, 106). 33.10-(28, 79, 81, 150, 151). 
33.11-115. 33.15-10.  

SHPO—See State Historic Preservation Officer  
Sierra Nevada: 3-47. 4-(13, 21, 33). 5-3. 10-6. 12-61. 13-(4, 77). 17-8. 23-6. 
significance criteria: 3-8. 4-(58, 113). 5-(28, 29, 31, 70). 6-(37, 75, 82, 91, 100, 

110, 112, 114, 126). 7-(42, 294). 8-(22, 39). 9-(21, 49). 10-(25, 53). 11-
(75, 76, 372). 12-(111, 124, 125, 126, 219). 13-(112, 113, 279). 14-36. 
16-(17, 70). 17-(26, 43). 18-(25, 26, 97). 19-(78, 80, 100). 20-56. 21-
(26, 54). 22-(12, 29). 23-(10, 26). 24-33. 25-(25, 44). 31-19. 33.8-(68, 
82). 33.9-(52, 54). 33.10-432. 

siltation: 6-39. 7-21.  
siphons: 3-20. 6-39. 
SLC—see State Lands Commission 
sloughs: 3-(37, 50). 11-(9, 128). 12-(49, 51, 52, 153). 13-(43, 44, 84, 85, 87). 

17-21. 31-19. 
snowfall: 5-16. 18-2. 33.3-(21, 118). see also precipitation 
snowpack: 1-13. 18-99. 
socioeconomics: 1-40. 3-2. Chapter 16. 24-(6, 8, 11-13). 26-(4, 7). 29-(7-8, 10). 

32-3. 33.3-(61, 163-164, 167-169). 33.9-25. 33.10-44. 33.11-(171, 545). 
Soil Conservation Service—see Natural Resources Conservation Service 
soil disturbance: 7-82. 12-145. 
soils: 1-40. 2-37. 3-(1, 22, 41). Chapter 4. 7-(3, 4, 8, 9, 37, 40, 47, 82, 83, 84, 

132, 176). 10-(1, 20). 11-(21, 96, 97, 166, 167, 217, 218, 367, 368, 369, 
371). 12-(33, 79, 83, 85, 96, 97, 98, 146, 148). 13-85. 19-(11, 64, 71, 83, 
84, 86, 88, 90, 91, 92, 101). 20-31. 21-(34. 25-27, 28, 33, 38, 42, 43). 
26-(1, 2, 4, 15). 29-(3, 5, 6). 31-19. 33.3-(61, 89). 33.6-(12, 13, 14, 15, 
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16, 38). 33.8-(12, 18, 19, 71, 84, 96, 111, 112, 130). 33.10-(3, 452, 600). 
33.11-38, 59, 578, 583, 595). 

solid waste: 5-18. 7-(22, 23). 9-7. Chapter 21. 
special-status species: 2-(41, 79). 3-68. 10-(27, 28). Chapter 11. Chapter 12. 

Chapter 13. 17-(13, 20, 32). 25-22. 26-3. 27-7. 31-(12, 19, 21). 33.8-(19, 
76, 90, 104, 105, 129). 33.10-(78, 353, 536). 33.11-(68, 118, 379, 480, 
510). 33.12-89. 

species of special concern: 11-15. 12-(55, 110). Chapter 13. 
spill prevention and control plan: 2-37. 
spring-run Chinook salmon: 1-(7, 8, 9). 2-64. 3-(28, 29). 6-15. 11-(11, 30, 57, 

83, 105, 106, 107, 108, 109, 171, 173, 174, 221, 223, 224, 279, 280, 
281, 282, 283, 322, 324, 325). 31-19. 33.3-(20, 117, 151, 153, 159). 
33.6-36. 33.8-(78, 81, 82, 99, 100). 33.10-(355, 357). 33.11-(481, 482). 
33.14-4. 

Squaw Creek: 2-(41, 71). 4-(1, 25, 26, 29, 55, 56, 68, 79, 86, 87). 6-2. 7-(3, 4, 8, 
14, 15, 48, 49, 51, 86, 92, 135, 179, 287). 9-1. 11-(17, 19, 20, 25, 55, 94, 
165, 166, 216, 270, 271, 317, 318). 12-(9, 10, 11, 60, 62, 92, 93, 94, 96, 
98, 119, 120, 140-142, 144, 159, 160, 168, 169). 13-(9, 10, 24, 47, 49, 
111, 120-122, 124, 126-128, 131, 133, 134, 136, 139, 140-145, 160-162, 
164-174, 182-186, 188-190, 192-195). 14-(2, 3). 17-1. 18-(33, 39, 53, 
66). 19-71. 20-(2, 36, 40). 26-7. 31-19. 33.8-95. 

SRFCP— see Sacramento River Flood Control Project 
staging areas—2-(39, 106). 5-68. 7-293. 8-38. 9-(25, 47). 13-(88, 275). 17-(28, 

40). 18-8. 31-(5, 20). 33.3-73. 33.10-257. 
stakeholders: 1-(26, 27, 35). 2-15. 3-(4, 25). 11-(37, 38). 12-(105, 108, 116, 

194, 198, 202, 205, 208, 210, 212, 217). 13-105. 19-80. 25-(3, 42). 27-
(1, 2, 5, 7, 8). 32-4. 33.3-25, 36, 60, 66, 87, 104, 155). 33.6-12. 33.8-(68, 
97). 33.9-(88, 105). 33.10-(28, 360, 445, 462, 469). 33.11-(109, 224, 
365, 425, 430, 482, 548). 

State Historic Preservation Officer (SHPO): 14-8. 31-(19, 20). 
State Lands Commission (SLC): 17-21.  
State Parks—see California Department of Parks and Recreation 
State Route 151 (SR 151): 8-(28, 37). 19-7. 26-22. 33.3-72. 33.3-73. 33.8-5. 
State Route 273 (SR 273): 8-9. 17-6. 20-1.  
State Route 36 (SR 36): 8-9. 20-3 
State Water Board—see State Water Resources Control Board 
State Water Resources Control Board (State Water Board): 1-(9, 31). 2-51. 3-

20. 4-50. 5-21. 6-(21, 23, 26). 7-3. 11-32. 13-99. 21-24. 23-5. 28-3. 32-
11. 33.3-94. 33.4-1. 33.8-1, 133, 135). 33.10-(165, 166, 349). 33.15-10.  

State-owned: 3-69. 20-7. 22-7. 
steelhead: 1-(7, 9). 2-64. 3-6, 15, 28, 29, 33, 35). 6-15. 7-(28, 29). 11-(2, 3, 5, 7, 

9-11, 16, 23, 24, 30, 35, 58, 64, 66, 70, 71, 74, 83, 99, 115, 116-119, 
122, 123, 130, 131, 133, 140, 151-155, 169, 176, 178, 179, 181, 182, 
186, 203-207, 219, 226-229, 231, 232, 236, 252-256, 273, 288, 290, 
292, 293, 297, 298, 303- 305, 310, 319, 327, 329, 330, 332, 335, 352, 
353, 354, 356, 360, 361). 18-(11, 78). 25-(15, 21). 33.3-(20, 117, 141, 
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149, 151, 153, 159). 38.8-(66, 78). 33.10-(26, 72). 33.11-(481, 482, 552, 
586). 33.14-4. 

storage facilities: 1-(24, 25). 6-1. 11-68. 23-1. 33.3-49. 33.10-347. 
stormwater permit: 2-36. 21-22.  
stormwater pollution prevention plan (SWPPP): 2-36. 4-48. 
streambed alteration agreement: 1-30. 4-51. 11-(43, 44). 12-(110, 212, 214). 13-

99. 26-20. 
study area—see primary study area and extended study area 
Superfund—see Comprehensive Environmental Response, Compensation, and 

Liability Act 
suspended load: 4-46. 7-11. 
Sutter County: 6-30. 11-(6, 46). 12-112. 13-(100, 101). 
swimming: 7-(9, 20). 8-21. 9-14. 18-(1, 6, 12-15, 42-44, 46, 47, 57, 58, 59, 70, 

71, 73, 77, 78, 81, 85, 86, 88). 19-4. 33.3-67. 
SWPPP—see storm water pollution prevention plan 
 
T 
TCD—see temperature control device 
TDS—see total dissolved solids 
Tehama County: 6-30. 7-37. 8-(13, 18, 19, 20, 21). 9-(5, 20, 46, 47). 10-(1, 2, 

11, 23, 25). 11-(46, 48). 12-(112, 113). 13-(100, 102). 16-(1, 2, 3, 6, 7, 
8, 12, 13, 16, 17, 24). 17-(1, 7, 16, 23). 18-(13, 14, 18, 21). 20-(1, 8). 21-
(1, 10, 17, 18). 22-(1-8, 11, 26). 24-(3, 4, 5, 6, 12, 17, 18, 21, 23, 29). 
28-(3, 4). 32-11. 33.3-(68, 71). 33.10-(168, 250, 256). 33.11-(72, 75).  

telecommunications: 1-33. 2-(100, 101). 9-23. 17-29.  Chapter 21. 22-14.  
telephone service: 21-20. 
temperature: 1-(5, 7, 9, 15, 21). 2-(7, 11, 17, 19-21, 23, 25, 26, 28, 32, 45, 48-

50, 52, 54-57, 59, 60, 65, 66, 68-70, 74, 77, 78, 84, 85, 109, 110, 112, 
113, 115). 3-(15, 22, 26, 28, 29, 31, 40). 4-(17, 36, 71, 90, 108, 109, 
111, 112). 5-(3, 8-10, 36, 47, 51, 55, 61, 69). 6-(2, 15-18, 20-22, 43-46, 
48, 49, 110). 7-(1, 5, 11-13, 21, 28, 31, 33, 41, 42, 46-50, 81-85, 87, 89-
92, 131-138, 175-181, 219-228, 234-239, 278-282, 296-299). 8-3. 9-(2, 
4, 5, 50). 10-24. 11-(2, 3, 5, 7, 8, 16, 18, 27, 30, 39, 49, 51, 52, 57, 59-
64, 73, 75, 76, 83, 84, 98, 99, 103-105, 108, 109, 113, 114, 118-120, 
122-125, 128, 130, 131, 133, 156, 169, 171, 174, 176, 179, 181-187, 
203, 219, 221, 224, 226, 229, 231-237, 256, 273, 278, 279, 283, 288, 
293, 297-306, 311, 319, 322, 325, 327, 330, 332-336, 353, 360, 361, 
373). 12-(99, 114, 138, 156, 173, 185). 13-(103, 203, 280). 16-(22, 34, 
58). 18-(2, 11, 42, 44, 57, 58, 70, 71, 77, 78, 86, 91). 21-35. 23-(13, 14, 
16, 20, 24). 25-(12, 16-20, 24, 28, 29, 32, 34, 36, 38). 33.3-(17, 20, 41, 
42, 49, 57, 60, 117, 142-144, 146-153, 156, 157, 160). 33.6-(10, 13, 38). 
33.7-10. 33.8-(60, 66, 71, 80, 85). 33.9-69. 33.10-(74, 75, 142, 145, 148, 
150, 157, 172, 173, 175, 345, 346, 348, 349, 352, 353, 356-359, 361, 
364, 365, 390, 410, 464, 469, 600). 33.11-(26, 39, 265, 266, 267, 275, 
431, 481, 482, 493, 547, 552, 553, 556, 583, 586). 33.12-104.  
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temperature control device (TCD): 1-9. 2-(17, 28, 29, 32, 45, 48, 53, 57, 61, 72, 
83, 85, 111, 113). 5-(36, 47, 51, 55, 61). 6-(16, 22, 43-45, 48, 82, 91, 
100, 109, 113). 7-(13, 15, 16, 41, 47, 81, 83, 86, 131, 132, 175, 176, 
219, 233). 11-(18, 32, 52, 57, 84, 123, 156, 181, 208, 231, 256, 267, 
303, 311). 12-(137, 156, 165, 173, 185). 13-203. 16-58. 21-35. 23-(13, 
15, 18, 20, 23). 33.3-(41, 149). 33.8-(62, 63). 33.10-345. 33.11-(26, 
265).  

threatened species—see special-status species 
timberlands—see logging 
timber: 1-32. 2-79. 3-(24, 42, 57, 60). 4-(30, 31, 49). 7-4. 9-13. 10-(13, 23). 12-

101. 13-91. 17-(2, 7, 9, 11-13, 15, 27). 18-(21, 38, 39, 56, 69, 76, 84, 90, 
94-97, 99). 19-74. 21-23. 25-(13, 19). 33.3-(48, 131).  

TMDL—see total maximum daily load 
topography: 2-(7, 37, 91). 4-(2, 17, 20, 25, 33, 46, 56, 57). 7-40. 8-(8, 25, 26). 

9-(2, 4). 12-(33, 52, 178). 17-1. 19-(6, 8, 11-13, 58-62, 65, 66, 68-72). 
22-1. 33.3-(120, 154). 33.10-(167, 243, 410). total dissolved solids 
(TDS): 6-(11-14). 7-(8, 18). total maximum daily load (TMDL): 3-(16, 
17, 22, 41). 7-(7, 14, 21, 22, 24, 25, 32, 90, 91). 12-(99, 100). toxic 
substances: 5-15. 9-28.  

traffic: 2-(85, 89, 91-93). 3-47. 5-(22, 27, 66, 68, 69). 6-18. 7-26. 8-(3, 5-9, 14, 
15, 17, 22-25, 27-36, 40). 9-(24, 27-29, 32, 33, 36, 39, 40, 43, 45, 46). 
10-12. 12-(145, 181). 13-(122, 123). 16-10. 17-(24, 28-30). 18-(2, 28, 
38, 49, 61, 74, 83). 19-(11, 58, 69, 71, 96, 100). Chapter 20. 21-(31, 34, 
53). 22-(6, 7, 13-14, 16, 26, 27). 26-6. 32-3. 33.3-(2, 5, 66-70, 93, 170, 
171). 33.9-(24, 25, 27, 28). 33.10-(241-254). 33.11-(81, 86, 87, 261, 
322). 33.12-105.  

traffic control plan: 20-(52, 53, 55). 21-53. 33.3-93. 33.9-28. 33.10-246.  
trails: 1-33. 2-(47, 74, 76, 94, 97). 3-(48, 49, 57). 7-287. 9-14. 13-(215, 275). 

14-(1, 5, 23, 25, 27, 29, 31). 17-(8, 10). 18-(5, 6, 8, 12-18, 22, 23, 30-33, 
35, 50-54, 62-67, 94). 20-47. 21-47. 33.3-126.  

transportation: 1-30. 2-(34, 35, 39, 83). 3-(33, 43, 47, 69). 4-52. 5-(3, 12, 15, 18, 
19, 21, 68, 70). 7-(223, 292). 8-(7-9, 11, 12, 14-18, 20, 21, 29). 9-(4, 8, 
9, 12, 13, 18, 19, 25, 31, 34, 38, 41, 46, 47). 10-1. 11-21. 12-84. 14-(4, 
5). 16-(3, 12). 17-(2, 6, 24, 29, 43). 19-(73, 100). Chapter 20. 21-(15, 16, 
25, 31, 38, 41, 44, 47). 22-(13, 17, 19, 21, 22, 23, 24, 27). 24-11. 26-(5, 
8, 17, 22). 33.2-1. 33.3-(5, 53, 67-70, 170, 171). 33.4-1. 33.8-(1, 3-5, 
132). 33.9-24. 33.10-(242, 244, 246, 249, 253, 255, 256). 33.11-465. 
33.12-101.  

trash—see waste disposal, solid waste 
tribes: 1-35. 3-(53, 58). 7-21. 12-(99, 100). 14-(1, 3, 9, 11, 14, 15, 18). 15-(1, 3, 

4). 16-9. 24-(10, 16). 25-6. 26-(16, 18). 27-(1, 3, 6, 7). 28-4. 33.3-(79-
87, 100, 101, 167). 33.4-1. Chapter 33.3-7. 33.10-349. 33.11-(111, 509).  

Trinity Reservoir: 1-21. 6-(2, 20, 49). 23-2.  
trucks: 2-(37, 39, 89, 102, 106). 3-48. 5-(4, 34, 67, 292). 8-(13, 21, 25, 27, 28). 

9-(33, 36, 40). 18-79. 20-(26, 29, 30, 35, 36, 38, 42, 44, 46, 48, 52). 
33.3-(2, 68, 70-72). 33.10-(242, 243, 248, 251, 254, 256, 257). 33.11-86.  
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trustee agency: 1-30. 33.6-15.  
turbidity: 3-37. 7-(3, 5, 7-9, 11, 24, 31, 46, 47, 49, 50, 82, 83, 87, 132, 176, 223, 

224, 234, 235, 237). 11-(68, 91, 97, 98, 163, 168, 214, 218, 267, 272, 
318). 12-54. 25-(19, 20, 24, 28, 34, 38). 33.6-14. 33.8-(18, 19).  

 
U 
U.S. Army Corps of Engineers (USACE): 1-(1, 29). 2-(38, 51). 3-(35, 43-46, 

49, 50, 52, 64). 4-57. 6-(18, 20, 25). 7-(22-24, 32). 11-(6, 31, 75, 133). 
12-(91, 100, 121, 152, 178, 180, 200-202, 215). 13-(96, 158). 18-21. 23-
2. 26-(12, 13, 16, 17). 27-5. 33.3-(13, 46, 64, 66, 98, 108, 134, 138). 
33.4-1. 33.6-(1, 18-22). 33.11-(140, 171).  

U.S. Bureau of Land Management (BLM): 1-34. 2-(9, 36). 3-(33, 56, 57, 60, 61, 
68). 4-49. 7-(4, 28, 287). 8-(35, 36). 9-(16, 17). 10-24. 11-(25, 42). 12-
(56-59, 84, 102-104, 108). 12-(127, 139, 140, 158, 166, 175, 185, 186, 
193, 200, 201, 207, 210, 212, 217, 221). 13-(45-50, 78-83, 92-95, 106, 
120, 121, 125, 131, 135, 136, 160, 161, 163, 166, 168, 169, 182, 185, 
188, 190, 191, 204, 205, 207, 208, 222-225, 252). 17-(2, 7, 9, 13, 14, 16, 
18-20, 25, 31). 18-(8, 11-15, 18, 20, 21, 43, 80). 19-(58, 59, 76). 21-23. 
22-(2, 3, 5-8, 10). 26-(1, 15). 33.3-(16, 24, 98, 99, 105, 131). 33.6-(12, 
28, 69, 75, 80). 33.8-(85-89, 103). 33.10-155. 33.11-(72, 75).  

U.S. Census Bureau: 16-(1-4, 14, 24). 18-2. 24-(2, 4, 6, 9, 13).  
U.S. Department of Agriculture (USDA): 1-30. 2-(47, 80, 97). 4-47. 10-(1, 4, 

19). 12-84. 13-(46, 81, 83, 97). 14-12. 18-(5, 13, 34, 53, 65, 67).   
U.S. Environmental Protection Agency (EPA): 1-30. 3-(50, 53, 54, 59). 5-(4, 8, 

11-15, 27). 7-(3, 4, 6, 16, 17, 19, 20, 35). 8-(3, 12, 25, 27). 9-(10, 12, 22, 
29). 11-(32, 38). 12-(99, 100, 116). 13-105. 21-(21, 22, 35). 24-9. 26-12. 
27-7. 32-(1, 4). 33.3-(53, 65, 66, 98). 33.4-1. 33.6-(1, 3-19, 21, 22). 
33.10-469.  

U.S. Fish and Wildlife Service (USFWS): 1-(1, 2, 14-16, 29, 38, 39). 2-(9, 19-
23, 26, 27, 40, 51, 61, 62, 68, 70). 3-(5-8, 21, 26, 27, 30, 31, 34, 51, 52). 
6-(14-16, 26, 40). 7-(12, 28, 29). 11-(9-15, 22, 29-31, 33, 35-40, 43, 47, 
50, 56, 58, 59, 69, 70, 75, 76, 131, 152, 155, 186, 203, 204, 207, 236, 
253, 256, 305, 309, 310, 353, 356, 363-366, 368, 369, 371). 12-(2, 56, 
77-81, 98, 99, 102, 115, 117, 121, 124, 130, 151, 152, 200, 201, 203, 
206, 208, 211). 13-(2, 46, 48, 77, 78, 88-90, 95, 97, 102, 104-106, 112, 
127, 146, 154, 156-159, 174, 175, 180, 181, 196, 202, 203, 209, 220, 
221, 226, 232, 233, 247, 252, 257, 272-274). 17-9. 18-15. 21-10. 22-3. 
26-(13, 14). 27-5. 33.3-(12, 55, 56, 64, 83, 98, 131, 141, 145, 147-150, 
152, 155-157, 159, 176, 177). 33.6-(1, 12, 15, 17, 30-40, 44). 33.8-(62, 
63, 65, 67, 76, 78, 81, 85-93, 97, 101, 103, 105, 108, 130). 33.9-(55, 84, 
85, 88, 101, 102, 104). 33.10-(72, 79, 143, 144, 155, 164, 174, 345, 348, 
349, 353-358, 360, 362, 365, 388-392, 357). 33.11-(47, 68, 90, 171, 175, 
360, 380, 410, 431, 450, 452, 481, 513). 33.12-90.  

U.S. Forest Service (USFS): 1-(1, 3, 15, 17, 21, 31-35). 2-(9, 34-36, 40, 41, 43, 
47, 80, 94, 96, 97, 99). 3-(42, 56, 60, 68). 4-(12, 16, 20, 25, 34, 43, 49, 
50, 55). 7-(3, 4, 9, 25, 26, 28, 40, 287). 8-10. 9-(2, 4, 5, 7, 13, 14, 21, 24, 
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46, 47). 11-(10-15, 25, 26, 39-42, 55, 81, 93, 94, 96, 165, 216, 270, 
317). 12-(1, 55-58, 61, 62, 77-81, 84, 95, 100-107, 125, 127, 139, 140, 
158, 166, 175, 185, 193, 198, 200, 201, 207, 210, 212, 217, 221). 13-(1, 
45-51, 78-83, 90-94, 120-122, 125, 127, 129, 131, 135, 136, 140, 143, 
160, 161, 163, 165, 166, 168, 169, 171, 182, 183, 185, 187, 188, 190-
192, 204-208, 222-225, 243-245, 247, 251, 252, 254, 274). 14-(2, 5, 14, 
15). 16-(9, 14). 17-(2, 5-7, 9, 10, 12, 13, 19, 20, 25, 29, 31-33, 35, 40, 
41). 18-(1, 2, 5-8, 13, 16-18, 25, 27, 30-34, 39, 51-54, 63-67, 94). 19-(4, 
5, 61, 63-68, 70, 72-75, 78, 80, 82). 20-(1, 2, 30, 31, 36, 39). 21-(10, 20, 
22, 33, 53). 22-(2-9, 15). 25-(3, 4, 6, 7, 9, 10, 12-14, 18-25, 30, 31, 34, 
39). 26-(1, 15, 16). 27-5. 33.3-(22, 48, 64, 66, 78, 100-102, 105, 119, 
125-129, 134-136, 138, 139, 159). 33.6-(1, 23-29). 33.8-(75, 80, 96, 
107). 33.9-69. 33.10-(30, 31, 81, 434, 462, 463). 33.11-(19, 72, 75, 230, 
392-395, 402-405, 465). 33.12-(102, 103).  

U.S. Geological Survey (USGS): 4-(15, 22, 31, 35, 48). 7-(7, 9-14, 16, 17, 90, 
91). 11-56. 13-78. 25-(12, 19, 22, 24). 33.3-(156, 157). 33.10-434.  

UBC—see Uniform Building Code 
unemployment: 2-29. 16-(1, 2, 4, 5, 15, 23-25, 35, 43, 52, 60). 24-(6, 7, 11-15). 

33.3-(164, 169). Uniform Building Code (UBC): 4-(22, 36, 58). 8-16.  
Union Pacific Railroad (UPRR): 2-(57, 92-94, 111). 3-48. 5-(11, 35, 36, 47, 51, 

55, 61). 8-(8, 10, 11). 9-8. 17-(2, 6, 29, 30). 19-(4, 15, 62, 63, 65, 71). 
20-(2, 4, 5). 21-35. 33.3-93. 33.11-(59, 185). 33.12-101.  

Unique Farmland: 10-(7, 11, 20-22, 25). 26-15.  
unity: 19-(2, 3).  
uplands: 3-37. 4-(13, 43, 65). 9-(9, 11). 11-12. 12-(97, 98, 121). 13-(124, 128, 

163, 184, 248). 19-(11, 60, 61, 64, 66-68, 71). USACE—see U.S. Army 
Corps of Engineers 

USDA—see U.S. Department of Agriculture 
USFS—see U.S. Forest Service 
USFWS: see U.S. Fish and Wildlife Service 
USGS—see U.S. Geological Survey 
utilities: 2-(33, 34, 43, 47, 50, 55, 59, 67, 77, 78, 88, 96, 97, 99-101). 3-43. 5-(4, 

26, 34, 36, 44, 47, 51, 55, 61). 8-(13, 18). 9-(23, 24, 31, 34). 10-(17, 31, 
36). 12-(1, 145). 13-(1, 160, 181, 204). 14-(1, 23, 25, 27, 29, 31). 17-
(27-38, 41, 43). 19-(10, 82, 83, 85-88, 90, 92). 20-7. Chapter 21. 22-(1, 
13, 17, 19, 22, 24). 24-(7, 11). 26-4. 27-3. 28-4. 33.3-(35, 75, 76, 122, 
140). 33.6-11. 33.9-(25-27, 62). 33.10-(171, 262, 347, 412, 451). 33.11-
(274, 275, 385, 420, 464, 509). 33.12-(102, 125).  

 
V 
valley elderberry longhorn beetle (VELB): 13-(79, 82, 84, 86, 87, 215-218, 272-

275).  
valley oak riparian woodland: 10-(17, 18). 11-49. 12-(8, 30, 31, 54). 18-19.  
vegetation: 1-(15, 32). 2-(13, 37, 39, 40, 42, 43, 50, 55, 58, 64, 67, 73, 75, 77-

82, 102-104). 3-(24, 36, 44, 50, 62, 63). 4-(29-31, 33, 57, 64, 65, 68, 79, 
80, 86, 87, 93, 96, 100, 102). 5-(10, 28, 34, 44, 46, 49, 53, 58, 59, 63). 7-
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(8, 40, 82, 83, 131, 175, 224, 237, 287, 293). 8-(25-27). 9-(2, 4-6, 16, 
23, 24, 31, 34). 10-(13, 17, 18, 20, 24). 11-(2, 4, 7, 18, 19, 21, 25, 44, 
49, 50, 53, 54, 84, 85, 88, 128, 133, 157, 208, 257, 373). Chapter 12. 13-
(2, 23-28, 43-47, 51, 81, 84-87, 94, 96, 98-100, 103, 104, 107, 116-132, 
135-138, 140, 141, 143, 145-147, 151, 152, 155, 160-175, 179, 181-196, 
201, 204-210, 214-218, 222-226, 230, 231, 239, 243-257, 272, 274, 275, 
278-284). 14-(17, 23). 17-(13, 20, 21, 27, 31, 32). 18-(14, 38, 39, 56, 69, 
76, 80, 84). 19-(1-3, 6, 8, 10-12, 58-61, 63, 65-71, 78, 82, 83, 85, 86, 88-
92, 101). 20-9. 21-(29, 31-33, 38, 41, 44, 47). 22-13. 25-(3, 10, 12, 13, 
16, 19, 28-30, 38, 39, 44). 26-(1, 11). 33.3-(47-49, 51, 89, 162, 163). 
33.6-37. 33.8-(18, 19, 76, 93, 113, 114). 33.10-(78, 406, 407, 409, 410). 
33.11-(100, 118, 224, 322, 584).  

vehicle trips: 3-23. 5-(40, 41, 44, 48, 49, 52, 53, 56, 59, 62, 63). 8-22. 20-57. 
33.10-(242, 243, 247, 248).  

VELB—see valley elderberry longhorn beetle 
vibration: 3-(59, 69). Chapter 8. 26-(18, 22). 33.3-(2, 66). 33.10-433. 33.11-87. 

views: 18-6. Chapter 19. 25-(22, 23). visibility: 4-45. 5-7. 19-2.  
visual and aesthetic resources: Chapter 19. 
vividness: 19-(2, 3).  
VOC—see volatile organic compounds 
volatile organic compounds (VOC): 5-(3, 24, 25).  
 
W 
WAPA—see Western Area Power Administration 
waste discharge requirements (WDR): 3-66. 7-(29, 32, 33). 9-11. 21-24. 26-21.  
waste disposal: 4-69. 9-(7, 17, 30, 33, 35, 37, 40). 21-(16, 17, 24, 25, 35, 55).  
wastewater: 2-(23, 97-101). 3-35. 4-(37, 44, 58, 61, 69, 80, 81, 88, 94, 95, 101, 

105, 114-117). 7-(3, 8, 20, 46, 295). 9-(7, 23, 99). Chapter 21. 33.3-(10, 
35, 76, 122, 139, 140). 33.6-11. 33.10-(31, 171, 267, 347, 451). 33.11-
(18, 509).  

wastewater treatment plants:2-(47, 98, 100, 101). 9-7. Chapter 21. 33.3-(76, 
139, 140). 33.6-11. 33.10-31. 33.11-18  

water exports: 11-152.  
water level: 1-38. 2-(48, 86, 93). 4-55. Chapter 6. 9-8. 11-(18, 20, 26, 88). 12-

33. 13-151. 14-10. 17-(5, 26). 18-(7, 25). 19-(4, 10, 12, 57, 66-68, 71, 
84). 24-5. 25-(12, 19, 20, 23, 25, 26, 28-32, 34, 35, 37, 38, 40). 26-2. 27-
7. 33.3-(10, 92, 93, 124, 130). 33.8-95. 33.9-(29, 65). 33.10-(409, 410, 
429, 432, 434).  

water quality: 1-(5, 7, 13, 15, 17, 18, 24, 25, 28, 37-39). 2-(6, 8, 14, 17, 30-32, 
34, 36, 38, 39, 50-52, 55, 58, 59, 67, 76, 115). 3-(22, 26, 30, 31, 35, 37-
39, 41, 43, 44, 47, 51, 66). 4-(30, 47, 48, 50). 6-(5, 12, 20-28, 34, 36, 37, 
39-41, 46, 59, 61, 62, 127-132). Chapter 7. 9-(8-11, 19, 27). 10-(4, 18, 
27, 28). 11-(2, 5, 17, 24, 25, 32-38, 82, 91, 97-99, 133, 168, 218, 271, 
318, 360, 373-379). 12-(99, 100, 110, 116). 13-(99, 105). 17-(8, 11, 13, 
20, 22, 28). 18-98. 21-(6, 24, 31, 32, 34, 38, 41, 44, 47). 23-(6, 27-30). 
25-(4, 8, 13, 19, 20, 23-28, 33, 34, 38). 26-(13, 21). 27-7. 32-8. 33.3-(9, 
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12, 17-19, 23, 25, 26, 49, 57, 60, 63, 94, 100-105, 115, 116, 119-121, 
139, 140, 142, 171, 176). 33.6-(12-15). 33.8-(13-22, 73, 82). 33.9-(12, 
13, 26, 55). 33.10-(74, 89, 144, 145, 153, 154, 156, 163, 359, 539). 
33.11-(31, 63, 100, 121, 136, 140, 141, 146, 171, 201, 224, 267, 268, 
275, 286, 310, 380, 425, 452, 492, 547, 556, 583, 585). 33.12-88.  

water quality control plan (WQCP): 2-51. 3-(15, 30). 6-(21-23, 27). 7-(6, 33-36, 
42, 45). 11-35. 17-22. 21-24. 26-21. 33.3-94.  

water quality standards: 1-25. 3-(30, 47, 51, 66). 6-(23, 27). 7-(16, 20, 21, 32, 
34, 36, 42, 46-51, 57, 58, 61, 67, 70, 72, 83, 84, 86, 88-92, 131, 132, 
135-138, 175, 176, 179-182, 220, 223, 225-228, 234, 238-240, 278-
282). 11-35. 12-(99, 100, 110). 13-99. 26-13. 33.3-140. 33.8-(20, 21).  

water table: 7-27. 10-7. 12-(147, 150). 16-31.  
water transfers: 1-(5, 23, 39). 2-12. 6-(16, 25, 38). 11-32. 33.3-(17, 26, 34, 94). 

33.10-(144, 165, 166). waterfowl: 12-82. 13-45. 18-(12, 19). 26-4.  
water-skiing:19-4. 20-5. 
WDR—see waste discharge requirements 
weirs: 1-16. 3-(29, 30). 6-(3, 7, 8, 39, 57). 11-(6, 7). 25-17. 33.10-434. 33.11-

225.  
wells: 2-100. 6-(11, 12, 14, 28, 31). 7-19. 10-(2, 4). 21-(2, 5, 6, 8, 10, 11, 21). 

22-(18, 20). 33.3-140.  
Western Area Power Administration (WAPA): 11-40. 16-(19, 21). 21-19. 23-(1, 

6). 33.3-63. 33.4-1. 33.6-(1, 41-45). 33.8-76. 33.10-349.  
wet year: 2-7. 3-(6, 34). 4-(61, 70). 6-63. 11-(6, 36, 65, 72, 122, 155, 323). 12-

(53, 146). 16-(33, 49, 64). 18-(42-44). 25-(19, 26, 31-33, 35, 37, 40). 
33.3-(96, 112). 33.9-(12, 56). 33.10-360.  

wetland communities: 11-(361, 362, 366, 367, 369-372). 12-(32, 54, 128, 132, 
136, 146, 147, 150, 153-155, 162, 164, 169, 171, 172, 176, 182, 183, 
187, 189, 194, 196, 203, 205, 206, 209, 211, 213, 216, 218). 13-(238-
240). 26-17. 33.3-163. 33.8-(75, 113, 129, 130). 33.10-(74, 77, 79, 353, 
536, 537). 33.11-(68, 379, 380). 33.12-(89, 90).   

Whiskeytown-Shasta-Trinity National Recreation Area: 1-(3, 5, 30). 2-34. 3-60. 
4-(34, 50). 9-(1,14). 11-42. 12-104. 13-94. 17-(2, 7, 12, 19). 18-(1-3, 5, 
16, 17, 27). 19-(4, 75). 20-1. 21-(1, 23). 22-15. 26-15. 27-7. 33.3-(126, 
129). 33.10-82.  

wild and scenic rivers: 1-(30, 35, 36). 3-(42, 57, 58, 61, 65, 66). 4-50. 11-44. 
17-(6-8, 20, 22). 18-(18, 19). 19-(73, 74, 80). Chapter 25. 26-(2, 16, 21). 
29-(2, 5, 6). 33.2-1. 33.3-(3, 94-100). 33.8-75.   

wildlife: 1-(3, 5, 15-17, 24, 25, 28, 38, 39). 2-(13, 30). 3-(25-27, 31, 44, 47, 51, 
52, 54, 57, 58, 63, 65). 6-(6, 16, 17, 22, 23, 25). 7-(14, 24, 45). 9-(11, 
15). 10-(1, 3, 12, 13). 11-(5, 24, 26, 28, 29, 31, 32, 41-44, 46, 49). 12-
(30, 56, 59, 83, 88, 98, 99, 101, 110-112, 115, 220). Chapter 13. 17-(7, 
11, 13, 20, 22). 18-(11, 13, 15, 19). 19-(1, 2, 74). 21-(23, 31, 34, 38, 41, 
44, 47). 23-6. 24-18. 25-(6, 8). 26-(2, 3, 16). 29-(5-8). 33.3-(17, 23, 119, 
129, 146, 161, 176). 33.6-(14, 38). 33.8-(93, 97, 103). 33.10-(165, 166, 
392). 33.11-(67, 89, 90, 143, 146, 147, 171, 381, 421, 547, 585, 595, 
598).  
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wildlife habitat: 1-(28, 38). 2-13. 3-27. 7-30. 10-3. 11-(41, 46). 12-(30, 88, 105, 
111, 116). Chapter 13. 17-(10, 12, 16). 18-(19, 21, 98). 26-(2, 14). 33.3-
(9, 176, 177). 33.8-93. 33.11-147.  

wildlife refuges: 1-24. 6-(6, 17, 53, 65). 7-24. 9-11. 10-12. 11-33. 17-9. 18-19. 
33.3-(121, 175). see also refuges and game refuges 

wildlife viewing: 11-41. 13-92. 18-(11, 15). 24-18.  
Williamson Act: 3-(66, 67). 10-(1, 13, 15, 21, 22, 24-29, 31-41, 43-48, 50, 51, 

54). 26-21.  
willow scrub: 12-(54, 148). 33.3-163.  
winter-run Chinook salmon: 1-(7-9). 2-(38, 64, 104, 110, 112). 3-(28, 29, 33, 

34). 6-(15, 20-22, 48). 7-(12, 13, 28, 47, 89, 90). 9-11. 11-(3, 11, 16, 22, 
30, 31, 39, 58, 59, 64, 75, 83, 99-105, 121, 152, 169-171, 180, 219-221, 
230, 273, 275-279, 295, 296, 319-322, 331, 373). 33.3-(20, 117, 145, 
148-154, 159, 160). 33.6-36. 33.8-(66, 74, 78). 33.10-(72, 356). 33.11-
(39, 431, 481, 482).  

WQCP—see water quality control plan 
 
X 
X2: 3-6. 6-(16, 23, 24, 37, 40, 41, 77, 78, 86, 94, 103, 111, 112, 117, 124, 127, 

129-132). 7-(34, 38, 45, 51, 80, 81, 93, 129, 130, 173, 174, 217, 218, 
233, 275, 276, 285). 11-(8, 36, 67-69, 73, 146-149, 198-200, 247-250, 
308, 309, 347-350, 363, 373, 374, 376-380). 26-2. 33.3-147. 33.6-17. 
33.10-(360, 368). 33.11-(47, 175, 360, 410, 450, 452, 513).  

 
Y 
Yolo County: 3-(34,35). 5-1. 6-(11, 30, 31). 7-36. 8-20. 10-(3, 23). 11-(46, 47). 

12-(111, 112). 13-(100, 101, 157). 16-(4, 7). 17-(8, 18). 20-5. 24-(6, 9, 
13). 33.8-80.  

 
Z 
zoning: 3-69. 4-(15, 51, 58). 8-(19, 21). 10-(25, 26). 17-(13-15, 18, 22, 25, 26, 

31, 32, 34, 35, 41, 43, 44). 21-(24, 33). 26-23. 33.8-111.  
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Chapter 32  
Final EIS 

On June 28, 2013, the U.S. Department of the Interior, Bureau of Reclamation 
(Reclamation), acting as the National Environmental Policy Act (NEPA) Lead 
Agency, released the Shasta Lake Water Resources Investigation (SLWRI) 
Draft Environmental Impact Statement (DEIS) for public review and comment. 
In compliance with NEPA, a Notice of Availability (NOA) was published by 
Reclamation in the Federal Register (Federal Register Vol. 78, No. 126, 39315) 
on Monday, July 1, 2013, and an associated NOA was published by the U.S. 
Environmental Protection Agency (EPA) in the Federal Register (Federal 
Register Vol. 78, No. 129, 40474) on Friday, July 5, 2013.  

Reclamation conducted public involvement activities on the Environmental 
Impact Statement (EIS) during scoping and upon release of the DEIS. The 
scoping comment period and scoping meetings were held in October and 
November of 2005. Additionally, Reclamation held three public workshops and 
three public hearings during the comment period on the DEIS at the following 
locations in California: 

• Public Workshops were held to provide an overview of the project and 
allow public comment and discussion: 

− Holiday Inn, Redding, California, July 16, 2013 

− Cal Expo Quality Inn Hotel & Suites, Sacramento, California, July 
17, 2013 

− Merced County Fairgrounds, Los Banos, California, July 18, 2013 

• Public Hearings were held to receive oral or written comments on the 
DEIS: 

− Holiday Inn, Redding, California, September 10, 2013 

− Cal Expo Quality Inn Hotel & Suites, Sacramento, California, 
September 11, 2013 

− Merced County Fairgrounds, Los Banos, California, September 12, 
2013 
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Written and verbal comments were accepted at meetings and written comments 
were accepted throughout the comment period. The comment period on the 
DEIS began on July 1, 2013, and closed on September 30, 2013. 

The public comments have been reviewed and, in accordance with NEPA 
Council on Environmental Quality (CEQ) Regulations, responses have been 
developed for all substantive comments, and revision of the DEIS has been 
made to clarify and enhance the text to produce this SLWRI Final EIS. This 
Final EIS consists of revised chapters 1 through 31, a new Chapter 32, “Final 
EIS,” a new Chapter 33, “Public Comments and Responses,” and revised and 
new appendices. 

During the process of addressing public comments on the DEIS, some notable 
content changes were made in the Final EIS, including: 

• Refinement of the project purpose statement 

• Clarification of the relationship of this EIS and tiering to the CALFED 
Bay-Delta Program Programmatic Environmental Impact 
Statement/Environmental Impact Report 

• Refinement of the operational scenarios focused on anadromous fish 
survival, and development, evaluation, and incorporation of 
Comprehensive Plan 4A (CP4A) 

• Refinement of facility plans for recreation relocations, Shasta Dam 
modifications, Pit 7 Dam and Powerhouse modifications, and other 
reservoir area relocations (e.g., power transmission lines) 

• Incorporation of updated resource information related to physical and 
biological resources in the primary study area 

• Based on facility and construction footprints, refinement of 
“maximum” affected areas and refinement of “most likely” affected 
areas for biological resources 

• In conjunction with an interagency, interdisciplinary team, refined and 
enhanced the mitigation measures, including development of a 
framework to quantify impacts (where appropriate) and establish 
mitigation ratios that were applicable to a number of impacts related to 
biological resources 
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32.1 Contents of the SLWRI Final EIS 

The SLWRI Final EIS consists of: 

• Volume I 

− Chapters 1 through 31 

• Volume II EIS 

− Glossary Appendix 

− Plan Formulation Appendix 

− Engineering Summary Appendix 

− Modeling Appendix 

− Real Estate Appendix 

− Climate Change Modeling Appendix 

− Physical Resources Appendix 

− Biological Resources Appendix 

− Socioeconomics Appendix  

− Fish and Wildlife Coordination Act Recommendations for the 
Shasta Lake Water Resources Investigation Appendix 

• Volume III – Responses to Comments on DEIS 

− Chapter 32 – Final EIS 

− Chapter 33 – Public Comments and Responses 

− Preliminary Environmental Commitments and Mitigation Plan 
Appendix 

− Duplicate DEIS Public Comments Appendix 

− Traffic Noise Modeling Appendix 
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32.2 Public Involvement for the SLWRI EIS 

A variety of public involvement activities were conducted for the SLWRI EIS 
and are described below. 

32.2.1 Scoping 
Reclamation initiated the scoping process by publishing a Notice of Intent 
(NOI) to prepare an EIS and a notice of public scoping meetings pursuant to 
NEPA on Friday, October 7, 2005, in the Federal Register (Federal Register, 
Vol. 70, No. 194, 58744). The opportunity for submitting written comments on 
the NOI extended through December 6, 2005. 

On the same day that the NOI and notice of meetings were published in the 
Federal Register, Reclamation announced the scoping meetings to be held in a 
news release posted on the project Web site and distributed via e-mail to media 
in the extended study area. The release was also distributed to agencies, 
stakeholders, organizations, and other interested parties. A second news release 
on October 20, 2005, announced an additional scoping meeting to be held in 
Red Bluff, and was published in display advertisements that Reclamation 
purchased in newspapers within the immediate study area in Redding, Red 
Bluff, and Dunsmuir, California. 

In October and November of 2005, seven public scoping meetings were 
conducted in an “open house” format throughout California to update the public 
on the status of the proposed action and to solicit and receive input on 
alternatives, project related concerns, and issues to be addressed in the 
environmental review process. The scoping meetings were held in the following 
locations: Concord, Dunsmuir, Fresno, Los Angeles, Red Bluff, Redding, and 
Sacramento. 

32.2.2 Release of the DEIS 
The DEIS was released to the public for review and comment on Friday, June 
28, 2013. As noted above, a NOA was published by Reclamation in the Federal 
Register (Federal Register, Vol. 78, No. 126, 39315) on Monday, July 1, 2013, 
and an associated NOA was published by EPA in the Federal Register (Federal 
Register Vol. 78, No. 129, 40474) on Friday, July 5, 2013. 

Newspaper advertisements providing the dates and locations of the public 
hearings for the DEIS were published in the following newspapers on 
September 4, 2013: 

• Los Banos Enterprise Record, Los Banos, California. 

• Redding Record Searchlight, Redding, California. 

• Sacramento Bee, Sacramento, California. 
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• Siskiyou Daily News, Yreka, California. 

Reclamation also issued two news releases to its statewide media database 
notifying the public of the availability of the DEIS and the intent to hold public 
workshops. The news releases were distributed on June 28, 2013, and August 
30, 2013. 

During the comment period on the DEIS, Reclamation held three public 
workshops and three public hearings. (Dates and locations are presented at the 
beginning of this chapter.) Written and verbal comments were accepted at 
meetings and written comments were accepted throughout the comment period. 

More than 5,000 comments were received, including written comments 
submitted during the comment period and verbal and written comments 
submitted at the meetings. Comments were received from elected officials; 
federal, state, and tribal governments; regional and local governments and 
agencies; special interest groups, and individuals. These comments were 
considered during development of the Final EIS. 

32.2.3 Release of the Final EIS 
A NOA of the Final EIS was placed in the Federal Register according to NEPA 
requirements and a press release was issued. 

32.3 Executive Summary 

The Executive Summary of the DEIS has been revised. The revised Executive 
Summary provides an overview of the SLWRI EIS, including the purpose and 
need/project objectives, project description, regulatory requirements, 
environmental consequences/environmental impacts, and the proposed 
environmental commitments/mitigation measures. The revised Executive 
Summary is presented at the beginning of this Final EIS. 

32.4 Preferred Alternative and Rationale for Selection 

NEPA guidelines (Title 40, Code of Federal Regulations (CFR) Section 
1502.14(e) (40 CFR 1502.14(e))) require that the DEIS “identify the agency's 
preferred alternative or alternatives, if one or more exists, in the draft statement 
and identify such alternative in the final statement unless another law prohibits 
the expression of such a preference.” The preferred alternative is the alternative 
which is believed to fulfill Reclamation’s statutory mission and responsibilities, 
giving consideration to economic, environmental, technical and other factors 
(CEQ 1981). 

A plan recommending Federal action should be the plan that best addresses the 
targeted water resources problems considering public benefits relative to costs. 
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It is recognized that most of the activities pursued by the Federal Government 
will require assessing trade-offs by decision makers and that in many cases, the 
final decision will require judgment regarding the appropriate extent of 
monetized and nonmonetized effects. 

NEPA CEQ Regulations require the identification of the alternative or 
alternatives that are environmentally preferable in the Record of Decision 
(ROD) (40 CFR 1505.2(b)). The environmentally preferable alternative 
generally refers to the alternative that would result in the fewest adverse effects 
to the biological and physical environment. It is also the alternative that would 
best protect, preserve, and enhance historic, cultural, and natural resources. 
Although this environmentally preferable alternative must be identified in the 
ROD, it need not be selected for implementation. For the purposes of NEPA, an 
environmentally preferable alternative will be identified in the ROD associated 
with this EIS. 

The preferred alternative has been identified in this Final EIS in consideration 
of public, stakeholder, and agency comments on the DEIS. The alternative 
recommended for implementation may or may not be identified as the 
“Environmentally Preferable Alternative” consistent with NEPA, the “Least 
Environmentally Damaging Practicable Alternative” consistent with the CWA, 
and the “Environmentally Superior Alternative” consistent with CEQA. 

Consistent with the above CEQ Regulations and NEPA guidelines, the preferred 
alternative for implementation has been identified in this Final EIS, as described 
in the following section. 

32.4.1 Preferred Alternative 
Each of the action alternatives – CP1, CP2, CP3, CP4, CP4A, and CP5 – 
includes enlarging Shasta Dam and Reservoir and a variety of management 
measures to address, in varying degrees, all of the project objectives. The major 
benefits of the action alternatives are summarized in Table 2-25, and the 
impacts and mitigation measures are summarized in Table S-3. The cost 
estimates are presented in the Engineering Summary Appendix, Attachment 1, 
“Cost Estimates for Comprehensive Plans.” 

In the action alternatives, dam raises of three different heights were evaluated – 
6.5 feet, 12.5 feet, and 18.5 feet. While all action alternatives provide primary 
and secondary project benefits (to varying degrees), the overall benefits of an 
18.5-foot raise (CP3, CP4, CP4A, or CP5) were found to be greater than those 
of either a 6.5-foot raise (CP1) or 12.5-foot raise (CP2). Therefore, only the 
18.5-foot raise action alternatives were retained as possibilities for the preferred 
alternative. For example, the additional reservoir storage would increase from 
256,000 acre-feet with the 6.5-foot raise to 634,000 acre-feet with the 18.5-foot 
raise – nearly 2.5 times the additional reservoir storage of the 6.5-foot raise for 
between 15-25 percent greater construction costs. This additional reservoir 
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storage space would support both water supply reliability and fisheries 
objectives. 

Reservoir operations and the resulting benefits were the differentiators amongst 
the 18.5-foot raise action alternatives (CP3, CP4, CP4A, or CP5). For example, 
CP3 would maximize agricultural water supply reliability, but would be the 
least beneficial to fisheries of the 18.5-foot raises. CP4 would provide the best 
opportunity to address anadromous fish survival in the upper Sacramento River; 
however, CP4 would provide the lowest benefits to water supply reliability. 

Below is a summary of each action alternative weighed by Reclamation during 
the selection of a preferred alternative. 

• CP1, formulated to address both anadromous fish survival and water 
supply reliability, would result in the lowest benefits of all of the action 
alternatives. Greater project benefits should be realized with higher 
dam raises for relatively low increases in costs. Therefore, CP1 was not 
selected as the preferred alternative. 

• CP2, formulated to address both anadromous fish survival and water 
supply reliability, would have relatively low benefits when compared to 
the other action alternatives. Greater project benefits should be realized 
with higher dam raises for relatively low increases in costs. Therefore, 
CP2 was not selected as the preferred alternative. 

• CP3, formulated to address both agricultural water supply reliability 
and anadromous fish survival, would greatly increase agricultural water 
supply reliability. However, CP3 would have no M&I water supply 
benefits and very low anadromous fish survival benefits when 
compared to the other 18.5-foot raises. Therefore, CP3 was not selected 
as the preferred alternative. 

• CP5, formulated as a combination plan focusing on all objectives, 
would greatly increase water supply reliability. However, CP5 would 
have relatively low increased anadromous fish survival benefits in 
comparison with all other 18.5-foot raises. Therefore, CP5 was not 
selected as the preferred alternative. 

• CP4, formulated to focus on anadromous fish survival while increasing 
water supply reliability, would have the highest increase in anadromous 
fish survival of all of the alternatives, and the lowest increase in water 
supply reliability (equal to CP1) compared to all of the considered 
alternatives (equal to CP1).  CP4 would not best meet both of the 
primary objectives; water supply reliability would be compromised for 
increased anadromous fish survival. Therefore, CP4 was not selected as 
the preferred alternative. However, the evaluation of CP4 did indicate 
that refinements of operations could be made to optimize the amount of 
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water supply targeted for anadromous fish survival and water supply 
reliability such that both primary objectives could be substantially 
achieved with an 18.5-foot raise. This evaluation provided the impetus 
for Reclamation to develop CP4A, which performs better at 
simultaneously meeting both the anadromous fish survival and water 
reliability primary objectives. 

CP4A would best balance and meet both of the primary objectives. CP4A, 
formulated to address both anadromous fish survival and water supply 
reliability, would provide relatively high increases in water supply reliability 
(equal to CP2) and the second highest increase in anadromous fish survival of 
all of the alternatives. CP4A would have the ability to meet the secondary 
project objectives, which were considered to the extent possible through pursuit 
of the primary project objectives. Secondary objectives include ecosystem 
enhancement, flood damage reduction, improved Delta water quality, increased 
hydropower generation and increased recreation. As an 18.5-foot raise, CP4A 
would best maximize benefits relative to costs. For these reasons, CP4A is the 
preferred alternative.  

32.5 Consultation and Coordination 

Chapter 27 of the EIS provides a description of all consultation and 
coordination that occurred during development of the SLWRI EIS. 

32.6 Document Availability and Distribution 

This section describes where the Final EIS is available for viewing by the 
public, and a list of agencies and individuals who received a copy of the Final 
EIS or a notice of its availability. 

32.6.1 Document Availability 
Hard copies of this document are available to view at the libraries and Federal 
and State Agency offices listed below. An electronic version of the document 
can be viewed on Reclamation’s SLWRI Web site: 
http://www.usbr.gov/mp/slwri. 

To request an electronic copy on compact disk of the Final EIS, please contact 
the Lead Agency representative: 

Katrina Chow, Project Manager 
Bureau of Reclamation, Planning Division 
2800 Cottage Way 
Sacramento, California 95825-1893 
Email: BOR-MPR-SLWRI@usbr.gov 
Fax: 916-978-5094 
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Libraries and Federal and State Agencies 
Hard copies of the Final EIS are available for public viewing at the libraries and 
Federal and State agencies at the following locations: 

U.S. Department of the Interior, Bureau of Reclamation Library 
2800 Cottage Way 
Sacramento, California 95825 

Bureau of Reclamation, Northern California Area Office 
16349 Shasta Dam Boulevard 
Shasta Lake, CA 96019 

U.S. Department of the Interior, Natural Resources Library 
1849 C Street NW, Main Interior Building 
Washington, D.C., 20240 

Dunsmuir Branch Library 
5714 Dunsmuir Avenue 
Dunsmuir, California 96025 

Shasta County Public Library, 
Redding Library 
1100 Parkview Avenue 
Redding, California 96001 

Kern County Library, 
Holloway-Gonzales Branch 
506 East Brundage Lane 
Bakersfield, California 93307 

Concord Library 
2900 Salvio Street 
Concord, California 94519 

Los Banos Public Library 
1312 South 7th Street 
Los Banos, California 93635 

Napa City-County Library 
580 Coombs Stree  
Napa, California 94559 

Web Site 
An electronic version of this Final EIS is available on Reclamation’s Web site: 
http://www.usbr.gov/mp/slwri. 
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32.6.2 Distribution List 
Elected officials and representatives, government agencies, private 
organizations, businesses, and individual members of the public have received a 
copy of this Final EIS or a notification of document availability. This section 
presents the distribution list of the Final EIS. 

Federal Agencies 
• U.S. Army Corps of Engineers 

• U.S. Department of Interior, Fish and Wildlife Service 

• U.S. Department of Interior, Bureau of Indian Affairs 

• U.S. Department of Interior, Bureau of Land Management 

• U.S. Department of Agriculture, Forest Service 

• U.S. Department of Commerce, National Marine Fisheries Service 

• U.S. Environmental Protection Agency 

State Agencies 
• California Water Commission 

• California Department of Boating and Waterways 

• California Department of Conservation 

• California Department of Education 

• California Department of Fish and Wildlife 

• California Department of Public Health 

• California Department of Parks and Recreation 

• California Department of Toxic Substances Control 

• California Department of Transportation 

• California Department of Water Resources 

• California Department of Food and Agriculture 

• California Department of Forestry and Fire Protection 

• California Environmental Protection Agency 
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• California Highway Patrol 

• California Air Resources Board 

• California Central Valley Flood Protection Board 

• Central Valley Regional Water Quality Control Board  

• California Governor’s Office of Planning and Research 

• State Water Resources Control Board 

• California Energy Commission 

• Delta Protection Commission 

• Delta Stewardship Council 

• Native American Heritage Commission 

• State Lands Commission 

• Office of Historic Preservation 

Regional and Local Entities 
• Shasta County 

• Tehama County 

• Siskiyou County 

• Trinity County 

• Shasta County Air Quality Management District 

• Tehama County Air Quality Management District 

• City of Anderson 

• City of Corning 

• City of Dunsmuir 

• City of Mount Shasta 

• City of Redding 

• City of Red Bluff 
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• City of Shasta Lake 

Federally Recognized Tribes 
• Grindstone Indian Rancheria 

• Paskenta Band of Nomlaki Indians 

• Pit River Environmental Council 

• Pit River Tribe of California 

• Redding Rancheria 

Other Interested Parties 
• More than 250 non-governmental organizations representing 

environmental, agricultural, business, tribal, and related interests 

• More than 50 water districts, irrigation districts, other water purveyors, 
and related utilities 

• More than 50 media outlets 

• More than 180 private business interests 

• More than 1,000 individuals, including reservoir area property owners 

32.7 Next Steps 

Reclamation posted the Final EIS at http://www.usbr.gov/mp/slwri for public 
review and issued a notice in the Federal Register and press release describing 
the public release of the Final EIS. Also, elected officials and representatives, 
government agencies, private organizations, businesses, and individual 
members of the public on the mailing list have received a copy of this document 
or a notification of document availability. 

The Final EIS and Final Feasibility Report will be used together to support the 
Federal decision. Typically a ROD is the final step in the NEPA process and 
would document any decision on which actions, if any, to take to address the 
primary objectives. 

The Final EIS, Final Feasibility Report, and supporting documents will be 
submitted by the Commissioner of Reclamation to the Secretary of the Interior. 
After review by the Office of Management and Budget, in accordance with 
Executive Order 12322, the Secretary will transmit a Final EIS and Final 
Feasibility Report to the U.S. Congress to determine the type and extent of 
Federal interest in enlarging Shasta Dam and Reservoir if a plan is 
recommended for implementation. The proposed project would be considered 

http://www.usbr.gov/mp/slwri
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for authorization by Congress and, if authorized, a separate appropriation 
authorization would be required. The project would be considered for inclusion 
in the President’s budget based on (1) national priorities, (2) magnitude of the 
Federal commitment, (3) level of local support, (4) willingness of the non-
Federal sponsor to fund its share of the project costs, and (5) budgetary 
constraints that may exist at the time of construction. 
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Chapter 33  
Public Comments and Responses 

This chapter contains the comments received on the Draft 
Environmental Impact Statement (DEIS), and responses to those 
comments. More than 660 letters and 5,000 comments were received. 
Section 33.1 describes the format of the responses to comments. Section 
33.2 presents a summary of the comments. Section 33.3 comprises of the 
Master Comment Responses (MCR). Section 33.4 contains a complete 
list of all agencies, organizations, and individuals who commented on 
the DEIS. Sections 33.5 through 33.13 present the written comment 
letters and e-mails received on the DEIS, as well as the responses, as 
follows: 

• Section 33.5, Comments from Elected Officials and Responses 

• Section 33.6, Comments from Federal Agencies and Responses 

• Section 33.7, Comments from Tribes and Responses 

• Section 33.8, Comments from State Agencies and Responses 

• Section 33.9, Comments from Regional and Local Governments 
and Agencies and Responses 

• Section 33.10, Comments from Special Interest Groups and 
Responses 

• Section 33.11, Comments from Individuals and Responses 

• Section 33.12, Comments from Public Hearings and Responses 

• Section 33.13, Comments submitted after deadline 
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33.1 Format of Comments and Responses 

The order of the comments and responses is as listed above. Each 
comment in the comment letters was assigned a number, in sequential 
order (note that some letters may have more than one comment). The 
numbers were then combined with an abbreviation for each commenting 
entity. Responses to the comments follow the comment letter, and are 
also numbered, corresponding to the numbers assigned to comments in 
the letter. 

Written responses are to describe the disposition of any significant 
environmental issues raised (e.g., revisions to the proposed project to 
mitigate anticipated impacts or objections) and provide a good faith, 
reasoned analysis in response. The range of responses includes 
clarifying the analysis in the DEIS, making factual corrections, pointing 
to sections of the Environmental Impact Statement (EIS) where the 
comment is addressed, explaining why certain comments do not warrant 
further response, or acknowledging the comment for consideration by 
the decision-making bodies. Comments that present opinions about the 
program unrelated to environmental issues or that raise issues unrelated 
either to the substance of the DEIS, or to environmental issues, are 
generally noted without a response. The National Environmental Policy 
Act (NEPA) lead agency is directed to “assess and consider comments, 
both individually and collectively” (Title 40, Code of Federal 
Regulations (CFR) Section 1503.4 (a) (40 CFR 1503.4(a))) and prepare 
a response to these concerns expressed during the comment period. 

No comments were received on the DEIS that resulted in any new 
impacts, required new mitigation, required consideration of new 
alternatives, or resulted in any other substantial changes to the DEIS. 
Changes made to the DEIS in response to comments were limited to 
minor corrections of errors and omissions. This Final EIS meets NEPA 
requirements for responding to comments. 

  



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.1-2 Final – December 2014 

 

This page left blank intentionally 
 



Chapter 33 
Public Comments and Responses 

33.2-1 Final – December 2014 

33.2 Summary of Comments 

U.S. Department of the Interior, Bureau of Reclamation (Reclamation) 
received more than 660 letters commenting on the DEIS from elected 
officials, Federal agencies, tribes, State of California (State) agencies, 
regional and local governments, special interest groups, and individuals.  
The comment letters contain more than 5,000 individual comments.  
Additionally, several duplicate form letters and duplicate comment 
letters were received. Those letters can be viewed in the Duplicate DEIS 
Public Comments Appendix to Final EIS. 

In all cases, the comments and responses have not resulted in new 
environmental impacts or a substantial increase in the severity of an 
environmental impact, or create a feasible project alternative or 
mitigation measure that would clearly lessen environmental impacts. 
The comments and responses also have not changed the analysis or 
conclusions of the DEIS. 

Key issue areas in comments include the following, each of which is 
addressed in MCRs: 

• NEPA Compliance 
• California Environmental 

Quality Act (CEQA) 
Compliance 

• Alternatives Development 

• Air Quality • Costs versus Benefits • Engineering and Design 
• Noise and Vibration • Cost Estimates • Cultural Recourses 
• Flood Management • Fracking • Water Rights 
• Road and Bridge Relocations • Comprehensive Mitigation • Wild and Scenic Rivers 
• Relationship to Bay Delta 

Conservation Plan (BDCP) 
• Reservoir Area Hydrology • Reservoir Evaporation 

• Water Supply Reliability  • Recreation • Private Land Acquisition  
• U.S. Department of 

Agriculture, Forest Service 
(USFS) Cabins 

• Land Use • Utility Relocations 

• Downstream Fisheries • Endangered Species Act • Fish Passage 
• Environmental Impacts • Environmental Justice • Regional Economic Impacts 
• Technical Analysis • Transportation • Water Quality 

• Climate Change 
• Central Valley Project 

Improvement Act (CVPIA) 
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33.3 Master Comment Responses 

Reclamation as the Federal lead agency under NEPA received more than 
660 letters commenting on the DEIS for the Shasta Lake Water 
Resources Investigation (SLWRI), containing more than 5,000 
individual comments. When there is significant public comment, NEPA 
allows lead agencies to summarize or consolidate responses to similar 
comments, as long as all substantive issues are represented. 

Some comments on the DEIS were made frequently, demonstrating 
common concerns among those submitting written comments and those 
speaking at the public hearings. The array of similar comments about 
particular topics revealed different aspects of common issues. To present 
responses that address all aspects of these related comments, MCR were 
prepared for recurrent topics and themes that were raised in a number of 
comments on the DEIS. The MCRs provide a means of providing a 
broader context to the response than may be possible when making 
individual responses. In some cases, an individual comment may be 
answered by one or more of the MCRs. Note that there are some 
comment categories below where the numbering sequencing is not 
continuous.  This represents a consolidation of topics during the 
response development process. 

Table 33.3-1. Master Comment Responses by Category 
 National Environmental Policy Act (NEPA) 

Acronym Title 
NEPA-1 Sufficiency of EIS 

NEPA-2 Cumulative Impacts 

 California Environmental Quality Act (CEQA) 
Acronym Title 
CEQA-1 CEQA Compliance 

CEQA-2 CEQA Mitigation 

 Purpose and Need 
Acronym Title 

P&N-1 Purpose and Need and Objectives 

 Range of Alternatives 
Acronym Title 

ALTR-1 Range of Alternatives – General 

 Alternatives Development 
Acronym Title 

ALTD-1 Alternative Development – Water Supply Reliability 

ALTD-2 Alternative Development – Anadromous Fish Survival 
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Table 33.3-1. Master Comment Responses by Category (contd.) 
 Alternative Selection 

Acronym Title 
ALTS-1 Alternative Selection 

 Air Quality and Climate Change 
Acronym Title 

AQ-1 Offsetting Greenhouse Gas Emissions with Increased Hydropower 

AQ-2 Loss of Carbon Sequestration and Carbon Sequestration Potential 

AQ-3 Potential for Greenhouse Gas Emissions Generated by the Decomposition of Soil and 
Vegetative Material in the Expanded Reservoir 

AQ-4 Greenhouse Gas Emissions Associated with Cement Production 

 Costs vs. Benefits 
Acronym Title 

COST/BEN-1 Intent of EIS and Process to Determine Federal Interest 

COST/BEN-2 Comments Related to the SLWRI Feasibility Report 

COST/BEN-3 Increased Water Supply Reliability under Action Alternatives 

COST/BEN-4 Non-monetary Benefits of Action Alternatives 

COST/BEN-5 Potential Project Financing 

 Engineering and Design 
Acronym Title 

ENG-2 Borrow Materials 

 General 
Acronym Title 

GEN-1 Comment Included as Part of the Record 

GEN-2 Unsubstantiated Information 

GEN-4 Best Available Information 

GEN-5 Some People Support Dam Raise and Others Oppose Dam Raise 

GEN-7 Rules and Regulations for Water Operations under Action Alternatives 

GEN-8 Public Outreach and Involvement 
COMMENTPERIOD-

1 Comment Period 

MAILINGLIST-1 Addition to the Mailing List 

 Noise and Vibration 
Acronym Title 
NOISE-1 Traffic Noise Analysis 

NOISE-2 Intermittent Single-Event Noise Levels from Trucks Passing Off-Site Sensitive 
Receptors 

 Cost Estimates 
Acronym Title 

COSTEST-1 Development of Cost Estimates 

COSTEST-3 Costs for Marina Relocations 

COSTEST-4 Procurement and Construction Contract Requirements 
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Table 33.3-1. Master Comment Responses by Category (contd.) 
 Cultural Resources 

Acronym Title 
CR-1 Potential Effects to Cultural Resources 

CR-2 Federal Recognition 

CR-3 Current Effects to Cultural Resources 

CR-5 Environmental Justice 

CR-6 United Nations Declaration on “The Rights of Indigenous Peoples” 

CR-8 Native American Connection to Salmon 

CR-11 Cultural Resources and NEPA 

CR-12 Cultural Resources and CEQA 

CR-13 Native American Graves Protection and Repatriation Act Process 

CR-15 National Historic Preservation Act Section 106 Consultations 

 Flood Management 
Acronym Title 

FM-6 Effects to Downstream Flooding  

 Fracking 
Acronym Title 
FRACK-1 Water Supply Used for Fracking 

 Road and Bridge Relocations 
Acronym Title 

RBR-1 Access Across Shasta Dam  

RBR-2 Reduced Public Access Around Shasta Lake 

 Water Rights 
Acronym Title 

WR-1 Water Rights 

 Comprehensive Mitigation 
Acronym Title 

CMS-1 EIS Mitigation Plan 

 McCloud River Public Resource Code/Fed W&S Eligibility 
Acronym Title 
WASR-1 Eligibility of the McCloud River as a Federal Wild and Scenic River 

WASR-3 The Shasta-Trinity National Forest LRMP and Protection of the Eligibility of the 
McCloud River as a Wild and Scenic River 

WASR-4 CRMP’s Responsibilities to Maintain the Outstandingly Remarkable Values of the 
McCloud River 

WASR-6 Protections of the Lower McCloud River as Identified in the California Public 
Resources Code, Section 5093.542 

WASR-8 Effects to the eligibility of rivers for inclusion in the Federal Wild and Scenic River 
System 

 Relationship to BDCP 
Acronym Title 

BDCP-1 Relationship of the SLWRI to the Bay Delta Conservation Plan 
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Table 33.3-1. Master Comment Responses by Category (contd.) 
 Reservoir Area Hydrology 

Acronym Title 
RAH-1 Available Water to Fill an Enlarged Reservoir 

RAH-2 Reservoir Surface Area with Reservoir Enlargement 

RAH-3 Dry Year Effects to Reservoir Storage 

RAH-4 Historic Operations vs. Simulated Operations Used for Alternatives Evaluations 

 Reservoir Evaporation 
Acronym Title 

RE-1 Reservoir Evaporation 

 Water Supply Reliability Benefits & Beneficiaries 
Acronym Title 

WSR-1 Water Supply Demands, Supplies, and Project Benefits 

WSR-8 Action Alternatives Don’t Meet All Water Demands 

WSR-12 Increasing Water Supply Reliability under Action Alternatives 

 Recreation 
Acronym Title 

REC-1 Effects to Recreation at Shasta Lake 

REC-2 Ground Surveys for Recreation Facilities 

REC-3 Effects to Tourism at Shasta Lake 

REC-4 Relocation of Recreation Facilities 

REC-5 Relocation of Private Recreation Facilities onto Federal Lands 

REC-9 Relationship Between Recreation and Shasta Lake Water Levels 

 Private Land Acquisition/Relocation 
Acronym Title 

PLAR-1 Effects to Private Residences and Businesses 

PLAR-9 Maps and Additional Surveys of Private Parcels/Structures 

PLAR-11 Inundation Zone/Reservoir Buffer 

 United States Forest Service (USFS) Cabins 
Acronym Title 

FSCABINS-1 USFS Recreational Residence Tract Cabins in Preliminary Draft EIS and Draft EIS 

FSCABINS-2 USFS’s Authority over Privately Owned Cabins on USFS Lands 

FSCABINS-3 Relocation of Privately Owned Cabins on USFS Lands 

FSCABINS-5 Comment and Objection Process for Draft USFS Decisions 

FSCABINS-8 Inundation Zone/Reservoir Buffer 

FSCABINS-9 Structure Surveys for USFS Cabins 

 Land Use 
Acronym Title 

LANDUSE-1 Relocation of Septic Systems and Leach Fields  

 Utility Relocations 
Acronym Title 

UR-1 Effects to Water and Wastewater Infrastructure around Shasta Lake 
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Table 33.3-1. Master Comment Responses by Category (contd.) 
 Downstream Fisheries 

Acronym Title 
DSFISH-1 SALMOD Model for Sacramento River Chinook Salmon 

DSFISH-2 Fisheries Models and Tools 

DSFISH-3 Fish Habitat Restoration 

DSFISH-4 Maintaining Sacramento River Flows to Meet Fish Needs and Regulatory 
Requirements 

DSFISH-5 Fish and Wildlife Coordination Act Report 

DSFISH-6 Historic Dam Effects on Fisheries 

DSFISH-8 National Marine Fisheries Service Recovery Plan, Anadromous Fish Restoration 
Program,  Doubling Goals and Biological Opinions 

DSFISH-9 Flow-Related Effects on Fish Species of Concern 

DSFISH-10 Methodology for Evaluating Fisheries Effects 

 Endangered Species Act 
Acronym Title 

ESA-1 Compliance with the Endangered Species Act 

 Fish Passage 
Acronym Title 

FISHPASS-1 Fish Passage Above Shasta Dam 

 Environmental Impacts 
Acronym Title 

EI-1 Intent of NEPA Process is to Provide Fair and Full Discussion of Significant 
Environmental Impacts 

EI-2 Potential Impacts to Bank Swallow and Bank Swallow Habitat 

EI-3 Botanical Resources Effects Related to Flow Regimes 

EI-4 Socioeconomic and Associated Indirect Environmental Effects 

EI-7 Bay Delta Conservation Plan Too Speculative to Provide Meaningful Quantitative 
Cumulative Analysis in SLWRI EIS 

 Environmental Justice 
Acronym Title 

EJ-1 Potential Effects to Disadvantaged Communities 

 Regional Economic Impacts 
Acronym Title 

SOCIOECON-1 Socioeconomic Effects to Shasta Lake Vicinity 

SOCIOECON-2 Effects on Short-term and Long-term Employment 

 Technical Analysis 
Acronym Title 

TA-1 Interrelationship Between Shasta Dam Operations, San Joaquin River Flows, and 
Delta Exports 

 Transportation 
Acronym Title 
TRANS-1 Potential Construction-Related Effects to Roadways and Traffic Congestion 
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Table 33.3-1. Master Comment Responses by Category (contd.) 
 Water Quality 

Acronym Title 
WQ-1 Remediation of Abandoned Mines in the Shasta Lake Area 

 Climate Change 
Acronym Title 

CC-1 Climate Change Uncertainty and Related Evaluations 

CC-2 Climate Change Projections 

 CVPIA 
Acronym Title 

CVPIA-1 Central Valley Project Improvement Act Firm Level 2 and Incremental Level 4 Refuge 
Water Supplies 
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33.3.1 Master Comment Responses for NEPA 

NEPA-1 – Sufficiency of EIS 
Some commenters stated that the SLWRI DEIS is incomplete, deficient, 
or has substantial flaws and that Reclamation must prepare and 
recirculate a legally adequate EIS/Environmental Impact Report (EIR).  
Many of these comments were summary statements at the end of a 
comment letter or comment topic.  If the comments, before the summary 
statement, contained specific information (e.g., relating to the range of 
alternatives), these comment are addressed either as an individual 
response and/or other by other Master Comment Responses.  However, 
as to the general statement that the DEIS is incomplete, deficient, or has 
substantial flaws and that Reclamation must prepare and recirculate a 
legally adequate feasibility study and EIS/EIR, the response to these 
general comments is provided below. For information regarding CEQA 
sufficiency, please see Master Comment Response CEQA-1, “CEQA 
Compliance.” 

A draft EIS must satisfy to the fullest extent possible the requirements 
for a final EIS established in NEPA Section 102(2)(C). NEPA Section 
102(2)(C) states “…all agencies of the Federal Government shall 
include in every recommendation or report on proposal for legislation 
and other major Federal actions significantly affecting the quality of the 
human environment, a detailed statement by the responsible official on 
i) the environment impact of the proposed action, ii) any adverse 
environmental effects which cannot be avoided should the proposal be 
implemented, iii) alternatives to the proposed action, iv) the relationship 
between local short-term uses of man’s environment and the 
maintenance and enhancement of long-term productivity, and v) any 
irreversible and irretrievable commitments of resources which would be 
involved in the proposed action should it be implemented.” In addition, 
40 CFR 1502.1, the NEPA regulations state that “[An EIS] shall provide 
a full and fair discussion of significant environmental impacts and shall 
inform decision makers and the public of the reasonable alternatives 
which would avoid or minimize adverse impacts or enhance the quality 
of the human environment.” In 40 CFR 1508.8(a,b), “Effects” are 
defined as “Direct effects, which are caused by the action and occur at 
the same time and place. Indirect effects, which are caused by the action 
and are later in time or farther removed in distance, but are still 
reasonably foreseeable.  Indirect effects may include growth inducing 
effects and other effects related to induced changes in the pattern of land 
use, population density or growth rate, and related effects on air and 
water and other natural systems, including ecosystems.” 

The SLWRI Final EIS satisfies NEPA, to the fullest extent possible, by 
providing a meaningful analysis of all issues relevant to the human 
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environment.  This includes a full and fair discussion of significant 
environmental impacts, including reasonably foreseeable direct and 
indirect effects, (DEIS Chapters 4 through 25), those impacts which 
cannot be avoided (Chapter 26, “Other Required Disclosures”), a 
reasonable range of alternatives (Chapter 2, “Alternatives”), the 
relationship between local short-term uses of man’s environment and the 
maintenance and enhancement of long-term productivity and irreversible 
and irretrievable commitments of resources which would be involved in 
the proposed action (Chapter 26, “Other Required Disclosures”). See 
also Master Comment Response EI-1, “Intent of NEPA Process is to 
Provide Fair and Full Discussion of Significant Environmental Impacts.” 

In 40 CFR 1503.4(a), the NEPA regulations state “An agency preparing 
a final environmental impact statement shall assess and consider 
comments both individually and collectively, and shall respond by one 
or more of the means listed below, stating its response in the final 
statement.  Possible responses are to:  1) modify alternatives including 
the proposed action, 2) develop and evaluate alternatives not previously 
given serious consideration by the agency, 3) supplement, improve, or 
modify its analyses, 4) make factual corrections, 5) explain why the 
comments do not warrant further agency response, citing the sources, 
authorities, or reasons which support the agency’s position and, if 
appropriate, indicate those circumstances which would trigger agency 
reappraisal or further response.” 

The Final EIS responded to each comment submitted to Reclamation 
during the public comment period on the DEIS.  These responses 
describe how a reasonable range of alternatives were developed for 
SLWRI (alternative development (water supply reliability and 
anadromous fish survival) (ALTD-1 and ALTD-2), purpose and need 
and objectives (P&N-1), range of alternatives (ALTR-1), and alternative 
selection (ALTS-1)).  Factual corrections and clarifying language has 
been added to the Final EIS in response to comments, but no significant 
changes in effects or in the proposed action have been made, nor has 
significant new information or changes in circumstances been brought to 
light by commenters. 

Reclamation has clarified that it is tiering to the CALFED Bay-Delta 
Program (CALFED) Programmatic Environmental Impact 
Statement/Environmental Impact Report (PEIS/R).  Reclamation, a 
CALFED agency, is conducting the SLWRI in furtherance of and 
consistent with the 2000 CALFED Programmatic Record of Decision 
(ROD), and considered the CALFED PEIS/R process and effects 
analysis in developing the SLWRI DEIS (and now the Final EIS).  In the 
DEIS, the alternatives screening criteria reflected decisions documented 
in the CALFED Programmatic ROD, implicitly relying on those 
priorities to set the bounds of the SLWRI analysis.  The Final EIS now 
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explicitly clarifies that the CALFED Final PEIS/R formed some of the 
basis for developing the set of alternatives that were analyzed in the 
DEIS.   

Although conditions have changed since the CALFED Programmatic 
ROD was issued in July 2000, the Bay-Delta problems for which the 
alternatives were formulated persist today. The purpose of CALFED 
was to develop and implement a long-term comprehensive plan that 
would restore ecological health and improve water management for 
beneficial uses of the Bay-Delta system.  The goal of CALFED was to 
concurrently and comprehensively address problems of the Bay-Delta 
system within four critical resource categories:  ecosystem quality, water 
quality, water supply reliability, and levee system integrity. Although 
conditions have changed in the system since 2000 and progress has been 
made towards the CALFED goals, the fundamental needs for which the 
CALFED alternatives were formulated to address are still relevant 
today.  For example, unreliable water supply, declining fish and wildlife 
habitat, continuing water quality issues, and the levee system are still 
key concerns for the Bay-Delta system.  Accordingly, there is no new 
information or substantially changed circumstances that require 
Reclamation to revisit the CALFED alternatives as the alternatives, 
analyses, and recommended actions remain relevant today. 

For that reason, tiering to the CALFED PEIS/R does not alter the effects 
of the alternatives considered in this analysis nor does it change any 
information needed by a decision-maker to make a decision, it simply 
more clearly shows the connection between the CALFED Programmatic 
ROD and the current SLWRI analysis.  Although the California State 
Court of Appeals questioned the validity of the CALFED PEIS/R and, 
thus, the CALFED agencies’ ability to rely on it, the California Supreme 
Court ultimately upheld the validity of the CALFED PEIS/R and 
Programmatic ROD.  See In re Bay-Delta Programmatic Envtl. Impact 
Report Coordinated Proceedings, 184 P.3d 709 (Cal. 2008).  All 
challenges to the validity of the CALFED PEIS/R and Programmatic 
ROD in Federal court were dismissed.  Consequently, there are no legal 
impediments to Reclamation relying on and tiering to the CALFED 
PEIS/R. 

Section 1502.9 of the Council on Environmental Quality (CEQ) 
regulations states that an EIS must be supplemented if “(i) The agency 
makes substantial changes in the proposed action that are relevant to 
environmental concerns; or (ii) There are significant new circumstances 
or information relevant to environmental concerns and bearing on the 
proposed action or its impacts.”  The clarification that Reclamation is 
tiering to the CALFED PEIS/R is not a substantial change to the 
proposed action, and it does not affect the environmental consequences 
or concerns raised by the proposed action. 
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As discussed in Chapter 2, “Alternatives,” Section 2.1.6 “Development 
and Refinement of Comprehensive Plans,” a refined operation scenario, 
CP4A, was developed for the Final EIS based on comment on the DEIS 
for the anadromous fish focused plan. 

The CEQ’s “Forty Questions,” explains that an alternative which is a 
minor variation on one of the alternatives discussed in the DEIS should 
be developed and evaluated, if it is reasonable, in the EIS.  The CEQ’s 
“Forty Questions,” goes on to state “If it [the new alternative] is 
qualitatively within the spectrum of alternatives that were discussed in 
the draft, a supplemental draft will not be needed.” And, “[t]he agency 
will fulfill its obligation by addressing that alternative in the final EIS.” 

The evaluation of CP4 indicated that refinements of operations could be 
made to optimize the amount of water supply targeted for anadromous 
fish survival and water supply reliability such that both primary 
objectives could be substantially achieved with a 18.5-foot raise.  This 
evaluation provided the impetus for Reclamation to develop CP4A 
which performs better at simultaneously meeting both the anadromous 
fish survival and water reliability primary objectives. 

As with CP1, CP2, CP3, CP4 and CP5, the affected environment and 
potential environmental consequences (short- and long-term impacts, 
direct and indirect impacts, mitigation measures, and cumulative 
impacts) that could result from implementing CP4A were discussed and 
evaluated in the Final EIS. 

Based on the results of this evaluation, CP4A was determined to be 
qualitatively within the spectrum of alternatives that were discussed in 
the DEIS and, since CP4A it is a refined operational scenario for CP4, it 
is considered a minor variation.  Therefore, Reclamation has fulfilled its 
obligation by addressing CP4A in the Final EIS. 

In summary, neither of those changes nor any of the other changes to the 
Final EIS meet the thresholds set forth in CEQ Regulation 1502.9 for a 
supplemental statement. 

NEPA-2 – Cumulative Impacts 
Comments were received relating to the nature and adequacy of the 
SLWRI cumulative impacts analysis. 

This MCR discusses the nature and design of the quantitative and 
qualitative cumulative impacts analysis conducted to assess impacts of 
the proposed project in combination with other past, present, and 
reasonably foreseeable actions occurring in the primary and extended 
study area. This MCR explains why the cumulative effect analysis in the 
Final EIS generally is compliant with NEPA. 
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CEQ regulation defines a cumulative impact as, “the impact on the 
environment which results from the incremental impact of the action 
when added to other past, present, and reasonably foreseeable future 
actions regardless of what agency (Federal or non-Federal) or person 
undertakes such other actions. Cumulative impacts can result from 
individually minor but collectively significant actions taking place over 
a period of time” 40 CFR 1508.7. During the preparation of the SLWRI 
DEIS, Reclamation carefully considered how to treat various potential 
future actions and programs consistent with CEQ NEPA Regulation 40 
CFR 1508.7. The SLWRI cumulative impacts analysis is intended to 
account for potential project impacts combined with the impacts of 
existing facilities, conditions, land uses, and reasonably foreseeable 
actions expected to occur in the study area on a qualitative or 
quantitative level. 

Actions which are included in the SLWRI cumulative effects analysis 
quantitatively are those with current authorization, secured funding for 
design and construction, or environmental permitting and compliance 
activities that are substantially complete (Chapter 2, “Alternatives,” 
Section 2, “No Action”). Other projects which do not meet those criteria, 
but may have past, present, or reasonably foreseeable cumulative 
impacts in combination with the proposed project are included in the 
cumulative impacts analysis qualitatively. Table 3-1 in Chapter 3, 
“Considerations for Describing Affected Environment and 
Environmental Consequences,” of the Final EIS lists the projects 
considered within the impacts analysis quantitatively and qualitatively. 

The discussion of cumulative impacts within each resource area 
(Chapters 4 through 25) focuses on significant and potentially 
significant cumulative impacts, and mitigation is identified where 
warranted for cumulative impacts. Quantitative cumulative effects for 
the No-Action are described in Chapter 2, “Alternatives,” Section 2.2, 
“No-Action Alternative,” and in the future with-project conditions for 
each action alternative. Essentially, the No-Action Alternative includes, 
in the future condition, those reasonably foreseeable actions that are 
included in the list of actions for the cumulative impact analysis, as does 
each of the action alternatives. Therefore, the “Direct and Indirect 
Effects” impacts assessments for future with-project conditions 
compared to the No-Action Alternative in each resource area chapter 
also serves as a quantitative cumulative impact assessment for each 
impact described, describing the incremental affect associated with the 
action alternatives. Clarifying text has been added to Chapters 3 through 
25 to reflect this correlation. 

Additionally, for the Final EIS, the No-Action/No-Project Alternative is 
based on Central Valley Project (CVP) and State Water Project (SWP) 
operational conditions described in the Reclamation 2008 Biological 
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Assessment on the Continued Long-Term Operations of the CVP and 
SWP (2008 Long-Term Operation BA), and the Biological Opinions 
(BO) issued by U.S. Department of the Interior, Fish and Wildlife 
Service (USFWS) and National Marine Fisheries Service (NMFS) in 
2008 and 2009, respectively. The No-Action Alternative also includes 
key projects assumed to be in place and operating in the future, 
including the Freeport Regional Water Project, Delta Water Supply 
Project, South Bay Aqueduct Improvement and Enlargement Project, a 
functional equivalent of the Vernalis Adaptive Management Plan, full 
Restoration Flows under the San Joaquin River Restoration Program, 
and full implementation of the Grassland Bypass Project. Table 2-1 of 
the Modeling Appendix describes the existing condition, and shows 
which actions were assumed to be part of the future condition (or No-
Action /No-Project Alternative) in the SLWRI 2012 Version CalSim-II 
model. 

Cumulative impacts are also addressed qualitatively in the “Cumulative 
Effects” section of each resource area chapter to assess if potentially 
significant effects to a particular resource could exist due to a broader 
range of past, present, and reasonably foreseeable actions. The 
qualitative cumulative effects analysis in each resource area chapter 
considers the actions listed as qualitative in Table 3-1 in Chapter 3, 
“Considerations for Describing Affected Environment and 
Environmental Consequences.” 

Finally, and in compliance with Section 1502.20 of the CEQ regulations 
that implement NEPA, the analysis of cumulative effects tiers to the 
CALFED Final PEIS/R and the Programmatic ROD issued August 28, 
2000. The analysis and assumptions in the CALFED Final PEIS/R and 
Programmatic ROD are applicable to SLWRI cumulative analysis. First, 
the analysis of cumulative impacts in the CALFED Final PEIS/R 
considered the long-term environmental impacts of the CALFED 
Preferred Program Alternative and alternatives, including those that 
would be less than significant, together with similar impacts of other 
projects.  The CALFED Final PEIS/R and Programmatic ROD 
evaluated, at a programmatic level, five surface water storage projects to 
be pursued with project specific studies. These studies included Shasta 
Lake Enlargement, Los Vaqueros Reservoir Enlargement, Sites 
Reservoir, In-Delta Storage, and development of storage in the upper 
San Joaquin River Basin. The CALFED PEIS/R analysis of cumulative 
effects describes the effects of these storage projects with past, present, 
and reasonably foreseeable projects in the Delta region, Bay region, 
Sacramento River region, San Joaquin River region, and other SWP and 
CVP service areas. To that point, storage projects (e.g., Los Vaqueros 
Reservoir Enlargement) have proceeded as described in the CALFED 
Final PEIS/R while no other large storage projects have been 
implemented that were not described in the CALFED analysis.  Second, 
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because CALFED actions affected a large geographic area over a 30-
year time frame, this analysis of cumulative impacts, growth 
inducement, and area-wide impacts assessment builds upon the 
CALFED PEIS/R analysis of cumulative effects to include an updated 
analysis of reasonably foreseeable projects, recent and relevant BOs, and 
more specific information about the potential for the action alternatives 
to cause wide-ranging effects. 

33.3.2 Master Comment Responses for CEQA 

CEQA-1 – CEQA Compliance 
Both NEPA’s implementing regulations (40 CFR 1506.2) and CEQA 
Guidelines (Sections 15220 to 15229) encourage the development of 
joint NEPA/CEQA documents to the extent possible to reduce 
duplication, provide for better coordination and reduce resource needs.  
In California, many water resources development project sponsors 
prepare joint NEPA/CEQA documents with either Reclamation or U.S. 
Army Corps of Engineers (USACE) being the lead federal agency and 
the California Department of Water Resources (DWR) or local water 
agencies being the CEQA Lead Agency. During the preparation of the 
DEIS it was assumed that a State CEQA Lead Agency would be 
identified. 

DEIS Chapter 1, “Introduction,” states that “This document has also 
been prepared in accordance with the California Environmental Quality 
Act (CEQA) and could be used by State of California (State) permitting 
agencies that would be involved in reviewing and approving the project” 
(Page 1-1).  However, at the time of publishing of the DEIS, a CEQA 
Lead Agency had not been identified. The CEQA Guidelines outline the 
process to determine the appropriate State Lead Agency in Section 
15050-15053. In addition, CEQA Section 21067 defines the Lead 
Agency as the “public agency which has the principal responsibly for 
carrying out or approving a project which may have a significant effect 
upon the environment.” Reclamation will be carrying out the “project” 
and at this time, it is not certain if there will be State or local agency 
approvals or funding involved in implementation. 

As pointed out by several commenters, the DEIS, and possibly the Final 
EIS, may not be sufficient to serve as a Draft EIR (DEIR) for CEQA 
purposes and would require scrutiny by any State CEQA Lead Agency 
before release to the public as a DEIR. Section 15221 of the CEQA 
Guidelines states that when a NEPA document is ready before the 
CEQA document, the State Lead agency shall evaluate the NEPA 
document for CEQA compliance and augment the CEQA document 
with CEQA specific analysis, as necessary. The State Lead Agency, 
assuming one is identified in the future, would evaluate the legal 
sufficiency of all aspects of the document including range of 
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alternatives, impact assessments, mitigation measures, identification of 
an environmentally superior alternative, and effects to State protected 
resources including state-listed endangered and threatened species. For 
example, the EIS identifies impacts related to the California Public 
Resource Code Section 5093.542 which states that the wild trout fishery 
of the lower McCloud River should be protected and its free-flowing 
conditions should be maintained as described in Chapter 25, “Wild and 
Scenic River Considerations for McCloud River.” Implementation of 
action alternatives described in the EIS would affect the wild trout 
fishery and free-flowing condition of up to an additional 3,550 feet of 
the lower McCloud River by inundating a portion of the lower McCloud 
River as identified in the California Public Resources Code, Section 
5093.542. As more fully described in Master Comment Response 
WASR-6, “Protections of the Lower McCloud River as identified in the 
California Public Resources Code, Section 5093.542,” NEPA obligates 
the Federal agency to disclose the consequences of the Federal action, 
which can include consideration of alternatives that may be inconsistent 
with existing State or Federal law. 

Master Comment Response WASR-6, “Protections of the Lower 
McCloud River as Identified in the California Public Resources Code, 
Section 5093.542,” also addresses the participation of state agencies 
with regards to the feasibility of enlargement of Shasta Dam. 

Any CEQA process related to the SLWRI would require a Notice of 
Preparation and scoping process, consultation with State and local 
Responsible Agencies, identification of an Environmentally Superior 
Alternative, and public circulation of a DEIR in accordance with CEQA. 
Reclamation, as a federal agency evaluating a major Federal action, is 
not subject to CEQA and has no standing under California law to be the 
State CEQA Lead Agency. It is assumed that any CEQA Lead Agency 
would consider the scope of its reliance on the Final EIS for CEQA 
purposes. Reclamation is not making any judgment on the legal 
adequacy of the DEIS for CEQA compliance. Nor is Reclamation 
speculating on whether a State Lead Agency under CEQA will be 
identified, or what State or local agency might become the State Lead 
Agency. 

Text has been revised in the Final EIS to further clarify that the 
document is not being published as a fully CEQA-compliant document. 

CEQA-2 – CEQA Mitigation 
Several commenters stated that some of the mitigation measures are 
vague, do not include performance measures or other standards that 
allow the reader to gauge the adequacy of mitigation, and defer any 
detail to future documents. In addition, there are comments that state 
that the failure to identify mitigation measures violates CEQA. 
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Under CEQA, mitigation includes avoiding, minimizing, rectifying, 
reducing over time, or compensating for an impact (Title 14, California 
Code of Regulations (CCR) Section 15370 (14 CCR 15370)). An EIR 
must describe feasible mitigation measures for significant adverse 
impacts (14 CCR 15126.4(a)(1)), and the agency must adopt mitigation 
measures or alternatives to substantially lessen the significant effect, if 
feasible, before approving the project (California Public Resource Code 
Sections 21002 and 21002.1). 

NEPA defines mitigation in a similar way as CEQA (40 CFR 1508.20). 
If an agency does not adopt feasible mitigation measures in an EIS, it 
must justify its decision. If it does adopt mitigation measures, then it 
must put in place a mitigation monitoring and enforcement program and, 
where applicable, that program should be summarized in the ROD (40 
CFR 1505.2(c)).  The DEIS provided a discussion of reasonable and 
appropriate mitigation for identified impacts as required by NEPA and 
consistent with CEQA. 

As stated in Master Comment Response CEQA-1, “CEQA 
Compliance,” the State Lead Agency, assuming one is identified in the 
future, would evaluate the legal sufficiency of all aspects of the 
document for CEQA compliance, including the adequacy of mitigation 
measures.  For additional information on the comprehensive mitigation 
strategy, see Master Comment Response CMS-1, “EIS Mitigation Plan.” 

33.3.3 Master Comment Response for Purpose and Need 

P&N-1 – Purpose and Need and Objectives 
Comments were received during the public comment period related to 
the SLWRI purpose and need and objectives and included suggested 
changes to the SLWRI purpose and need statement and/or objectives.  In 
addition to the discussion below, please see Master Comment Response 
ALTR-1, “Range of Alternatives,” which describes NEPA requirements 
for alternatives development, the relationship of SLWRI to CALFED, 
and development of the SLWRI alternatives. Also, please see Master 
Comment Responses ALTD-1, “Alternative Development – Water 
Supply Reliability,” and Master Comment Response ALTD-2, 
“Alternative Development – Anadromous Fish Survival,” related to 
measures considered during the plan formulation process to address 
water supply reliability and anadromous fish survival; and Master 
Comment Response ALTS-1 “Alternative Selection” for alternative 
selection (e.g., identification of the preferred alternative and Clean 
Water Act Section 404 compliance). 

In 40 CFR 1502.13, the NEPA regulations state that an EIS “shall 
briefly specify the underlying purpose and need to which the agency is 
responding in proposing the alternatives including the proposed action.” 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.3-16 Final – December 2014 

The “need” for action is the underlying problem the agency wants to fix 
or the opportunity to which the agency is responding with the action. 
The “purpose” is the goals or objectives that the agency is trying to 
achieve (Reclamation 2012). 

Generally, Federal [a]gencies enjoy “considerable discretion” to define 
the purpose and need of a project.  Nat'l Parks & Conservation Ass'n 
(NPCA) v. BLM, 606 F.3d 1058, 1070 (9th Cir. 2009) (citations 
omitted). "'[A]n agency cannot define its objectives in unreasonably 
narrow terms, ‘such that ‘only one alternative from among the 
environmentally benign ones in the agency's power would accomplish 
the goals of the agency's action.’" Id. (citations omitted). On the other 
hand, the purpose and need statement should not be so broad as to 
require analysis of alternatives that are inconsistent with the project’s 
overarching purpose. Northwest Ecosystem Alliance v. Rey, 380 
F.Supp.2d (W.D. Wash. 2005).  An agency's statement of purpose must 
be reasonable.  The Protect Our Communities Foundation v. Salazar, 
2013 U.S. Dist LEXIS 159281 (S.D. Cal. 2013)(citing NPCA, 606 F.3d 
at 1070). In Protect Our Communities, 2013 U.S. Dist. LEXIS 59281, 
the district court rejected an argument that a Bureau of Land 
Management (BLM) purpose and need statement was too narrow 
because it focused on the goal of building a wind generation facility, as 
opposed to the broader goal of encouraging renewable energy 
development. 

Chapter 1, “Introduction,” Section 1.2, “Purpose and Need/Project 
Objectives,” of the Final EIS defines the purpose and need and the 
project objectives for the SLWRI. The purpose statement in this Final 
EIS has been clarified, from the Draft EIS, to state, “…to improve 
operational flexibility of the Sacramento-San Joaquin Delta (Delta) 
watershed system to meet specified primary and secondary project 
objectives.” The Final EIS Plan Formulation Appendix provides detailed 
background on the SLWRI study authorization, project need, and project 
objectives. 

Influence of Study Authorization and CALFED Programmatic 
ROD on Project Purpose and Need and Objectives   Development of 
the SLWRI, particularly the purpose and need and objectives, was 
conducted consistent with both the Federal authorizations for conducting 
feasibility studies, and the CALFED Programmatic ROD. 

Study Authorization   Reclamation was directed to study potential 
enlargement of Shasta Dam and Reservoir under two separate 
authorities.  Public Law 96-375 (October 3, 1980) provided initial 
Federal authorization, allowing the U.S. Secretary of the Interior to: 
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…engage in feasibility studies relating to enlarging 
Shasta Dam and Reservoir, Central Valley Project, 
California or to the construction of a larger dam on the 
Sacramento River, California, to replace the present 
structure. 

Section 103(c), “Authorizations for Federal Activities under Applicable 
Law,” of the CALFED Bay-Delta Authorization Act (Public Law 108-
361, October 25, 2004), authorizes the U.S. Secretary of the Interior to 
carry out the activities described in paragraphs (1) through (10) of 
Subsection (d), which include: 

...(1)(A)(i) planning and feasibility studies for projects 
to be pursued with project-specific study for 
enlargement of (1) the Shasta Dam in Shasta County. 

Also, Section 103(a)(1) of Public Law 108-361 (October 25, 2004) 
states: 

The Record of Decision is approved as a general 
framework for addressing the CALFED Bay-Delta 
Program, including its components relating to water 
storage, ecosystem restoration, water supply reliability 
(including new firm yield), conveyance, water use 
efficiency, water quality, water transfers, watersheds, 
the Environmental Water Account, levee stability, 
governance, and science. 

CALFED Programmatic ROD Section 103(a)(1) of Public Law 108-361 
was the direct result of the CALFED Programmatic ROD, a multi-
agency planning process which was begun in 1995 to resolve conflicts 
between water supply and fish and wildlife resources in the Bay-Delta 
system. In 2000, the CALFED Final PEIS/R identified a list of twelve 
potential surface storage projects for consideration. In this document, 
SLWRI was identified as one of three surface storage projects to be 
pursued through a project-specific study to expand CVP storage by 300 
thousand acre-feet to increase the pool of cold water available to 
maintain lower Sacramento River temperatures needed by certain fish 
and provide other water management benefits, such as water supply 
reliability. The SLWRI’s primary and secondary objectives are 
derivative of those identified in the CALFED Programmatic ROD. 

Project Purpose and Need and Objectives 
Project Purpose   The Project Purpose was revised for clarification in 
the Final EIS (Chapter 1, “Introduction,” Section 1.2.1, “Project Purpose 
and Objectives”) as follows: 
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…to improve operational flexibility of the Sacramento-
San Joaquin Delta (Delta) watershed system to meet 
specified primary and secondary project objectives. 

The Project Purpose statement in the Final EIS was revised to reflect the 
fact that many measures/alternatives were considered in the plan 
formulation process other than measures that would modify or raise 
Shasta Dam.  As explained in ALTR-1, “Range of Alternatives – 
General”, the Final EIS was also revised to clarify that Reclamation not 
only considered the CALFED Final PEIS/R in analyzing the 
environmental impacts of the SLWRI, but that this EIS tiers to the 
CALFED Final PEIS/R.  These revisions were primarily made in EIS 
Chapters 1, “Introduction,” Chapter 2, “Alternatives,” and Chapter 3, 
“Considerations for Describing Affected Environment and 
Environmental Consequences,” and in Plan Formulation Appendix 
Chapter 2, “Management Measures.” 

The CALFED development process is also fully explained in ALTR-1, 
“Range of Alternatives – General.” In developing the CALFED Final 
PEIS/R, the CALFED agencies, including Reclamation, evaluated a 
broad range of water management options (with and without storage) to 
be implemented to achieve the CALFED goals. Numerous alternatives 
were considered for improving ecosystem quality and water supply 
reliability as well as water quality and levee system integrity.  Many of 
those alternatives were rejected through the CALFED process.  The 
CALFED Programmatic ROD (page 6) specifically states that 
“documents tiering from the CALFED [Final PEIS/R] will not revisit the 
alternatives that were rejected during CALFED’s alternative 
development process.”  Additionally, as explained in ALTR-1, “Range 
of Alternatives - General,” Reclamation undertook a derivative, similar 
process for identifying reasonable alternatives in developing the action 
alternatives (i.e., comprehensive plans) for the SLWRI. Reclamation 
evaluated many alternatives, or management measures, beyond simply 
modifying or raising Shasta Dam. To reflect the much broader range of 
alternatives considered through the CALFED development process and 
in the SLWRI plan formulation process, the SLWRI Purpose statement 
has been revised as described above. Reclamation’s purpose and need 
statement is reasonable and did not foreclose a reasonable range of 
alternatives. 

Objectives   On the basis of needs described below, the study authorities, 
and other pertinent direction, including the August 2000 CALFED 
Programmatic ROD, primary and secondary planning objectives were 
developed. The two primary project objectives (also referred to as 
planning objectives) and five secondary project objectives were 
developed for the SLWRI are: 
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• Primary Project Objectives 

− Increase the survival of anadromous fish populations in the 
Sacramento River, primarily upstream from the Red Bluff 
Pumping Plant (RBPP) 

− Increase water supply and water supply reliability for 
agricultural, M&I, and environmental purposes, to help 
meet current and future water demands, with a focus on 
enlarging Shasta Dam and Reservoir 

• Secondary Project Objectives 

− Conserve, restore, and enhance ecosystem resources in the 
Shasta Lake area and along the upper Sacramento River 

− Reduce flood damage along the Sacramento River 

− Develop additional hydropower generation capabilities at 
Shasta Dam 

− Maintain and increase recreation opportunities at Shasta 
Lake 

− Maintain or improve water quality conditions in the 
Sacramento River downstream from Shasta Dam and in the 
Delta 

Primary project objectives are those which specific alternatives are 
formulated to address. The two primary project objectives are 
considered to have coequal priority, with each pursued to the maximum 
practicable extent without adversely affecting the other.  Secondary 
project objectives are considered to the extent possible through pursuit 
of the primary project objectives. 

Some commenters suggest that the Primary Objectives are too narrowly 
drawn because “the water supply goal includes a ‘focus on enlarging 
Shasta Dam and Reservoir.’” The objective, however, merely recognizes 
that studying the feasibility of raising Shasta Dam and Reservoir was not 
only an approved project in the CALFED Programmatic ROD, but 
authorized by two Federal statutes. If Reclamation did not provide some 
focus on raising Shasta Dam and Reservoir in the SLWRI plan 
formulation process, including the Final EIS, one could question 
Reclamation’s authority to conduct the study in the first place.  The 
objective does not state that Reclamation would not consider non-Shasta 
Dam enlargement alternatives, and nothing in the objective precludes 
Reclamation from doing so. The objective’s focus on Shasta Dam and 
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Reservoir did not preclude Reclamation from considering other 
alternatives in the SLWRI plan formulation and alternative development 
process. As noted above, Reclamation considered numerous alternatives 
through the CALFED and SLWRI alternatives development processes.  
The Project’s primary objectives are reasonable and did not preclude 
Reclamation from considering a reasonable range of alternatives. 

Project Need   As summarized in the Executive Summary and further 
described in Chapter 1 “Introduction,” of the DEIS, the need for the 
SLWRI is for: 

• Anadromous Fish Survival – The Sacramento River system 
supports four separate runs of Chinook salmon: fall-, late fall-, 
winter-, and spring-run. The adult populations of the four runs 
of salmon and other important fish species that spawn in the 
upper Sacramento River have considerably declined over the 
last 40 years. Several fish species in the upper Sacramento 
River have been listed under the Federal Endangered Species 
Act: Sacramento River winter-run Chinook salmon 
(endangered), Central Valley spring-run Chinook salmon 
(threatened), Central Valley steelhead (threatened), and the 
Southern Distinct Population Segment of North American green 
sturgeon (threatened). Two of these species are also listed under 
the California Endangered Species Act: Sacramento River 
winter-run Chinook salmon (endangered) and Central Valley 
spring-run Chinook salmon (threatened). 

Unsuitable water temperatures in the upper Sacramento River, 
especially in dry and critical years is a critical factor affecting 
the abundance of Chinook salmon and steelhead in the river. 
Water temperatures that are too high or, less commonly, too 
low, can be detrimental to the various life stages of Chinook 
salmon. Elevated water temperatures can negatively impact 
holding and spawning adults, egg viability and incubation, 
preemergent fry, and rearing juveniles and smolts, significantly 
diminishing the next generation of returning spawners. Stress 
caused by high water temperatures also may reduce the 
resistance of fish to parasites, disease, and pollutants. Releases 
of cold water from Shasta Reservoir can improve seasonal water 
temperatures in the Sacramento River downstream from Shasta 
Dam for anadromous fish during critical periods. 

Various Federal, State, and local projects are addressing factors 
contributing to declines in anadromous fish populations. 
Recovery actions range from changing the timing and 
magnitude of reservoir releases to structural changes at Shasta 
Dam. Despite these steps, additional actions are needed to 
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address anadromous fish survival in the upper Sacramento 
River. 

• Water Supply Reliability – Demands for water in California 
exceed available supplies. Reclamation’s 2008 Water Supply 
and Yield Study describes dramatic increases in statewide 
population, land use changes, regulatory requirements, and 
limitations on storage and conveyance facilities that have 
resulted in unmet water demands and subsequent increases in 
competition for water supplies among urban, agricultural, and 
environmental uses. The California Department of Water 
Resources (DWR) California Water Plan Update 2013 
concludes that California is facing one of the most significant 
water crises in its history; drought impacts are growing, and 
climate change is affecting statewide hydrology. Challenges are 
greatest during drought years, when water supplies are less 
available. 

As the population of California grows, and the demand for 
adequate water supplies becomes more acute, the ability to 
maintain a healthy and viable industrial and agricultural 
economy while protecting aquatic species will be increasingly 
difficult. Compounding these issues, potential effects of climate 
change, such as changed precipitation patterns, less snowfall, 
and earlier snowmelt, may considerably increase the demands 
on available water supplies in the future. As owner and operator 
of the CVP, one of the largest water storage and conveyance 
systems in the world, Reclamation has identified the need to 
increase the reliability of CVP water deliveries to its water 
contractors, particularly during dry and critical water years. 
Similar needs and challenges are faced by the SWP and other 
water projects throughout the State. As one of many efforts to 
improve the reliability of California’s water supply, the SLWRI 
was established to evaluate the potential to improve water 
supply reliability, primarily by modifying Shasta Dam and 
enlarging Shasta Lake. 

• Ecosystem Resources – The quantity, quality, diversity, and 
connectivity of riparian, wetland, floodplain, and shaded 
riverine habitat in the Sacramento River ecosystem have been 
severely limited through confinement of the river system by 
levees, reclamation of adjacent lands for farming, bank 
protection, construction of dams and reservoirs, channel 
stabilization, and land development. This has contributed to a 
decline in habitat and native species populations. Ecosystem 
restoration along the Sacramento River has been the focus of 
several ongoing programs, including the Senate Bill 1086 
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Program, CVPIA, CALFED, Central Valley Habitat Joint 
Venture (CVHJV), and numerous local programs within the 
Central Valley. Despite these efforts, a significant need remains 
to conserve and restore ecosystem resources along the 
Sacramento River. 

• Flood Management – Communities and agricultural lands in 
the Central Valley are subject to flooding along the Sacramento 
River that poses risks to human life, health, safety, and 
property. Physical impacts from flooding include damage to 
buildings, contents, automobiles, agricultural crops, and 
equipment. Threats from flooding are caused by many factors, 
including overtopping or sudden failures of levees, which can 
result in deep and rapid flooding with little warning. In addition, 
urban development in flood-prone areas has exposed the public 
to the risk of flooding. 

• Hydropower – Although California is the most energy-efficient 
state per capita in the Nation, demands for electricity are 
growing at a rapid pace. Over the next 10 years, California’s 
peak demand for electricity is expected to increase 30 percent, 
from about 50,000 megawatts (MW) to about 65,000 MW. In 
addition, Executive Orders S-14-08 and S-21-09, issued in 2008 
and 2009, respectively, established a goal of using renewable 
energy sources, including hydropower, for 33 percent of the 
State’s energy consumption by 2020. To meet renewable energy 
goals, significant increases in non-dispatchable intermittent 
renewable resources, such as wind and solar generation, will 
need to be added to California’s power system. This means that 
other significant flexible generation resources, such as 
hydropower, will be needed to support and integrate renewable 
generation. 

• Recreation – As California’s population continues to grow, 
demands will increase substantially for water-oriented 
recreation at and near the lakes, reservoirs, streams, and rivers 
of the Central Valley. Further increases in demand, 
accompanied by relatively static recreation resources, will cause 
issues at existing recreation areas. These challenges will be 
especially pronounced at Shasta Lake, which is one of the most 
visited recreation destinations in the state and in the region. 
Even under current levels of demand, USFS, which manages 
recreation at Shasta Lake, has expressed concern about seasonal 
capacity problems at existing marinas and USFS facilities. A 
substantial and increasing need exists to improve recreation-
related facilities and conditions at Shasta Lake. 
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• Water Quality – The Sacramento River and the Delta support 
fish and wildlife while providing water supplies for urban, 
agricultural, and environmental uses across the state.  Saltwater 
intrusion, municipal discharges, agricultural drainage, and water 
project flows and diversions have led to water quality issues 
within the Delta, particularly related to salinity. In the 
Sacramento River, urban and agricultural runoff, and runoff and 
seepage from abandoned mining operations, have resulted in 
elevated levels of pesticides, phosphorous, mercury, and other 
metals. Additional operational flexibility could provide 
opportunities to improve Sacramento River and Delta water 
quality conditions. 

33.3.4 Master Comment Response for Range of Alternatives – General 

ALTR-1 – Range of Alternatives – General 
Comments were received during the public comment period related to 
the SLWRI range of alternatives analyzed in the DEIS.  These 
comments included suggested changes to SLWRI action alternatives, 
and the resulting range of alternatives evaluated in the EIS.  In addition 
to the discussion below, please see Master Comment Response P&N-1, 
“Purpose and Need and Objectives,” related to the development of the 
SLWRI purpose and need and objectives.  Also, please see Master 
Comment Responses ALTD-1, “Alternative Development – Water 
Supply Reliability” and ALTD-2, “Alternative Development – 
Anadromous Fish Survival,” related to measures considered during the 
plan formulation process to address water supply reliability and 
anadromous fish survival; and Master Comment Response ALTS-1, 
“Alternative Selection,” for alternative selection (e.g., identification of 
the preferred alternative and Clean Water Act Section 404 compliance). 

This Master Comment Response first describes the NEPA requirements 
for alternatives development; the CALFED alternative development 
process, the SLWRI alternative development process, and a conclusion 
paragraph summarizing how the range of alternatives meet NEPA 
requirements. 

NEPA Requirements for Alternatives Development   NEPA requires 
that an EIS “study, develop, and describe appropriate alternatives to 
recommended courses of action in any proposal which involves 
unresolved conflicts concerning alternative uses of available resources” 
(42 U.S. Code (USC) Sec. 4332(2)(E)).  NEPA includes provisions that 
the draft environmental review analyze all reasonable alternatives, 
including the No-Action Alternative, that meet most of the purpose and 
need/objectives, and are potentially feasible (40 CFR § 1502.14; 43 CFR 
§ 46.420(b)).  Under NEPA, “reasonable” is generally understood to 
mean those technically and economically feasible project alternatives 
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that would satisfy the primary objectives of the project defined in the 
Purpose and Need statement (43 CFR 46.420). The CEQ’s “Forty 
Questions” adds that “Reasonable alternatives include those that are 
practical or feasible from the technical and economic standpoint and 
using common sense, rather than simply desirable from the standpoint of 
the applicant. 

The “rule of reason” applies to the choice of alternatives as well as the 
extent to which the EIS must discuss each alternative.  Citizens Against 
Burlington, Inc. v. Busey, 938 F.2d 190, 195 (D.C. Cir 1991) (quoting 
State of Alaska v. Andrus, 580 F.2d 465, 475 (D.C. Cir 1978).  The 
Federal Court of Appeal in Friends of Southeast’s Future v. Morrison, 
153 F. 3rd 1059 (9th Cir. 1998) stated that “[w]hen the purpose [of the 
project] is to accomplish one thing, it makes no sense to consider 
alternative ways by which another thing might be achieved.” 
Additionally, an agency may eliminate an alternative from detailed 
discussion in an EIS, but must briefly explain the reason for doing so.  
40 CFR 1502.14(a).  

Recently, two Federal courts in California upheld the alternatives 
development process and range of alternatives considered by BLM in 
approving the construction, operation, and maintenance of two 
commercial-scale renewable energy projects.  In Protect Our 
Communities, 2013 U.S. Dist. LEXIS 159281, the BLM authorized a 
commercial-scale wind energy project on public land.  In developing its 
alternatives, the BLM considered eighteen potential alternatives, but 
only six alternatives were developed and evaluated in-detail in the EIS. 
Id. at 14. The five action alternatives all provided for the construction, 
operation, and maintenance of a wind energy project.  Id. The BLM 
provided a short explanation as to why all of the non-wind alternatives 
were not carried forward and fully analyzed in the EIS. Id. at 15. 
Similarly, in La Cuna De Aztlan Sacred Sites Protection Circle Advisory 
Committee v. Interior, 2013 U.S. Dist. LEXIS 123331 (E.D. Cal. 2013), 
the BLM authorized a commercial-scale solar energy project.  In 
developing the range of alternatives, the BLM considered 22 
alternatives, but only fully evaluated three action alternatives in the final 
EIS, all of which proposed to construct, operate, and maintain a solar 
energy project. Id. at 8, 9, 17. In both cases, the court upheld the BLM’s 
alternatives development process and the resulting range of alternatives 
carried forward for detailed analysis. 

CALFED Alternatives Development Process   CALFED evaluated 
numerous alternatives, and the resulting Preferred Program Alternative 
in the Final PEIS/R identified surface storage projects to be pursued 
with project-specific studies, in particular expanding CVP storage in 
Shasta Lake by approximately 300 thousand acre-feet.  The SLWRI 
Final EIS was revised to clarify that, consistent with guidance in the 
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CALFED Programmatic ROD, this EIS tiers to the CALFED PEIS/R 
and relies on evaluations and alternatives development and screening 
included in the CALFED PEIS/R. The below discussion describes the 
CALFED alternatives development process and its relationship to the 
SLWRI alternatives development process. 

CALFED is a consortium of federal and State agencies working to 
restore ecological health and improve water management for beneficial 
uses of the San Francisco Bay/Sacramento–San Joaquin River Delta 
estuary.  The CALFED effort is a collaboration between these agencies 
and Bay-Delta “stakeholders”—urban and agricultural water users, 
fishing interests, environmental organizations, businesses, and others—
who contribute to CALFED design, problem solving, and decision 
making (CALFED 2002). 

The CALFED planning effort was divided into three phases.  Phase I 
defined the problems and a range of solutions and Phase II included the 
selection of the Preferred Program Alternative. Phase III is 
implementation of the Preferred Program Alternative, which includes 
the project-specific environmental evaluation of projects, including 
SLWRI.  Below describes the alternative development process 
associated with Phase I and Phase II of the CALFED planning process. 

During Phase I of the CALFED planning effort, the CALFED 
participants identified actions to resolve Bay-Delta problems and 
developed these actions into a set of alternatives for programmatic 
environmental review.  Early in Phase I, 50 categories of actions to 
resolve Bay-Delta problems and achieve program objectives were 
identified.  Given the large number of categories and range of 
perspectives on solutions, thousands of potential alternatives could have 
been identified.  Therefore, the program devised a methodology that 
defined the critical conflicts and defined approaches to those conflicts.  
Ultimately, 100 preliminary solution alternatives were identified.  
Continued consolidation and balancing of the alternatives brought the 
number to 20.  These 20 alternatives were presented to stakeholders, 
BDAC members, and to the public at a workshop.  Consolidation and 
refinement of the alternatives, based on the workshop, produced 10 
alternatives which were then compared against the programs’ solution 
principles and it was found that three basic alternative approaches could 
be formed around different configuration of Delta conveyance.  Each 
approach included the same set of four programs that are common to all 
alternatives and involves water use efficiency, water quality, levee 
system integrity, and ecosystem quality.  Storage for each alternative 
could be evaluated to support these programs and the Delta conveyance 
and seek a balance between attainment of program objectives and cost 
effectiveness and were considered variable program elements (CALFED 
2000). 
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Three basic alternative approaches from Phase I were carried into Phase 
II of the CALFED planning effort.  Seventeen variations of the three 
basic alternative approaches were then developed to further explore 
potential refinements for the two variable program elements, storage and 
conveyance. The narrowing process (which included focusing on 
technical deficiencies and conveyance options) refined the seventeen 
variations of the three basic alternative approaches to twelve variations.  
Impacts of the three basic alternative approaches were evaluated in the 
CALFED 1998 Draft PEIS/R.  Some of the twelve variations were 
eliminated or consolidated for technical reasons, and four action 
alternatives, (including the Preferred Program Alternative), were 
evaluated in the CALFED Final PEIS/R.  Each of the four action 
alternatives considered in the CALFED Final PEIS/R include the 
Ecosystem Restoration, Water Quality, Levee System Integrity, Water 
Use Efficiency, Water Transfer, Watershed Storage, and Conveyance 
elements.  Each of the action alternatives included an assessment with 
additional storage up to 6 million acre feet (MAF) and without storage. 

The Phase II Report, included as an appendix in the Final PEIS/R, 
presented potential near-term and long-term implementation strategies 
for implementation of the Preferred Program Alternative.  The report 
discusses how CALFED and its cooperating agencies had conducted a 
preliminary screening of potential surface storage locations and project 
configurations, and then selected a smaller number for more detailed 
evaluation.  Shasta Lake Enlargement, among other storage projects, 
was retained for additional CALFED consideration as it appeared to be 
promising in helping to meet CALFED goals and objectives.  In 
addition, it was determined that Shasta Lake Enlargement would provide 
significant benefits and generally result in lower environmental impacts 
than the remaining sites.  The Phase II Report states that CALFED will 
aggressively pursue Shasta Lake enlargement through full State and 
Federal commitment to the process and evaluations necessary for 
implementation. 

Phase II concluded in August 2000 with the filing of the Programmatic 
ROD, including certification, for the CALFED Final PEIS/R (CALFED 
2002).  The CALFED Programmatic ROD states that expanding the 
CVP storage in Shasta Lake by approximately 300 thousand acre-feet 
would be pursed with a project-specific study. 

The California Supreme Court upheld the validity of the CALFED Final 
PEIS/R and CALFED Programmatic ROD, including the alternatives 
development process and range of alternatives.  In Re Bay-Delta 
Programmatic Environmental Impact Report Coordinated Proceedings, 
184 P.3d 709 (Cal. 2008). As described below, the SLWRI development 
process is a derivative of and similar to the CALFED development 
process, and the SLWRI EIS tiers to the CALFED Final PEIS/R. 
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The SLWRI Final EIS was revised to clarify that Reclamation not only 
considered the CALFED Final PEIS/R in analyzing the environmental 
impacts of the SLWRI, but that this EIS tiers to the CALFED Final 
PEIS/R.  In developing the CALFED Final PEIS/R, the CALFED 
agencies, including Reclamation, evaluated a broad range of water 
management options (with and without storage) to be implemented to 
achieve the CALFED goals. The SLWRI Final EIS was also revised to 
clarify that, consistent with guidance in the CALFED Programmatic 
ROD, the SLWRI EIS relies on evaluations and alternatives 
development and screening included in the CALFED PEIS/R.  These 
revisions were primarily made in EIS Chapters 1, “Introduction,” and 
Chapter 2, “Alternatives,” and in Chapter 2, “Management Measures,” 
of the Plan Formulation Appendix. 

SLWRI Alternatives Development Process   The DEIS Plan 
Formulation Appendix provides detailed background on the SLWRI 
alternatives formulation/development process and the development of 
the project’s range of alternatives. This information is summarized in the 
DEIS in Chapter 2, “Alternatives” and described below. 

The SLWRI alternative formulation/development process and 
development of the project’s range of alternatives started with the 
development of the purpose and need, planning objectives (also referred 
to as project objectives), constraints and criteria. See MCR P&N-1 
regarding the development of the purpose and need and objectives. 

After development of the purpose and need, planning objectives, 
constraints, and criteria, the next major step in plan formulation was to 
define management measures. A management measure is any structural 
or nonstructural project action or feature that could address the planning 
objectives and satisfies the other applicable planning considerations. 

More than 60 potential management measures, described in detail in 
Chapter 2 of the Plan Formulation Appendix, “Management Measures,” 
were identified, evaluated, and screened as part of the SLWRI plan 
formulation process to address the primary and secondary planning 
objectives and satisfy the other applicable screening criteria (see Chapter 
2 of the Plan Formulation Appendix “Planning Constraints, 
Considerations and Criteria”). The Plan Formulation Appendix includes 
a wide range of management measures representing diverse viewpoints 
and needs based on both planning processes internal to Reclamation and 
public scoping, including interaction with key regulatory and land 
management agencies.  Reclamation looked at many management 
measures, beyond simply modifying or raising Shasta Dam, as further 
described below.  The management measures included constructing 
instream fish habitat on tributaries to the Sacramento River; increased 
instream flows on Clear, Cow, and Bear creeks; constructing a migrating 
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corridor from the Sacramento River to the Pit River; constructing new 
reservoirs in other locations, such as on the Sacramento River upstream 
from Shasta Reservoir, on tributaries downstream from Shasta Dam 
(e.g., Cottonwood Creek and Auburn Dam Projects); offstream storage 
near the Sacramento River downstream from Shasta Dam (e.g., Sites 
Reservoir); and many others. One important factor was the potential for 
a management measure to directly address a planning objective without 
adversely impacting other objectives. Management measures deleted 
from further consideration are described in detail in the Plan 
Formulation Appendix, along with the reasons for deleting measures 
from further consideration and development. 

Many of the management measures evaluated during this process, 
including measures not related to the raising of Shasta Dam, were 
considered under CALFED. Since the SLWRI EIS tiers to the CALFED 
PEIS/R, it relies on the analysis and screening evaluations performed for 
the CALFED PEIS/R. While revisiting alternatives that were considered 
alongside CALFED’s Preferred Program Alternative is not required, 
many of the management measures, including measures not related to 
the raising of Shasta Dam, were also evaluated in the Initial Alternatives 
Information Report (Reclamation 2004), the Ecosystem Restoration 
Opportunities Report (Reclamation 2003b), the Plan Formulation 
Report (Reclamation 2007). Text has been revised in Chapter 2, 
“Management Measures,” of the Plan Formulation Appendix to clarify 
which measures were also evaluated under CALFED and to clarify the 
relationship of the CALFED evaluation and screening process to the 
evaluation and screening of SLWRI management measures. 

Text has also been revised in Chapter 2 of the Plan Formulation 
Appendix to clarify the relationship of SLWRI management measures to 
actions under the CALFED Ecosystem Restoration Program (ERP). The 
ERP was included as part of the CALFED Preferred Program 
Alternative. The goal of the CALFED ERP is to improve and increase 
aquatic and terrestrial habitats and improve ecological functions in the 
Bay-Delta system to support sustainable populations of diverse and 
valuable plant and animal species.  The CALFED ERP includes multiple 
actions to meet this goal. These actions encompass many of the 
management measures considered under the SLWRI to address 
increasing anadromous fish survival and conserving, restoring, and 
enhancing ecosystem resources. 

Following management measures development and screening, the next 
phases of the plan formulation process involved combining retained 
management measures to formulate concept plans (plans which are 
conceptual in scope).  The management measures and concept plans 
carried forward were then further refined and developed with more 
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specificity to formulate comprehensive plans (i.e., alternatives) to 
address the planning objectives. 

In addition to the No-Action Alternative, the DEIS assesses a range of 
feasible alternatives (or comprehensive plans) that meets the project 
purpose and thoroughly describes the reasons why other potential 
actions were dismissed from further consideration. These alternatives 
provide decision makers with a refined, but feasible, action with which 
the study objectives may be accomplished. The adverse or beneficial 
environmental impacts of each alternative are evaluated within each 
resource area chapter. The alternatives analyzed in the DEIS are those 
that best meet the NEPA primary and secondary objectives, minimize 
negative effects, and are potentially feasible. 

This development of SLWRI management measurement and alternative 
process was documented through a series of planning documents made 
available to the public, including: 

• Enlarged Shasta Lake Investigation Preliminary Findings 
Report (1983)  

• Shasta Dam and Reservoir Enlargement, Appraisal Assessment 
of the Potential for Enlarging Shasta Dam and Reservoir 
(1999a) 

• SLWRI Strategic Agency and Public Involvement Plan (2003b) 

• SLWRI Mission Statement Milestone Report (2003a) 

• Ecosystem Restoration Opportunities Report (Reclamation 
2003b) 

• SLWRI Initial Alternatives Information Report (2004), SLWRI 
Environmental Scoping Report (2006), and SLWRI Plan 
Formulation Report (2007) 

Conclusion   As explained above, Reclamation considered an extensive 
range of management measures/alternatives that reflect a broad range of 
views about how to achieve the purpose and need and objectives of the 
SLWRI. The CALFED plan formulation and DEIS alternative 
development process included extensive public involvement with 
participants from a wide range of viewpoints. In this open process, 
Reclamation defined the primary and secondary objectives essential to 
SLWRI; developed over 60 potential management measures; refined the 
list of potential management measures; identified the best management 
measures and combined these measures into numerous alternatives; 
selected a wide range of potentially feasible alternatives; and rejected 
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management measures/alternatives that did not satisfy the project 
purpose, such as meeting only one of the primary objectives at the 
detriment of the other. This process fostered meaningful public 
participation in the development of alternatives and allowed for 
informed decision making in the refinement of the alternatives. The 
alternatives considered in the EIS represent a reasonable range of 
alternatives that will permit a reasoned choice by Reclamation. 

Reclamation undertook a robust alternatives development process in 
developing the SLWRI and this EIS. Reclamation has thoroughly 
explained its process for developing the range of alternatives carried 
forward in the EIS and explained why alternatives and management 
measures were rejected from detailed discussion in the EIS, consistent 
with the alternatives development processes upheld in Protect Our 
Communities and La Cuna (discussed above). Reclamation is required to 
examine a reasonable range of alternatives, and provided a detailed 
analysis of the action alternatives and No Project/No Action Alternative, 
but is not obligated to undertake a detailed examination of every 
conceivable measure that could benefit water supply reliability or 
fisheries enhancements. 

33.3.5 Master Comment Responses for Alternatives Development 

ALTD-1 – Alternative Development – Water Supply Reliability 
Comments received during the public comment period suggested that 
Reclamation consider additional measures or options for increasing 
water supply reliability. The following discussion addresses measures 
proposed by commenters to increase water supply reliability that were 
previously evaluated during the SLWRI plan formulation process.  In 
addition, please see Master Comment Response ALTD-2, “Alternative 
Development – Anadromous Fish Survival,” related to measures 
considered to address anadromous fish survival and Master Comment 
Response P&N-1, “Purpose and Need and Objectives,” related to 
regarding the development of the SLWRI purpose and need and 
objectives.  Also, please see Master Comment Response ALTR-1, 
“Range of Alternatives,” which describes NEPA requirements for 
alternatives development, the relationship of SLWRI to CALFED, and 
development of the SLWRI alternatives; and Master Comment Response 
ALTS-1, “Alternative Selection,” for the alternative selection (e.g., 
identification of the preferred alternative and Clean Water Act Section 
404 (b) (1) Least Environmentally Damaging Practicable Alternative 
compliance). 

The Plan Formulation Appendix provides detailed background on the 
SLWRI purpose and need, project objectives, alternatives 
formulation/development process, and the development of the project’s 
range of alternatives.  This is summarized above in Master Comment 
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Responses P&N-1, “Purpose and Need and Objectives,” and ALTR-1, 
“Range of Alternatives.”  As described, the plan formulation process for 
the SLWRI was deliberative and iterative and was separated into 
multiple phases. The first phases of this process focused on defining the 
problems, needs, and opportunities, and inventorying and forecasting 
conditions in the study area to define a specific set of planning 
objectives. The next phases of the plan formulation process were to 
define water management measures and ways of combining the most 
appropriate of these measures in to concept plans. Finally, the later 
phases of the plan formulation process were to formulate, evaluate and 
compare these concept plans to develop complete alternatives, called 
comprehensive plans in the EIS. 

Management Measures Considered to Address Increasing Water 
Supply Reliability   Chapter 2, “Management Measures,” of the Plan 
Formulation Appendix, describes the identification, evaluation, and 
screening of management measures to address primary and secondary 
project objectives. A management measure is any structural or 
nonstructural project action or feature that could address the planning 
objectives and satisfies the other applicable planning considerations. As 
described in the Plan Formulation Appendix, more than 60 potential 
management measures were developed through study team meetings, 
field inspection, public outreach, and environmental scoping for the EIS. 

Many of the management measures, including measures not related to 
the raising of Shasta Dam, were considered under CALFED. The 
SLWRI EIS tiers to the CALFED PEIS/R, it relies on the analysis and 
screening evaluations performed for the CALFED PEIS/R. While 
revisiting alternatives that were considered alongside CALFED’s 
Preferred Program Alternative is not required, many of the management 
measures, including measures not related to the raising of Shasta Dam, 
were also evaluated in the Initial Alternatives Information Report 
(Reclamation 2004), the Plan Formulation Report (Reclamation 2007), 
and in the Plan Formulation Appendix, in Chapter 2, “Management 
Measures.” 

Management measures were evaluated and screened and either retained 
for potential inclusion in concept plans or deleted from further 
development. A primary consideration during this process is the 
potential ability of each management measure to address project 
objectives. During this process, 22 management measures were 
identified to address the primary objective of increasing water supply 
reliability for M&I, agricultural, and environmental purposes to help 
meet current and future water demands. Of the 22 measures considered 
to help increase water supply reliability, four were retained for possible 
inclusion in concept plans during the initial plans phase. 
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The following summary discusses 13 management measures considered 
to increase water supply reliability for which public comments were 
received on the DEIS. There were no comments on the other 9 
management measures. The relevant measures are separated into 
categories including: increased surface water storage, improved 
conjunctive water management, demand reduction, and improved 
surface water treatment. 

Increased Surface Water Storage   The following management 
measures to increase surface water storage were evaluated for the 
SLWRI. These management measures, and rationale for retaining or 
deleting each measure, are described in more detail in the Plan 
Formulation Appendix, in Chapter 2, “Management Measures,” under 
Subsection “Increase Water Supply Reliability,” in Section “Measures to 
Address Primary Planning Objectives.” 

Construct New Conservation Storage Reservoir(s) Upstream from 
Shasta Reservoir   This measure was considered under CALFED and 
consisted of constructing dams and reservoirs at one or more locations 
upstream from Shasta Lake, primarily for increased water conservation 
storage and operational flexibility. The construction of new conservation 
storage reservoir(s) upstream from Shasta Reservoir was deleted as it 
has limited potential to effectively contribute to increased system water 
supply reliability or other planning objectives.  Upstream storage sites 
capable of CVP system-wide benefits (1) would only be capable of 
marginally improving water supply reliability to the CVP, (2) would not 
be consistent with screening criteria established in the CALFED 
Integrated Storage Investigations (e.g., would not provide a minimum 
storage capacity of at least 200,000 acre-feet), (3) would likely not be 
supported in the local area because the water would need to be 
developed for CVP system reliability (not retained for local use), and (4) 
would result in a relatively high unit water cost to implement. 

Construct New Conservation Storage on Tributaries to the Sacramento 
River Downstream from Shasta Dam   This measure consisted of 
constructing offstream reservoir storage along tributaries to the 
Sacramento River downstream from Shasta Dam. This measure was 
investigated under CALFED and in other past studies. Several projects 
were identified as having potential to contribute considerably to 
increasing water supply reliability, including the Cottonwood Creek 
Project, the Auburn Dam Project, and the Marysville Lake Project. 
However, these projects have been rejected by State and local interests. 
This measure was deleted from further consideration in the SLWRI as 
potential onstream surface storage projects downstream from Shasta 
Dam would not efficiently contribute to the primary planning objective 
of increasing water supply reliability (e.g., would result in a relatively 
high unit water cost to implement compared to enlarging Shasta 
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Reservoir and other storage projects identified in the CALFED Preferred 
Program Alternative) or because they would have significant overriding 
environmental issues and opposition. 

Construct New Conservation Offstream Surface Storage near the 
Sacramento River Downstream from Shasta Dam   This measure was 
considered under CALFED and consisted of constructing offstream 
reservoir storage near the Sacramento River downstream from Shasta 
Dam. All but one of the offstream reservoir storage projects were 
eliminated from further consideration in the CALFED Programmatic 
ROD. The one project retained for further consideration in the CALFED 
Programmatic ROD is Sites Reservoir. DWR and Reclamation are 
studying Sites Reservoir under the North-of-the-Delta Offstream Storage 
(NODOS) Project as an independent project from SLWRI. Therefore, 
this measure was deleted from further consideration. 

Construct New Conservation Surface Water Storage South of the 
Sacramento-San Joaquin Delta   This measure was considered under 
CALFED and consisted of constructing new conservation surface water 
storage south of the Sacramento-San Joaquin Delta. Except those 
included in the CALFED Preferred Program Alternative, all of the 
potential onstream or offstream storage projects south of the Delta were 
deleted from further consideration primarily because they would not (1) 
contribute to the primary objective of increasing anadromous fish 
survival in the upper Sacramento River or (2) be as efficient or effective 
at increasing water supply reliability as additional storage in an enlarged 
Shasta Reservoir. In addition, feasibility-scope investigations for both 
Los Vaqueros Reservoir and upper San Joaquin River storage were 
authorized in Section 215 of Public Law 108-7. Both studies are 
addressing specific planning objectives that are unique to their 
geographic areas, but differ from those of the SLWRI. 

Increase Total or Seasonal Conservation Storage at Other CVP 
Facilities   This measure was considered under CALFED and primarily 
consisted of providing additional conservation storage space in other 
major CVP (and/or SWP) reservoirs in the Sacramento River watershed 
through enlarging existing dams and reservoirs. This measure was 
deleted from further consideration in the SLWRI primarily because 
potential enlargement of other existing CVP (and/or SWP) facilities in 
the Sacramento River watershed would not efficiently contribute to the 
primary planning objective of increasing water supply reliability (e.g., 
would result in a relatively high unit water cost to implement compared 
to enlarging Shasta Reservoir) or because they would have significant 
overriding environmental issues. It is believed that, of the existing 
reservoirs in the CVP/SWP systems, increasing water supply reliability 
through modifying Shasta Dam and Lake would be the most cost-
effective. Further, all known efforts to increase storage space in other 
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Northern California CVP (or SWP) reservoirs were rejected by 
CALFED and local interest groups. 

Dredge Bottom of Shasta Reservoir   This measure consisted of 
increasing the total storage space in Shasta Reservoir by excavating 
either deposited or native materials below full pool elevation. Dredging 
Shasta Reservoir was not retained as a management measure because it 
has limited potential to effectively contribute to increases in system 
water supply reliability or any other planning objective. Dredging the 
bottom of Shasta Reservoir would have an extremely high cost for new 
storage space with very small potential benefit and severe environmental 
impacts for disposal of materials. 

Improved Conjunctive Water Management   The following 
management measures to improve conjunctive water management were 
evaluated.  These management measures, and rationale for retaining or 
deleting each measure, are described in more detail in the Plan 
Formulation Appendix, in Chapter 2, “Management Measures,” 
Subsection “Increase Water Supply Reliability,” within Section 
“Measures to Address Primary Planning Objectives.” 

Develop Conservation Offstream Surface Storage near the Sacramento 
River Downstream from Shasta Dam   This measure was considered 
under CALFED and consisted of developing surface water transfer 
storage capabilities near the Sacramento River downstream from Shasta 
Dam to use in conjunction with storage in Shasta Reservoir. This storage 
would be an extension of storage space in Shasta Reservoir. One 
possibility identified would be to consider some of the space in the Sites 
Reservoir project, or the North-of-the-Delta Offstream Storage 
(NODOS) Project, which was previously described as new conservation 
surface storage for Shasta Reservoir. This possibility is being considered 
in studies by DWR and Reclamation. However, DWR and Reclamation 
are studying Sites Reservoir under the NODOS Project as an 
independent project from SLWRI. Therefore, this measure was deleted 
from further consideration. 

Develop Conservation Groundwater Storage near the Sacramento River 
Downstream from Shasta Dam   This measure consisted of developing 
groundwater storage near the Sacramento River.  The development of 
conservation groundwater storage near the Sacramento River 
downstream from Shasta Dam in-lieu option of this measure was 
initially retained for further development primarily because it would 
have potential to increase water supply reliability.  However, it was 
eliminated during the comprehensive plan phase because subsequent 
operations modeling indicated tradeoffs between conjunctive use water 
supply benefits and critical gains in fisheries accomplishments.  The 
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resulting reduction in benefits to fisheries in dry and critical years was 
deemed unacceptable in terms of meeting primary project objectives. 

Develop Additional Conservation Groundwater Storage South of the 
Sacramento-San Joaquin Delta   This measure was considered under 
CALFED and consisted of either developing new groundwater recharge 
projects south of the Delta or contributing to existing recharge projects. 
This measure was deleted from further consideration in the SLWRI 
primarily because it would not be as effective or efficient as increased 
storage space in Shasta Reservoir and would not contribute to the 
primary planning objective of increasing anadromous fish survival in the 
upper Sacramento River. 

Reduced Demand   The following management measures to reduce 
demand were evaluated. These management measures, and rationale for 
retaining or deleting each measure, are described in more detail in the 
Plan Formulation Appendix, in Chapter 2, “Management Measures,” 
Subsection “Increase Water Supply Reliability,” within Section 
“Measures to Address Primary Planning Objectives.” 

Implement Water use Efficiency Methods   This measure was considered 
under CALFED. This measure consisted of implementing water use 
efficiency methods to help reduce current and future water shortages by 
allowing a more effective use of existing supplies. The measure to 
implement water use efficiency methods was retained because urban and 
agricultural water use efficiency methods could help reduce current and 
future water shortages by allowing a more effective use of existing 
supplies. This measure was subsequently further refined and included as 
one of the eight common management measures, as the “Reduce 
Demand” measure, included in all action alternatives.  The eight 
common management measures are described in EIS Chapter 2, 
“Alternatives,” in Section 2.3.1, “Management Measures Common to 
All Action Alternatives.” 

As described in Chapter 2, “Alternatives,” of the DEIS, all action 
alternatives include a water conservation program to augment current 
water use efficiency practices.  The proposed program would consist of 
a 10-year initial program to which Reclamation would allocate 
approximately $1.6 million to $3.8 million to fund water conservation 
efforts.  Funding would be proportional to additional water supplies 
delivered and would focus on assisting project beneficiaries (agencies 
receiving increased water supplies because of the project), with 
developing new or expanded agricultural and M&I water conservation 
and water recycling programs. Program actions would be a combination 
of technical assistance, grants, and loans to support a variety of water 
conservation projects, such as recycled wastewater projects, irrigation 
system retrofits, and urban utilities retrofit and replacement programs. 
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The program could be established as an extension of existing 
Reclamation programs, or as a new program through teaming with cost-
sharing partners. Combinations and types of water use efficiency actions 
funded would be tailored to meet the needs of identified cost-sharing 
partners, including consideration of cost-effectiveness at a regional scale 
for agencies receiving funding. 

Retire Agricultural Lands   This measure consisted of retiring 
agricultural lands. The ability of this measure to meet future water 
demands in the Central Valley during drought periods is limited because 
marginal lands are already often allowed to fallow during drought 
periods. Further, there would be a high degree of uncertainty regarding 
the institutional ability to acquire sufficient additional land rights 
necessary to preclude future irrigated agriculture on lands identified for 
inclusion in a project/program.  This measure was deleted from further 
consideration in the SLWRI as it likely has limited ability to actually 
help meet future water demands in the Central Valley and would not 
address the primary objective of increasing anadromous fish survival.  
Furthermore, at a large scale, this measure could have considerable 
negative impacts on agricultural production and related industries. 

Improved Surface Water Treatment   The following management 
measures to improve surface water treatment were evaluated.  These 
management measures, and rationale for retaining or deleting each 
measure, are described in more detail in the Plan Formulation Appendix, 
in Chapter 2, “Management Measures,” Subsection “Increase Water 
Supply Reliability,” within Section “Measures to Address Primary 
Planning Objectives.” 

Implement Treatment/Supply of Agricultural Drainage Water   This 
measure consisted of collecting agricultural drainage from farms along 
the Sacramento and San Joaquin Rivers and treating the drainage water 
for reuse. This measure was deleted from further consideration as it 
would be costly to initially implement and operate, problems would 
exist relating to brine disposal, and it would likely be unacceptable to 
stakeholders and the public. 

Construct Desalination Facility   This measure was considered as part of 
the CALFED Water Use Efficiency Program (CALFED 2006). This 
measure consisted of constructing seawater or brackish surface or 
groundwater desalination plants to supplement existing water supplies 
and help offset future demands. The construction of a desalination 
facility was not retained because desalination has low potential to 
address SLWRI planning objectives of agricultural water supply 
reliability. Desalination would not be an efficient alternative to new 
storage at Shasta Reservoir because it would be highly inefficient in 
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providing drought period supplies and its unit costs would be far greater 
than new supplies from Shasta Reservoir or other sources. 

ALTD-2 – Alternative Development – Anadromous Fish Survival 
Comments received during the public comment period suggested that 
Reclamation consider additional measures or options for increasing 
anadromous fish survival. The following discussion addresses measures 
proposed by commenters to increase anadromous fish survival that were 
previously evaluated during the SLWRI plan formulation process.  In 
addition, please see Master Comment Response ALTD-1, “Alternative 
Development – Water Supply Reliability,” related to measures 
considered to address water supply reliability and Master Comment 
Response P&N-1, “Purpose and Need and Objectives,” related to 
regarding the development of the SLWRI purpose and need and 
objectives.  Also, please see Master Comment Response ALTR-1, 
“Range of Alternatives,” which describes NEPA requirements for 
alternatives development, the relationship of SLWRI to CALFED, and 
development of the SLWRI alternatives; and Master Comment Response 
ALTS-1, “Alternative Selection,” for the alternative selection (e.g., 
identification of the preferred alternative and Clean Water Act Section 
404 compliance). 

The Plan Formulation Appendix provides detailed background on the 
SLWRI purpose and need, project objectives, alternatives 
formulation/development process, and the development of the project’s 
range of alternatives.  This is summarized above in Master Comment 
Responses P&N-1, “Purpose and Need and Objectives,” and ALTR-1, 
“Range of Alternatives.”  As described, the plan formulation process for 
the SLWRI was deliberative and iterative and was separated into 
multiple phases.  The first phases of this process focused on defining the 
problems, needs, and opportunities, and inventorying and forecasting 
conditions in the study area to define a specific set of planning 
objectives.  The next phases of the plan formulation process were to 
define water management measures and ways of combining the most 
appropriate of these measures in to concept plans.  Finally, the later 
phases were to formulate, evaluate and compare these concept plans to 
develop complete alternatives, called comprehensive plans in the EIS. 

Management Measures Considered to Address Increasing 
Anadromous Fish Survival   Chapter 2, “Management Measures,” of 
the Plan Formulation Appendix, describes the identification, evaluation, 
and screening of management measures to address primary and 
secondary project objectives.  A management measure is any structural 
or nonstructural project action or feature that could address the planning 
objectives and satisfies the other applicable planning considerations.  As 
described in the Plan Formulation Appendix, more than 60 potential 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.3-38 Final – December 2014 

management measures were developed through study team meetings, 
field inspection, public outreach, and environmental scoping for the EIS. 

Many of the management measures, including measures not related to 
the raising of Shasta Dam, were considered under CALFED. The 
SLWRI EIS tiers to the CALFED PEIS/R, it relies on the analysis and 
screening evaluations performed for the CALFED PEIS/R.  While 
revisiting alternatives that were considered alongside CALFED’s 
Preferred Program Alternative is not required, many of the management 
measures, including measures not related to the raising of Shasta Dam, 
were also evaluated in the Initial Alternatives Information Report 
(Reclamation 2004), the Ecosystem Restoration Opportunities Report 
(Reclamation 2003b), the Plan Formulation Report (Reclamation 2007), 
and in the Plan Formulation Appendix, in Chapter 2, “Management 
Measures.” 

Specifically, the ERP was included as part of the CALFED Preferred 
Program Alternative.  The goal of the CALFED ERP is to improve and 
increase aquatic and terrestrial habitats and improve ecological functions 
in the Bay-Delta system to support sustainable populations of diverse 
and valuable plant and animal species. The CALFED ERP includes 
multiple actions to meet this goal, including (1) protecting, restoring, 
and managing diverse habitat types representative of the Bay-Delta and 
its watershed, (which includes the Sacramento River and its tributaries), 
(2) modifying or eliminating fish passage barriers, including the removal 
of some dams, construction of fish ladders, and construction of fish 
screens that use the best available technology, and (3) restoring aspects 
of the sediment regime by relocating in-stream and floodplain gravel 
mining, and by artificially introducing gravels to compensate for 
sediment trapped by dams.  These actions encompass many of the 
management measures considered under the SLWRI to address 
increasing anadromous fish survival.  The ERP has prioritized 
restoration actions and funded approximately $630 million of ecosystem 
restoration activities, including $22 million for river channel restoration, 
$46 million in riparian habitat restoration, $103.1 million for fish 
screens, and $42.9 million for fish passage (DFG et al., 2010). 

Management measures were reviewed for their ability to address the 
primary and secondary planning objectives.  Management measures 
were evaluated and screened and either retained for potential inclusion 
in concept plans or deleted from further development.  During this 
process, 22 management measures were identified to address the 
primary objective of increasing anadromous fish survival. Of the 22 
measures considered to help increase water supply reliability, six were 
retained for possible inclusion in concept plans during the initial plans 
phase. 
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The following summary discusses 18 management measures considered 
to address increasing anadromous fish survival for which public 
comments were received on the DEIS. There were no comments on the 
other four management measures.  The relevant measures are separated 
into categories including: improve fish habitat, improve water flows and 
quality, and improve fish migration. 

Improve Fish Habitat   The following management measures to 
improve fish habitat were evaluated.  These management measures, and 
rationale for retaining or deleting each measure, are described in more 
detail in the Plan Formulation Appendix, in Chapter 2, “Management 
Measures,” Section “Increase Anadromous Fish Survival,” within 
Section “Measures to Address Primary Planning Objectives.” 

Construct Instream Aquatic Habitat Downstream from Keswick Dam   
This measure consisted of constructing aquatic habitat in and adjacent to 
the Sacramento River downstream from Keswick Dam to encourage use 
of this reach by anadromous fish for reproduction.  This measure was 
retained for further development as part of the SLWRI, because it had 
potential to successfully address the first primary planning objective and 
due to high interest from fisheries agencies. Furthermore, this measure is 
likely to combine favorably with other potential measures related to 
Shasta Dam and Reservoir and their operation. This measure was further 
developed during the comprehensive plans phase, and included as side 
channel habitat restoration within the plan component “restoring 
riparian, floodplain, and side channel habitat in the upper Sacramento 
River,” which was incorporated into CP4, CP4A, and CP5. This 
component is discussed further in Chapter 2 of the EIS in Section 2.3, 
“Action Alternatives.”  Further, the ERP has evaluated, prioritized, and 
funded ecosystem restoration actions identified in the CALFED 
Preferred Program Alternative.  This measure and similar activities were 
encompassed in the ERP action related to protecting, restoring, and 
managing diverse habitat types representative of the Bay-Delta and its 
watershed, (which includes the Sacramento River and its tributaries). 

Replenish spawning gravel in the Sacramento River – This measure 
initially consisted of a single application of spawning-sized gravel at a 
discrete location in the Sacramento River between Keswick and RBPP.  
Under this measure, gravel would be transported and placed into the 
Sacramento River downstream from Keswick Dam. This measure was 
retained for further development as part of the SLWRI because it has 
potential to successfully address the primary planning objective of 
increasing anadromous fish survival.  Furthermore, it is likely to 
combine favorably with other potential measures related to Shasta Dam 
and Reservoir and their operation. This measure was further developed 
during the comprehensive plans phase to include a 10-year 
implementation and was included as the plan component “augment 
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spawning gravel in the upper Sacramento River,” which was 
incorporated into CP4, CP4A, and CP5. This component is discussed 
further in Chapter 2, “Alternatives,” of the EIS in Section 2.3, “Action 
Alternatives.”  Further, the ERP has evaluated, prioritized, and funded 
ecosystem restoration actions identified in the CALFED Preferred 
Program Alternative.  This measure and similar activities were 
encompassed in the ERP action related to restoring aspects of the 
sediment regime by relocating in-stream and floodplain gravel mining, 
and by artificially introducing gravels to compensate for sediment 
trapped by dams. 

Construct Instream Fish Habitat on Tributaries to the Sacramento River   
This measure consisted of improving instream aquatic habitat along the 
lower reaches of tributaries to the Sacramento River.  Under this 
measure, various structural techniques would be employed to trap 
spawning gravels in deficient areas, create pools and riffles, provide 
instream cover, and improve overall instream habitat conditions. This 
measure would have benefits for tributaries. However, it was deleted 
from further development as part of the SLWRI, primarily because it is 
independent of hydraulic/hydrologic conditions in the upper Sacramento 
River, would not improve ecological conditions or fish habitat along 
mainstem Sacramento River, and, therefore would not directly 
contribute to increasing anadromous fish survival within the primary 
Sacramento River study area.  The ERP has evaluated, prioritized, and 
funded ecosystem restoration actions identified in the CALFED 
Preferred Program Alternative.  Further, this measure and similar 
activities were encompassed in the ERP action related to protecting, 
restoring, and managing diverse habitat types representative of the Bay-
Delta and its watershed, (which includes the Sacramento River and its 
tributaries). 

Remove Instream Sediment Along Middle Creek   This measure 
consisted of implementing a sediment removal and control program 
along Middle Creek, an intermittent tributary to the Sacramento River 
between Keswick Dam and Redding.  This measure was deleted from 
further development primarily because it is independent of 
hydraulic/hydrologic conditions in the upper Sacramento River, would 
not improve ecological conditions or fish habitat along mainstem 
Sacramento River, and, therefore would not directly contribute to 
increasing anadromous fish survival within the primary Sacramento 
River study area. 

Rehabilitate Inactive Instream Gravel Mines Along Stillwater and 
Cottonwood Creeks   This measure consisted of rehabilitating ecological 
conditions in former instream gravel mining sites along Stillwater Creek.  
This measure was deleted from further development primarily because it 
is independent of hydraulic/hydrologic conditions in the upper 



Chapter 33 
Public Comments and Responses 

33.3-41 Final – December 2014 

Sacramento River, would not improve ecological conditions or fish 
habitat along mainstem Sacramento River, and, therefore would not 
directly contribute to increasing anadromous fish survival within the 
primary Sacramento River study area.  Further, the ERP has evaluated, 
prioritized, and funded ecosystem restoration actions identified in the 
CALFED Preferred Program Alternative.  This measure and similar 
activities were encompassed in the ERP action related to restoring 
aspects of the sediment regime by relocating in-stream and floodplain 
gravel mining, and by artificially introducing gravels to compensate for 
sediment trapped by dams. 

Improve Water Flows and Quality   The following management 
measures to improve water flows and quality were evaluated.  These 
management measures, and rationale for retaining or deleting each 
measure, are described in more detail in the Plan Formulation Appendix, 
in Chapter 2, “Management Measures,” Section “Increase Anadromous 
Fish Survival,” within Section “Measures to Address Primary Planning 
Objectives.” 

Make Additional Modifications to Shasta Dam for Temperature Control   
This measure consisted of determining if making additional structural 
modifications to the outlets and existing TCD for temperature control is 
possible and feasible and, if so, implementing those modifications. This 
measure was retained for further development primarily because it could 
(1) improve the performance of the existing facility, (2) complement 
other measures under consideration to raise Shasta Dam, and (3) 
complement measures to improve aquatic spawning habitat in the 
Sacramento River.  This management measure was further developed 
during the comprehensive plans phase and included as one of the eight 
common management measures, as the “Modify Temperature Control 
Device” measure, included in all action alternatives.  The eight common 
management measures are described in EIS Chapter 2, “Alternatives,” in 
Section 2.3.1, “Management Measures Common to All Action 
Alternatives.” 

Enlarge Shasta Lake Cold-water Pool   This measure consisted of 
enlarging the cold-water pool by either raising Shasta Dam and 
enlarging the minimum operating pool, or increasing the seasonal 
carryover storage in Shasta Lake.  This measure was retained for further 
development primarily because it would (1) directly contribute to both 
primary planning objectives for the SLWRI, (2) combine favorably with 
other measures, and (3) have a high certainty of providing the intended 
benefits once implemented.  Further, the CALFED Preferred Program 
Alternative recommended project specific study of expanding CVP 
storage in Shasta Lake to increase the pool of cold water available to 
maintain lower Sacramento River temperatures needed by certain fish 
and provide other water management benefits, such as water supply 
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reliability.  This management measure was further developed during the 
comprehensive plans phase and included as one of the eight common 
management measures included in all of the action alternatives.  The 
eight common management measures are described in EIS Chapter 2, 
“Alternatives,” in Section 2.3.1, “Management Measures Common to 
All Action Alternatives.”  At a minimum, all comprehensive plans 
include enlarging the cold-water pool by raising Shasta Dam to enlarge 
Shasta Reservoir. Some alternatives also increase the seasonal carryover 
storage in Shasta Lake. This measure is discussed in Chapter 2 of the 
EIS in Section 2.3, “Action Alternatives.” 

Modify Storage and Release Operations at Shasta Dam   This measure 
consisted of enlarging Shasta Dam and modifying seasonal storage and 
releases to benefit anadromous fisheries. Although this measure could 
help provide greater flexibility in meeting water temperature targets, it 
would be aimed primarily at improving flows and influencing physical 
channel conditions for anadromous fish.  This measure was initially 
deleted from consideration because analyses indicated a decreased 
fisheries benefit with increasing Sacramento River flows compared to 
increasing the cold-water pool. However, this measure was later retained 
for further development when combined with additional storage space in 
Shasta Reservoir, as part of an adaptive management plan, primarily 
because it could directly contribute to both primary objectives of the 
SLWRI and combine favorably with other measures.  Further, the 
CALFED Preferred Program Alternative recommended project specific 
study of expanding CVP storage in Shasta Lake to increase the pool of 
cold water available to maintain lower Sacramento River temperatures 
needed by certain fish and provide other water management benefits, 
such as water supply reliability.  This measure was further developed 
during comprehensive plans phase and was incorporated into CP4 and 
CP4A as the component “Adaptive Management of Cold-Water Pool.”  
This measure is discussed further in Chapter 2 of the EIS in Section 2.3, 
“Action Alternatives.” 

Transfer Existing Shasta Reservoir Storage from Water Supply to Cold-
water Releases   This measure, requested as part of the environmental 
scoping process, consisted of reoperating the existing Shasta Dam and 
Reservoir for anadromous fishery resources. For this measure, it was 
assumed that storage space in Shasta Reservoir could be reoperated to 
provide flows similar to those identified in the January 2001 Final 
Restoration Plan for the Anadromous Fish Restoration Program. 
Although a portion of the cold-water releases could be diverted 
downstream for water supply, the overall effect would be a reduction in 
agricultural and M&I water supply deliveries. This measure was deleted 
from further consideration primarily because it violates at least one of 
the planning criteria concerning the potential to adversely impact 
existing project purposes, by reducing existing water supplies for 
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agricultural and M&I deliveries.  Further, this measure would adversely 
impact the primary objective related to increasing agricultural and M&I 
water supply reliability. 

Remove Shasta Dam and Reservoir   This measure, requested as part of 
the environmental scoping process, consisted of removing the existing 
Shasta Dam and Reservoir to benefit anadromous fishery resources. The 
removal of Shasta Dam and Reservoir was deleted from further 
consideration primarily because it violates at least one of the planning 
criteria concerning the potential to adversely impact existing project 
purposes.  Although the potential benefit to anadromous fish resources 
along the upper Sacramento River could be sizeable, these benefits are 
outweighed by the monetary benefit associated with the existing project.  
No known project or projects could replace the benefits provided by 
Shasta and Keswick dams, reservoirs, and appurtenant facilities at any 
price. 

Improve Fish Migration   The following management measures to 
improve fish migration were evaluated.  These management measures, 
and rationale for retaining or deleting each measure, are described in 
more detail in the Plan Formulation Appendix, in Chapter 2, 
“Management Measures,” Section “Increase Anadromous Fish 
Survival,” within Section “Measures to Address Primary Planning 
Objectives.” 

Screen Diversions on Old Cow and South Cow Creeks   This measure 
consisted of screening diversion intakes in the Cow Creek watershed to 
reduce fish mortality. This measure was deleted from further 
development primarily because it is independent of hydraulic/hydrologic 
conditions in the upper Sacramento River, would not improve ecological 
conditions or fish habitat along the mainstem Sacramento River, and, 
therefore would not directly contribute to increasing anadromous fish 
survival within the primary Sacramento River study area.  Further, the 
ERP has evaluated, prioritized, and funded ecosystem restoration actions 
identified in the CALFED Preferred Program Alternative.  This measure 
and similar activities were encompassed in the ERP action related to 
modifying or eliminating fish passage barriers, including the removal of 
some dams, construction of fish ladders, and construction of fish screens 
that use the best available technology. 

Remove or Screen Diversions on Battle Creek   This measure consisted 
of removing or screening diversions and other water control facilities on 
Battle Creek to allow full use of the watershed’s high-quality, cold-
water spawning habitat. This measure was deleted from further 
development primarily because it is independent of hydraulic/hydrologic 
conditions in the upper Sacramento River, would not improve ecological 
conditions or fish habitat along mainstem Sacramento River, and, 
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therefore would not directly contribute to increasing anadromous fish 
survival within the primary Sacramento River study area.  Further, the 
ERP has evaluated, prioritized, and funded ecosystem restoration actions 
identified in the CALFED Preferred Program Alternative.  This measure 
and similar activities were encompassed in the ERP action related to 
modifying or eliminating fish passage barriers, including the removal of 
some dams, construction of fish ladders, and construction of fish screens 
that use the best available technology. 

Construct a Migration Corridor from the Sacramento River to the Pit 
River   This measure consisted of providing passage to spawning areas 
upstream from Shasta Dam for anadromous fish from the Sacramento 
River.  This measure and similar measures were initially deleted from 
further consideration during earlier phases of the SLWRI primarily 
because of (1) the high cost for complex infrastructure, (2) major 
impacts to other facilities and extensive long-term operation and 
maintenance requirements, and (3) high uncertainty for the potential to 
achieve and maintain successful fish passage and spawning.  However, 
Reclamation is currently studying volitional fish passage above Shasta 
Dam under a separate Federal program as the result of the 2009 NMFS 
BO.  For more information, please see Master Comment Response 
FISHPASS-1, “Fish Passage Above Shasta Dam.” 

Reoperate the CVP to Improve Overall Fish Management – This 
measure, which was requested as part of the environmental scoping 
process, primarily included reoperating all of the CVP facilities in the 
upper Sacramento River system to improve anadromous fish resources.  
This measure was deleted from further consideration in the SLWRI 
primarily because no opportunity appears to exist to effectively further 
reoperate the CVP facilities capable of affecting the Sacramento River 
that would not result in adversely impacting other project purposes. 

Construct a Fish Ladder on Shasta Dam   This measure primarily 
included constructing a fish ladder on Shasta Dam to allow anadromous 
fish to access Shasta Lake and approximately 40 miles of the upper 
Sacramento River, about 24 miles of the lower McCloud River, and 
various small creeks and streams tributary to Shasta Reservoir. This 
measure was initially deleted from further consideration during earlier 
phases of the SLWRI primarily because of the estimated high cost to 
construct and operate the fish ladder and potential inability for fish to 
successfully ascend the ladder.  However, Reclamation is currently 
studying volitional fish passage above Shasta Dam under a separate 
Federal program as the result of the 2009 NMFS BO.  For more 
information, please see Master Comment Response FISHPASS-1, “Fish 
Passage Above Shasta Dam.” 
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Reintroduce Anadromous Fish to Areas Upstream from Shasta Dam   
This measure, which was requested as part of the environmental scoping 
process, primarily included non-volitional fish passage above Shasta 
Dam, involving trapping anadromous fish along the upper Sacramento 
River likely just downstream from Keswick Dam, transporting the fish 
by tanker truck, and releasing the fish in the Sacramento River upstream 
from Shasta Lake or the McCloud River to spawn. It also included some 
method of trapping potential out-migrating fish and transporting them to 
the Sacramento River near Keswick for release into the lower river. This 
measure was deleted from further consideration in the SLWRI primarily 
because non-volitional fish passage above Shasta Dam to the upper 
Sacramento and McCloud rivers is being studied under a separate 
Federal program as the result of the 2009 NMFS BO.  For more 
information, please see Master Comment Response FISHPASS-1, “Fish 
Passage Above Shasta Dam.” 

Additional Measures Benefiting Anadromous Fish   In addition to the 
measures considered within the Section “Increase Anadromous Fish 
Survival,” as described above, other measures were considered that 
would also benefit anadromous fish resources in the Upper Sacramento 
River. These are described in The Plan Formulation Appendix in 
Chapter 2, “Management Measures” under “Conserve, Restore, and 
Enhance Ecosystem Resources.”  Of these measures, the following 
measure was retained for further development. 

Restore Riparian and Floodplain Habitat Along the Sacramento River   
This measure consisted of restoring riparian and floodplain habitat at 
specific locations along the Sacramento River to promote the health and 
vitality of the river ecosystem.  This measure was retained for further 
consideration primarily because it would have a high likelihood of 
success in accomplishing effective restoration and would indirectly 
benefit aquatic habitat conditions for anadromous fish.  Further, the ERP 
has evaluated, prioritized, and funded ecosystem restoration actions 
identified in the CALFED Preferred Program Alternative.  This measure 
and similar activities were encompassed in the ERP action related to 
protecting, restoring, and managing diverse habitat types representative 
of the Bay-Delta and its watershed, (which includes the Sacramento 
River and its tributaries).  This measure was further developed during 
the comprehensive plans phase and was included within the plan 
component “restoring riparian, floodplain, and side channel habitat in 
the upper Sacramento River,” which was incorporated into CP4, CP4A, 
and CP5.  This component is discussed further in Chapter 2 of the EIS in 
Section 2.3, “Action Alternatives.” 
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33.3.6 Master Comment Response for Alternative Selection 

ALTS-1 – Alternative Selection 
Comments were received during the public comment period included 
concerns about the alternative selection (e.g., identification of the 
preferred alternative and Clean Water Act Section 404 compliance).  In 
addition to the discussion below, please see Master Comment Responses 
ALTD-1, “Alternative Development – Water Supply Reliability,” and 
ALTD-2, “Alternative Development – Anadromous Fish Survival,” 
related to measures considered during the plan formulation process to 
address water supply reliability and anadromous fish survival.  Also, 
please see Master Comment Response P&N-1 “Purpose and Need and 
Objectives” related to the development of the SLWRI purpose and need 
and objectives and ALTR-1, “Range of Alternatives,” which describes 
NEPA requirements for alternatives development, the relationship of 
SLWRI to CALFED, and development of the SLWRI alternatives. 

Alternative Selection   Chapter 32, “Final EIS,” describes the rationale 
for the selection of the preferred alternative, which is CP4A.  The 
preferred alternative is the alternative which the agency believes would 
fulfill its statutory mission and responsibilities, giving consideration to 
economic, environmental, technical and other factors. 

As described in Chapter 32, “Final EIS,” the environmentally preferable 
alternative will be identified in the ROD.  The Environmentally 
Preferable Alternative, as explained by the CEQ’s “Forty Questions” as 
“the alternative that will promote the national environmental policy as 
expressed in NEPA's Section 101(42 USC § 4331). Generally, this 
means the alternative that causes the least damage to the biological and 
physical environment; it also means the alternative which best protects, 
preserves, and enhances historic, cultural, and natural resources.”  The 
concept of the agency's preferred alternative is different from the 
environmentally preferable alternative, although in some cases one 
alternative may be both the preferred alternative and the 
environmentally preferable alternative. 

As described in Chapter 32, “Final EIS,” Reclamation will seek an 
Individual Permit according to the requirements of 33 CFR 325.1, 
including a Section 404(b)(1) alternatives analysis and mitigation plan 
after the issuance of the ROD.  To comply with CFR Part 230 Section 
404(b)(1) guidelines, the USACE can only issue a permit for the Least 
Environmentally Damaging Practicable Alternative (LEDPA).  Pursuant 
to NEPA, the USACE is a Cooperating Agency for this EIS. 
Reclamation has coordinated with USACE during development of the 
EIS. 
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33.3.7 Master Comment Responses for Air Quality and Climate 
Change 

AQ-1 – Offsetting Greenhouse Gas Emissions with Increased 
Hydropower 
Every action alternative would generally increase the volume of water 
stored in Shasta Lake and therefore the amount of electricity that can be 
produced by the hydropower facility at Shasta Dam. The analysis of 
greenhouse gas (GHG) emissions under Impact AQ-6 in Chapter 5, “Air 
Quality and Climate,” assumed that the increase in hydropower 
production would reduce the need for fossil fuel-based generation and 
associated GHG emissions. Some commenters questioned this 
assumption or requested additional clarification. Some commenters also 
suggested that it would be equally reasonable to assume that some of the 
electricity would be produced by renewable sources such as solar and 
wind.  However, the assumption used in the GHG analysis is reasonable 
given the superior cost-effectiveness of generating base load electricity 
with natural gas or other fossil fuels, as well as the regulatory context 
related to the California Global Warming Solutions Act of 2006 
(Assembly Bill 32) and particularly California’s Renewable Electricity 
Standard (RES). First, most of the baseload of electricity generation 
serving California comes from fossil fuel plants, nuclear plants, or 
hydroelectric power facilities because these are the most economical 
methods of producing electricity in the open market and because these 
forms of power generation, unlike solar and wind, can operate 
consistently and predictably on a long-term basis (i.e., 24 hours per day, 
365 days a year). Second, RES essentially requires that 33 percent of the 
state’s electricity come from eligible sources of renewable power by 
2020 but the hydropower produced at Shasta Dam does not meet all the 
eligibility requirements necessary to qualify as renewable in the 
regulatory context of RES—most notably because its capacity exceeds 
30 MW (CEC 2013: p. 27). Thus, because hydropower generated by the 
project is not eligible for Renewables Portfolio Standard (RPS) it cannot 
be argued that this power would replace power from generation sources 
that are RPS-eligible (e.g., solar, wind, geothermal). For these reasons, it 
is reasonable to assume that an increase in hydropower production at 
Shasta Dam would replace fossil fuel-generated power and therefore 
result in a GHG benefit. 

AQ-2 – Loss of Carbon Sequestration and Carbon Sequestration 
Potential 
The commenter criticizes the GHG analysis for not accounting for the 
fact that future carbon sequestration will not be generated by the 
vegetation that would be removed in the areas that would be inundated 
by water. The commenter is correct that the analysis does not 
differentiate between the loss of sequestered carbon during removal of 
vegetation and the loss of future sequestration potential from trees and 
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vegetation being removed before they could reach their maximum 
carbon storage potential (i.e., trees removed before reaching maturity). 
Instead of dividing the estimate of lost carbon sequestration into the two 
parts—the loss that would occur at the time the vegetation is removed 
and the loss if future potential sequestration—the analysis provides a 
conservative estimate of the loss of sequestered carbon with a simple 
calculation. The analysis assumed that the rate of carbon sequestration 
would be approximately 426 metric tons of carbon dioxide equivalent 
emissions (MT CO2e) per acre of vegetation removal for all the action 
alternatives. For instance, it was estimated that the loss of sequestered 
carbon from removal of vegetation from 370 acres under 
Comprehensive Plan 1 (CP-1) would amount to a total 157,778 MT 
CO2e and this value amortized over the 50-year life of the project would 
be 3,156 MT CO2e/year. 

As stated in Chapter 5, “Air Quality and Climate,” Section 5.3.4, “Direct 
and Indirect Effects,” (Page 5-43) of the DEIS, the calculation of 
sequestered carbon loss is conservative because it assumes that all of the 
inundated area is forested with stands of species that sequester relatively 
high quantities of carbon. Another reason the calculations used in the 
analysis are conservative is because they did not account for fact that 
much of the removed timber would continue to sequester carbon in the 
form of various wood products. Other analyses of carbon sequestration 
loss from timber removal projects in California estimate that 68 to 70 
percent of merchantable wood volume would be converted to forest 
products (James, Krumland, and Eckert 2007; p. 29.). 

The rate of carbon sequestration loss of 426 MT CO2e/acre used in the 
analysis is also considered to be conservative when compared to the 
sequestration rates recommended in Air Resources Board’s (ARB) 
Compliance Offset Protocol for USFS Projects (ARB 2013). In its 
protocol, ARB estimates that the Common Practice sequestration rates 
for forests in the Southern Cascades range from 49 to 128 MT 
CO2e/acre. The rates are 70 to 88 percent lower than the rate used in the 
DEIS. 

AQ-3 – Potential for Greenhouse Gas Emissions Generated by the 
Decomposition of Soil and Vegetative Material in the Expanded 
Reservoir 
Vegetation management activities, including the clearing of trees and 
other vegetation from select areas around the reservoir, would be 
completed before inundation of new areas created by enlarging the 
reservoir, as explained in Chapter 2, “Alternatives,” Section 2.3.8, 
“Comprehensive Plan Construction Activities,” (page 2-64) of the DEIS. 

Increased GHG emissions from decomposition of remaining vegetation 
in areas with partial or no clearing are discussed in DEIS Chapter 5, “Air 
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Quality and Climate.” In summary, the loss of vegetation presently in 
the area that would be inundated would likely result in a loss of CO2 
absorption by that vegetation, as well as increased emissions of 
decomposing material present in the lake as a result of increased 
volume. There may be some offset to this effect with increased surface 
area of Shasta Lake for absorption. These effects are speculative and 
infeasible to quantify at this time. 

In its Climate Action Plan, DWR provides a useful and insightful 
summary of the current state of the science on whether water storage 
reservoirs in California, such as Shasta Lake, result in increased GHG 
emissions associated due to the decomposition or organic material 
(DWR 2012): 

Several research studies have indicated that the surfaces 
of some reservoirs may be emitting or absorbing GHGs 
at material rates as a result of diffusion of CO2 and CH4 
from the water into the atmosphere or from the 
atmosphere into the water. In addition, as stored water 
passes through hydroelectric turbines GHGs that had 
been dissolved in the water come out of solution and are 
released to the atmosphere. These types of emissions 
could represent sources or sinks of emissions from 
DWR’s facilities; however, there are several factors that 
are not yet fully understood and that make it difficult to 
adequately quantify emissions rates from DWR’s 
storage facilities. 

These factors have been identified in both the absorption 
and emission of GHGs from reservoirs and other 
aquatic systems. In general, organic inputs, soil type 
and vegetation inundated, water quality parameters 
(dissolved oxygen, CO2, and CH4, temperature, pH), 
and duration of inundation have all been found to affect 
the GHG absorption and emissions characteristics of 
aquatic systems. 

In addition to these factors, natural aquatic systems 
have been shown to be the primary pathway in the 
global carbon cycle for transmitting carbon sequestered 
at the watershed level back to the atmosphere, into 
sediment deposition, or as dissolved carbon to the 
oceans (Cole et al., 2007). Thus, even if emissions from 
the surface and tailraces of reservoirs could be 
accurately quantified, it would not be clear if the 
emission of GHGs by the reservoir was changing the 
actual flux of emissions or if the reservoir was only 
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changing the temporal or spatial absorption and release 
of those emissions. Because rivers are significant GHG 
emissions pathways, it would be necessary to compare 
pre-reservoir watershed emissions with post-reservoir 
watershed emissions to determine the effect of the 
reservoir. 

Without extensive research and monitoring of DWR’s 
facilities, DWR can rely only on existing data on similar 
facilities to estimate the impact of its facilities. Fifty-
nine hydropower reservoirs, natural lakes, and rivers in 
the western and southwestern U.S. have been sampled to 
date (Soumis et al., 2004). This sampling shows that 
some reservoirs in California, Oregon, and Washington 
are GHG sinks while others have gross emissions equal 
to or less than natural lakes and rivers of the region 
(Tremblay et al., 2005). These studies suggest that net 
GHG emissions from [State Water Project] reservoirs 
are not substantial and are likely no higher than pre-
development conditions. 

Reclamation believes that the state of the science on this question for its 
reservoirs in California, including Shasta Lake, is identical to the above 
findings by DWR. 

Furthermore, on the international level, questions about the consistency 
of measurement and estimation techniques used to evaluate GHG 
emissions from reservoirs have culminated in a joint publication of the 
United Nations Educational, Scientific and Cultural Organization 
(UNESCO) and the International Hydropower Association (IAH) titled 
GHG Measurement Guidelines for Freshwater Reservoirs (UNESCO 
and IAH 2010). The primary objective of the Guidelines is to promote 
scientifically rigorous field measurement campaigns, and the evaluation 
of the net change in GHG emissions, from a representative set of 
freshwater reservoirs across the world. Potential important GHG 
pathways for CO2 and CH4 addressed by the Guidelines include 
ebullition (bubbling), diffusive fluxes from the reservoir surface, 
diffusion through plant stems, degassing just downstream from reservoir 
outlets, and increased diffusive fluxes along the river course 
downstream. Also of potential importance is the degree to which algae 
and vascular aquatic plants in reservoirs serve as a carbon sink and 
whether nitrification and denitrification processes in reservoirs result in 
a measurable nitrous oxide pathway. The Guidelines address the fact 
that there is little scientific consensus about the degree to which 
freshwater reservoirs contribute GHGs to the atmosphere. The 
Guidelines focuses on methodologies used to collect data in the field to 
better understand these pathways, including requirements regarding 
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sample size, measurement precision, spatial resolution (both horizontally 
and vertically), timing/seasonality, selection of sites for reference 
measurements, demarcation of a reservoir’s drawdown zone, water 
quality parameters, requirements of gas analyzers and gas measurement 
technologies, standardization of units, and quality assurance and quality 
control procedures. 

UNESCO/IHA will review all field data collection techniques to 
recognize compliance with the Guidelines. Data collected using the 
Guidelines will be used to develop predictive modeling tools for 
assessing the GHG status of unmonitored reservoirs and to develop 
general guidance for mitigating GHG emissions for sites that generate a 
high increase in net GHG emissions. Thus, such predictive modeling 
tools—that could potentially be used to support a NEPA or California 
Environmental Quality Act analysis—are not fully developed and 
therefore are not available at this time. 

In light of all of these considerations, the DEIS does not attempt to 
quantify the net change in GHG emissions from the expansion of Shasta 
Lake or from the tailraces of its hydroelectric facilities. Thus, GHG 
emissions that were quantified in the DEIS do not include emissions 
from the expansion of the Shasta Lake or its hydroelectric facilities and 
impacts associated with GHG generation and Climate Change were 
found to be less than significant, as described in Chapter 5, “Air Quality 
and Climate.”  The comprehensive literature reviews conducted by both 
DWR and UNESCO/IHA suggest that attempting a quantitative analysis 
of these potential emission sources at this time would involve a high 
degree of speculation and uncertainty. That said, a change in emissions 
could occur in relation to this topic area due to implementation of the 
proposed action and alternatives. However, the reservoir is currently 
flooded and only a small portion of additional land would be inundated 
with project implementation. In addition, much of that land is currently 
highly disturbed upland habitat.  This habitat does include vegetation 
that could decompose to result in additional GHG emissions, but it is 
important to note this vegetation is considered low density in its current 
state. Therefore, given the small area and the low density of vegetation, 
the potential increase in GHG emissions, though uncertain, is likely to 
be slight. 

AQ-4 – Greenhouse Gas Emissions Associated with Cement 
Production 
Comments were received relating to potential emissions associated with 
cement and concrete used to raise Shasta Dam. For this analysis, 
Reclamation has chosen to estimate and consider direct and indirect 
GHG emissions associated with the various action alternatives, and not 
attempt to quantify emissions associated with the manufacture of 
cement. Direct emissions are caused by the action itself, such as 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.3-52 Final – December 2014 

emissions associated with the construction of a building whereas indirect 
emissions are also caused by an action but are removed from the action 
in either time or space, such as tailpipe emissions from construction 
worker vehicles. There are multiple reasons the analysis did not attempt 
to quantify emissions associated with the cement and concrete used in 
project construction, as described below. 

First, the analysis did not attempt to perform a lifecycle analysis for the 
GHG emissions of each Comprehensive Plan. Emissions associated with 
the manufacturing of building materials are sometimes referred to as 
“embodied emissions” rather than direct or indirect emissions. 
Embodied emissions are included in life cycle assessments that attempt 
to account for many levels emissions-generating activities associated 
with an action or product. The challenge of presenting a lifecycle 
analysis is that there is much dissimilarity in determining the 
“boundary” or limits of that analysis. For instance, in a lifecycle 
assessment of concrete, the emissions used to operate equipment at a 
cement quarry would likely be included but the emissions associated 
with workers commuting to the quarry or the “upstream” emissions 
associated with any purchased solid fuels that are used for 
pyroprocessing may not be included. The broader the boundary of the 
life cycle analysis, the more speculation and uncertainty are introduced. 

Draft NEPA guidance from the CEQ speaks to this reality as follows 
(CEQ 2010: 4 to 5): 

Inherent in NEPA and the CEQ implementing 
regulations is a "’rule of reason,’ which ensures that 
agencies determine whether and to what extent to 
prepare an EIS based on the usefulness of any new 
potential information to the decision-making process.” 
DOT v. Public Citizen, 541 U.S. 752, 767 (2004). Where 
a proposed action is evaluated in either an EA or an 
EIS, the agency may look to reporting thresholds in the 
technical documents cited above as a point of reference 
for determining the extent of direct GHG emissions 
analysis that is appropriate to the proposed agency 
decision. As proposed in draft guidance above, for 
Federal actions that require an EA or EIS the direct and 
indirect GHG emissions from the action should be 
considered in scoping and, to the extent that scoping 
indicates that GHG emissions warrant consideration by 
the decision maker, quantified and disclosed in the 
environmental document. 40 CFR 1508.25. In assessing 
direct emissions, an agency should look at the 
consequences of actions over which it has control or 
authority. 
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No government agency explicitly recommends conducting lifecycle 
analyses or suggests the quantification of embodied emissions in NEPA 
or CEQA analyses. 

Another reason the analysis did not attempt to quantify embodied GHG 
emissions associated with the use of cement is that the cement industry 
is subject to California’s Cap-and-Trade Program. The Cap-and-Trade 
Program covers major sources of GHG emissions in the State such as 
refineries, power plants, industrial facilities—including cement plants—
and transportation fuels. The Cap-and-Trade Program includes an 
enforceable emissions cap that will decline over time. The state distributes 
allowances, which are tradable permits, equal to the emissions allowed 
under the cap. Sources under the cap, including cement plants, will need 
to surrender allowances and offsets equal to their emissions at the end of 
each compliance period (ARB 2012: pp. 13).  Because emissions 
associated with cement production are already being addressed and 
controlled by the Cap-and-Trade Program, the analysis in the DEIS 
focused on the level of emissions associated with off-road equipment 
use and on-road vehicle use (i.e., haul truck trips, worker commute 
trips). 

The approach used in the GHG analysis follows guidance that has been 
developed by various state agencies for CEQA documents because 
guidance of similar detail has not been developed by EPA, the CEQ, 
Reclamation, or other federal agencies. 

33.3.8 Master Comment Responses for Costs vs. Benefits 

COST/BEN-1 – Intent of EIS and Process to Determine Federal 
Interest 
Several comments raised concerns over the estimated benefits and costs 
of the action alternatives. Some comments reflected concerns that the 
costs of the alternatives outweighed the potential benefits. 

DEIS Chapter 1, “Introduction,” Section 1.5, describes the “Intended 
Use of EIS.”  The purpose of an EIS is not to recommend approval or 
rejection of a project, but to describe the beneficial and adverse effects 
on the human environment of a proposed action and a reasonable range 
of alternatives.  The SLWRI DEIS provides a full and fair discussion of 
significant environmental impacts (40 CFR 1502.1) through the 
evaluation of reasonable range of alternatives which could feasibly 
achieve the purpose and need to aid the public and decision makers and 
permitting agencies in the decision-making process.  For further 
information related to NEPA compliance, please see Master Comment 
Response NEPA-1, “Sufficiency of EIS.” 
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Consistent with 40 CFR 1502.23, a monetary cost-benefit analysis was 
not included in the DEIS or Final EIS.  As stated in 40 CFR 1502.23: 

…the weighing of the merits and drawbacks of the 
various alternatives need not be displayed in a monetary 
cost-benefit analysis and should not be when there are 
important qualitative considerations.  In any event, an 
environmental impact statement should at least indicate 
those considerations, including factors not related to 
environmental quality, which are likely to be relevant 
and important to a decision. 

Consistent with this guidance, although a monetary cost-benefit analysis 
was not included in the EIS because it is not required under NEPA, costs 
and non-monetized benefits for action alternatives were included in the 
DEIS and this Final EIS to provide additional basis and context for 
weighing the merits and drawbacks of alternatives.  Estimated costs and 
potential non-monetary benefits of SLWRI action alternatives are 
presented in the EIS Engineering Appendix, Attachment 1, “Cost 
Estimates for Comprehensive Plans,” and EIS Chapter 2, “Alternatives,” 
Section 2.3, "Action Alternatives."  The DEIS provides a full and fair 
discussion of beneficial and adverse environmental effects of action 
alternatives. 

Consistent with P&G, a monetary cost-benefit analysis was performed 
and is presented in the Final Feasibility Report.  So while the neither the 
DEIS or Final EIS includes monetary cost-benefit analyses, which is not 
required by NEPA, such an analysis was performed consistent with 
federal guidelines and is included in the Final Feasibility Report. 

The Final Feasibility Report, together with this Final EIS, and 
supporting documents will be submitted by the Secretary of the Interior 
to Congress.  Congress may take one or more of the following actions: 
(1) approve of the recommendations of the Secretary of the Interior, with 
or without further modifications; (2) approve the No-Action Alternative; 
(3) delay decisions and request additional information from the 
Secretary of the Interior; (4) authorize construction of the approved 
action via appropriate legislation, and, (5) appropriate funds via separate 
legislation. 

COST/BEN-2 – Comments Related to the SLWRI Feasibility Report 
Several comments were received that appear to be directly related to the 
SLWRI Draft Feasibility Report and related evaluations, which is not 
within the scope of the DEIS.  Accordingly, these comments are not the 
subject of the public review process at this time, and a response to these 
comments is not required under NEPA because the comment does not 
raise a significant issue with the NEPA document (NEPA Regulations 
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40 CFR Part 1503.4(b)).  Examples of these comments include 
comments related to feasibility evaluations presented in the Draft 
Feasibility Report. 

The SWLRI Draft Feasibility Report had a separate public review and 
comment process.  Reclamation released the Draft Feasibility Report 
and Preliminary DEIS to the public in February 2012 to share 
information generated since the completion of the SLWRI Plan 
Formulation Report in December 2007 and to provide additional 
opportunity for public and stakeholder input.  This February 2012 
release was followed by an October 2012 Reclamation news release 
requesting additional public comment on the Draft Feasibility Report 
for input on potential cost, benefits and impacts of enlarging Shasta 
Dam and Reservoir.  Public comments on the Draft Feasibility Report 
were accepted through December 28, 2012.  Comments received on the 
Draft Feasibility Report were considered in development of 
documentation and evaluations in the DEIS, this Final EIS, and the 
Final Feasibility Report. 

The SLWRI Final Feasibility Report and related Economic Valuation 
Appendix and Cost Allocation Appendix were released concurrently 
with this Final EIS.  Since the release of the Draft Feasibility Report in 
2012, SLWRI action alternatives and related evaluations were further 
refined based several factors, including updates to CVP and SWP 
operational assumptions and stakeholder input.  This is described in the 
DEIS and Final EIS in Chapter 2, “Alternatives,” Section 2.1.6, 
“Development and Refinement of Comprehensive Plans,” and Chapter 
3, “Considerations for Describing Affected Environment and 
Environmental Consequences,” Section 3.2.3, “Methods and 
Assumptions.” As described in the DEIS and Final EIS, water operations 
modeling and related evaluations were updated to reflect the following: 

• 2008 Long-Term Operation BA 

• USFWS 2008 Formal Endangered Species Act Consultation on 
the Proposed Coordinated Operations of the CVP and SWP 
(2008 USFWS BO) 

• 2009 NMFS BO 

• Additional changes in CVP and SWP facilities and operations, 
such as implementation of the San Joaquin River Restoration 
Program 

• Additional changes in non-CVP/SWP facilities and operations, 
such as the addition of the Freeport Regional Water Project 
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The alternatives evaluated and CVP and SWP operational assumptions 
in the Final EIS are the same as those in the Final Feasibility Report and 
related appendices.  Accordingly, operational assumptions in the Final 
Feasibility Report reflect the 2008 Long-Term Operation BA, 2008 
USFWS BO, and 2009 NMFS BO. 

Comments provided during the DEIS public comment period related to 
the Draft Feasibility Report will be considered in the development of 
evaluations and documentation for the Final Feasibility Report.  The 
Final Feasibility Report, together with this Final EIS, and supporting 
documents will be submitted by the Secretary of the Interior to Congress 
for potential construction authorization and related appropriations. 

COST/BEN-3 – Increased Water Supply Reliability under Action 
Alternatives 
Several comments stated that SLWRI action alternatives will not 
increase water supply reliability or decrease unmet contract amounts. 

Estimated potential increases in water supply reliability under SLWRI 
action alternatives are described in in the DEIS in Chapter 2, 
“Alternatives,” Section 2.3, "Action Alternatives," and summarized in 
Section 2.5, "Summary of Potential Benefits of Action Alternatives."  
As described in the DEIS, SLWRI action alternatives would increase 
water supply reliability by increasing water supplies for CVP and SWP 
irrigation and M&I deliveries.  Estimated increases in water supply 
deliveries under SLWRI action alternatives reduce the previously unmet 
CVP contract and SWP Table A amounts. Estimated increases in dry 
and critical year water supplies for irrigation and M&I deliveries under 
SLWRI action alternatives range from about 47,300 acre-feet (for CP1) 
to about 113,500 acre-feet (for CP5).  Estimated increases in average 
annual deliveries under SLWRI action alternatives range from about 
31,000 acre-feet (for CP1) to about 75,900 acre-feet (for CP5). 

Water supply reliability benefits of each action alternative were 
estimated using standard methodologies that are consistent with the 
current regulatory framework, using CalSim-II, which is the best 
available tool for evaluating system-wide water operations throughout 
the Central Valley.  CalSim-II is the standard operations model used for 
CVP/SWP systems analysis, including in EISs prepared by Reclamation.  
For information related to the CalSim-II model and related assumptions 
used for evaluations in the EIS, please see EIS Chapter 6, “Hydrology, 
Hydraulics, and Water Management,” Section 6.3.1, “Methods and 
Assumptions,” and the Modeling Appendix, Chapter 2, “CalSim-II.”  No 
other comparable tools have been suggested by commenters. 
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COST/BEN-4 – Non-monetary Benefits of Action Alternatives 
Several comments sought clarification on the potential benefits of the 
action alternatives. 

Potential non-monetary benefits of SLWRI action alternatives, are 
described in the DEIS in Chapter 2, “Alternatives,” Section 2.3, "Action 
Alternatives."  Under SLWRI action alternatives, the additional storage 
in Shasta Reservoir would allow an increase in water supply reliability 
and expansion of the cold-water pool for downstream anadromous 
fisheries. Enlarging Shasta Reservoir would increase the depth and 
volume of the cold-water pool, increasing the ability of Reclamation to 
release cold water from Shasta Dam and regulate seasonal water 
temperatures for fish in the upper Sacramento River.  This could 
improve water temperature and flow conditions, increasing anadromous 
fish survival in the upper Sacramento River. SLWRI action alternatives 
would also increase water supply reliability for agricultural, M&I, and 
environmental purposes and help reduce future water shortages, 
primarily during drought periods (see Master Comment Response 
COST/BEN-3, “Increased Water Supply Reliability under Action 
Alternatives”). 

Other potential benefits of SLWRI action alternatives that contribute to 
meeting project objectives include the following: 

• Increased capacity in Shasta Reservoir for capture of high flood 
flows 

• Increased hydropower generation 

• Conservation, restoration, and enhancement of ecosystem 
resources in the Sacramento River 

• Improved Delta water quality and Delta emergency response 
capability 

• Increased recreation opportunities at Shasta Lake 

Quantified estimates of non-monetized benefits under SLWRI action 
alternatives were based on modeling efforts that are described in several 
parts of the DEIS. Increased water supply reliability was estimated using 
CalSim-II, which is described in EIS Chapter 6, “Hydrology, 
Hydraulics, and Water Management,” Section 6.3.1, “Methods and 
Assumptions,” and the Modeling Appendix, Chapter 2, “CalSim-II.”  
Increased anadromous fish survival was estimated using SALMOD, 
Version 3.8 (based on inputs from CalSim-II and water temperature 
modeling), which is described in EIS Chapter 11, “Fisheries and Aquatic 
Resources,” Section 11.3.1, “Methods and Assumptions,” and the 
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Modeling Appendix, Chapter 5, “Anadromous Fish Production 
Simulation (SALMOD).”  Increased hydropower generation was 
estimated using the LongTermGen, Version 1.18, and SWP Power, BST 
April 2010 Version, modeling tools for the CVP and SWP, respectively, 
which are described in Chapter 23, “Power and Energy,” Section 23.3.1, 
“Methods and Assumptions, and Modeling,” and Modeling Appendix 
Chapter 8, “Hydropower Modeling.” The methodology used to estimate 
increased recreation user days is described in the Modeling Appendix 
Chapter 10, “Recreational Visitation.” 

COST/BEN-5 – Potential Project Financing 
Several comments were related to CVP financing topics and/or the 
SLWRI Draft Feasibility Report potential funding analyses, which are 
outside the scope of the EIS, and therefore does not require a response 
under NEPA (40 CFR 1503.4(b)). Some of these comments directly 
referred to the Draft Feasibility Report and the corresponding Draft 
Economic Valuation Appendix (which were released to the public in 
February 2012), not the 2013 DEIS.  Other comments were directed 
toward the DEIS, but were on financial topics outside the scope of the 
SLWRI or on topics related to the Feasibility Report, that were not 
included in the DEIS because they were not required under NEPA.  
These financial topics include historical CVP repayment policies, 
potential water beneficiaries’ payment capacities, and SLWRI 
preliminary cost allocation.  As described in Master Comment Response 
COST/BEN-2, “Comments Related to the SLWRI Feasibility Report,” 
evaluations in the SLWRI Final Feasibility Report, including 
preliminary cost allocation and potential water beneficiaries’ payment 
capacities, will be updated based on alternatives refinements and 
updated operational assumptions included in the DEIS.  Comments 
provided on the Draft Feasibility Report and related evaluations were 
considered in the development of evaluations and documentation for the 
Final Feasibility Report. 

33.3.9 Master Comment Responses for Engineering and Design 

ENG-2 – Borrow Materials 
During the public comment period, comments were received regarding 
the potential sources of borrow material that would be used for 
construction during the raising of Shasta Dam. 

As described in the DEIS Engineering Summary Appendix, Chapter 3, 
“Design Considerations for Dam and Appurtenances of Dam 
Enlargements,” multiple borrow sources are available to meet project 
needs.  Material availability would vary with market demand and 
production restrictions, but it is expected that sufficient materials will be 
available when needed for construction. Table 3-17 in the DEIS 
Engineering Summary Appendix lists the quantities and type of borrow 
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material that would be most restrictive for the dam raise and facility 
relocations (e.g., materials required for dike construction). Borrow 
sources could include: (1) commercial sources, and (2) borrow areas 
developed on Federal lands. Borrow areas on Federal lands could 
include areas of the dike construction sites, areas located below the 
reservoir’s inundation zone, and other Federal lands within the reservoir 
area. The volume of material includes the amounts that may be supplied 
by commercial sites. Any commercial source would need to meet all 
applicable local, state, and federal regulatory requirements. In the DEIS 
Appendices Engineering Summary, Appendix Plate 25 shows potential 
locations for both private/commercial sources and sources located on 
federal lands. The Final EIS includes clarification about the potential use 
of Federal lands in the reservoir area. 

The proposed Moody Flats Quarry is not on Federal lands and is still in 
the preliminary phases of environmental documentation (EIR is under 
development), and accordingly, it was not identified as a borrow source 
for the project. However, in response to public comment and 
information recently made available by the project proponents, the 
Moody Flats Quarry is included in the cumulative effects analysis and is 
described in Final EIS Chapter 3, “Considerations for Describing 
Affected Environment and Environmental Consequences,” Section 
3.2.9, “Cumulative Effects,” Further, Moody Flats Quarry is included in 
the cumulative effects analysis within related resources chapters of the 
Final EIS (Chapters 4 through 25), as appropriate. 

33.3.10 Master Comment Responses for General 

GEN-1 – Comment Included as Part of the Record 
Many comment authors expressed personal opinions, histories or 
experiences which are not appropriately addressed as part of the NEPA 
process. A response to this type of comment is not required under NEPA 
because the comment does not raise a significant environmental issue 
(40 CFR 1503.4).  This comment will be included as part of the record 
and made available to decision makers before a final decision on the 
proposed action. 

GEN-2 – Unsubstantiated Information 
The information provided by the comment author in the comment is not 
known to Reclamation and could not be found through library database 
queries, internet research and research in the Reclamation data archives. 
The EIS did rely on the best available science to support the NEPA 
analysis and absent any additional information to substantiate this 
comment, no further response is required. 
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GEN-4 – Best Available Information 
NEPA requires that agencies ensure the professional integrity, including 
scientific integrity, of the discussions and analyses in environmental 
impact statements; identify any methodologies used and make explicit 
reference by footnote to the scientific and other sources that were relied 
upon for conclusions in the statement. An agency may place discussion 
of methodology in an appendix (40 CFR 1502.24). 

Reclamation, through the scoping process and discussions with agencies 
and stakeholders, has performed information gathering and focused 
studies to document resource conditions and evaluate the potential 
impacts of the range of alternatives developed through the SLWRI 
feasibility study. The tools used to evaluate impacts of the alternatives 
were selected based upon Reclamations standard practices, procedures, 
directives, and policies, and input from agencies and subject matter 
experts. DEIS Chapter 29, “List of Preparers,” lists the people and 
disciplines involved in the preparation of the DEIS including engineers, 
geologists, biologists, cultural resources specialists, architects, and 
economists. 

Methodologies used in the analysis of the effects of the alternatives are 
documented in each resource chapter of the EIS (Chapters 4 through 25) 
under the subsection “Methods and Assumptions.” Additional details of 
the methods used to evaluate the alternatives are located in the various 
Appendices to the EIS, where there are full descriptions of the methods, 
their derivation, uncertainties, and how they are used to support the 
analyses within the EIS.  Primary models/tools used in the evaluation of 
SLWRI alternatives are shown in Table 33.3-2. All methods used were 
the best available for the analyses to be performed. 

Table 33.3-2. Primary Models Used in the Analysis of the Effects of Action Alternatives 

Analysis Area Model Primary Description in 
EIS Appendix  

Water Supply –  
CVP/SWP Operations CalSim-II 

Chapter 6, “Hydrology, 
Hydraulics, and Water 
Management”  

Modeling Appendix 
Chapter 2, “CalSim-II” 

Water Quality – Delta 
Water Quality 

Delta Simulation 
Model 2 (DSM2) 

Chapter 6, “Hydrology, 
Hydraulics, and Water 
Management” & Chapter 7, 
“Water Quality” 

Modeling Appendix 
Chapter 7, “Delta 
Hydrodynamic Model” 

Water Quality – River 
and Reservoir 
Temperature  

Sacramento River 
Water Quality Model 
(SRWQM) 

Chapter 7, “Water Quality” 

Modeling Appendix 
Chapter 4, 
“Sacramento River 
Water Quality Model” 

Fisheries – Anadromous 
Fish Production 

Anadromous Fish 
Production 
Simulation 
(SALMOD) 

Chapter 11, “Fisheries and 
Aquatic Resources” 

Modeling Appendix 
Chapter 5, 
“Anadromous Fish 
Production Simulation” 
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Table 33.3-2. Primary Models Used in the Analysis of the Effects of Action Alternatives 
(contd.) 

Analysis Area Model Primary Description in 
EIS Appendix  

Power – Hydropower 
Generation and 
Consumption (CVP) 

LongTermGen 
(LTGen) 

Chapter 23, “Power and 
Energy” 

Modeling Appendix 
Chapter 8, 
“Hydropower Modeling” 

Power – Hydropower 
Generation and 
Consumption (SWP) 

State Water Project 
Power (SWPPower) 

Chapter 23, “Power and 
Energy” 

Modeling Appendix 
Chapter 8, 
“Hydropower Modeling” 

Economics – Regional 
Agricultural Production 
and Economic 
Optimization 

Statewide 
Agricultural 
Production Model 
(SWAP) 

Chapter 16, 
“Socioeconomics, 
Population, and Housing” 

Modeling Appendix 
Chapter 6, “Statewide 
Agricultural Production 
Model” 

Economics – Regional 
Economics 

IMpact analysis for 
PLANning model 
(IMPLAN) 

Chapter 16, 
“Socioeconomics, 
Population, and Housing” 

Modeling Appendix 
Chapter 9, “Regional 
Economic Impact 
Modeling” 

Geology –  
Geomorphology 

Shoreline Erosion 
Conceptual Model 

Chapter 4, “Geology, 
Geomorphology, Minerals, 
and Soils” 

Geologic Technical 
Report Attachment 1, 
“Shoreline Erosion 
Technical 
Memorandum” 

Air Quality – Emissions 
California Emissions 
Estimator Model 
(CalEEMod) 

Chapter 5, “Air Quality and 
Climate” 

Air Quality Technical 
Report Attachment 1, 
“Air Quality and 
Greenhouse Gas 
Modeling Results” 

Air Quality – Emissions 
Motor Vehicle 
Emission Factor 
Model (EMFAC) 

Chapter 5, “Air Quality and 
Climate” 

Air Quality Technical 
Report Attachment 1, 
“Air Quality and 
Greenhouse Gas 
Modeling Results” 

Air Quality – Emissions OFFROAD  Chapter 5, “Air Quality and 
Climate” 

Air Quality Technical 
Report Attachment 1, 
“Air Quality and 
Greenhouse Gas 
Modeling Results” 

Air Quality – Emissions 

Sacramento 
Metropolitan Air 
Quality Management 
District’s (SMAQMD) 
Road Construction 
Emissions Model 

Chapter 5, “Air Quality and 
Climate” 

Air Quality Technical 
Report Attachment 1, 
“Air Quality and 
Greenhouse Gas 
Modeling Results” 

Watershed Erosion 
Watershed Erosion 
Prediction Project 
(WEPP) 

Chapter 7, “Water Quality” - 
 

Key: 
CVP = Central Valley Project 
SWP = State Water Project 

Quality Control/Peer Reviews for SLWRI EIS   Quality control 
reviews were conducted for this Final EIS to verify that documentation 
and related evaluations meet Reclamation’s quality requirements and 
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comply with applicable laws, regulations, and sound technical practices 
of the disciplines involved.  These reviews included independent peer 
reviews by Reclamation, Cooperating Agency, and other State and 
Federal agency technical/resource area experts; targeted Reclamation 
reviews; and routine quality reviews during development of technical 
evaluations and documentation. 

Reclamation technical/resource area experts conducted independent peer 
reviews of documentation and related evaluations throughout the 
development of the EIS, including the DEIS and Final EIS.  Similar peer 
reviews were also conducted for appropriate resource areas by members 
of Cooperating Agencies and other State and Federal agencies. During 
these reviews, documentation and related evaluations were reviewed for: 

• Compliance with established laws, policies, regulations, and 
other appropriate guidance 

• Adequacy of the scope of the document 

• Appropriateness of all planning, engineering, design, and 
environmental assumptions and methods 

• Appropriateness of data used, including level of detail 

• Appropriateness of alternatives evaluated 

• Accuracy 

• Comprehensiveness 

• Reasonableness of results 

Reclamation has also conducted targeted reviews of evaluations and 
documentation in the EIS, including: 

• A Design, Engineering, and Construction (DEC) Review of 
designs and cost estimates for SLWRI action alternatives and a 
follow-up DEC Special Assessment to verify completion of 
DEC Review recommendations. 

• A Policy Compliance Review of the Final EIS and Final 
Feasibility Report to ensure that all applicable policy 
requirements and directives have been addressed. 

In addition, reviews were performed routinely during development of 
EIS technical evaluations and documentation. Routine technical analysis 
reviews were conducted by subject matter experts and included (1) 
review of tool selection, (2) review of tool assumptions and inputs, (3) 
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review of tool outputs, and (4) review of modeling results and 
interpretation.  Routine documentation reviews included independent 
review by subject matter experts to confirm agreement with scope, 
appropriateness of assumptions and methodology, accuracy of data and 
findings, interpretation of findings, and that conclusions were supported 
by information presented. 

GEN-5 – Some People Support Dam Raise and Others Oppose 
Dam Raise 
Reclamation acknowledges that there are many people who support 
raising the dam and there are many who maintain that the dam should 
remain unchanged. There are a range of reasonable alternatives 
presented in the EIS which have been refined from the November 2011 
Draft Feasibility Report; six of which are examined in detail using the 
best available science. Reclamation recognizes that there are positive 
and negative aspects for each of these alternatives. The potential effect 
of each alternative is discussed in the EIS and will be fully considered 
by the decision-maker, along with public input before making a final 
recommendation.  Also any modifications to the dam or facilities will 
require Congressional authorization as well as refinements to design, 
obtaining permits, and fulfilling mitigation requirements. 

GEN-7 – Rules and Regulations for Water Operations Under Action 
Alternatives 
Water operations under SLWRI action alternatives are described in 
DEIS in Chapter 2, "Alternatives," Section 2.3, "Action Alternatives."  
As described, Shasta Dam is operated in conjunction with other CVP 
facilities and SWP facilities to manage floodwater, storage of surplus 
winter runoff for irrigation in the Sacramento and San Joaquin valleys, 
M&I use, maintenance of navigation flows, protection and conservation 
of fish and other beneficial uses in the Sacramento River and Delta, and 
generation of hydroelectric energy.  The SLWRI No-Action Alternative 
and action alternatives would not include changes to any rules and 
regulations that govern operations at Shasta Dam in the form of flow 
requirements, water quality requirements, and water supply and 
hydropower commitments. 

SLWRI alternatives would not supersede existing laws or regulations 
and would not exempt any actions from compliance with applicable 
laws, including NEPA or Federal Endangered Species Act (ESA).  
SLWRI alternatives would not increase existing maximum CVP or SWP 
contract quantities or expand the place of use.  Similarly, SLWRI action 
alternatives would not modify existing priorities for water supply 
deliveries.  The power generated by the CVP is marketed through 
contracts with the Western Area Power Administration (Western).  
Changes in Western’s priorities are not anticipated to change under 
SLWRI action alternatives. 
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SLWRI action alternatives would, however, include potential for 
modification to existing operational guidelines or rule curves for flood 
control at Shasta Dam and Reservoir.  However, these changes would 
primarily be to accommodate physical modifications of action 
alternatives, such as increased dam height. Although the volume of the 
flood control pool would remain the same as under existing operations 
(1.3 MAF), the bottom of the flood control pool elevation would likely 
be increased based on increased dam height and reservoir capacity.  The 
rule curves would be revised with the goal of reducing flood damage and 
enhancing other objectives to the extent possible. 

The Federal, State, and local regulatory framework for the SLWRI is 
generally described in Chapter 3, “Considerations for Describing 
Affected Environment and Environmental Consequences,” Section 3.4, 
“Regulatory Framework,” of the DEIS. Chapters 4 through 25 contain 
more detailed discussions of the “Regulatory Framework” by resource 
area. In addition, Chapter 26, “Other Required Disclosures,” further 
describes the Federal and State laws, rules and regulations, Executive 
Orders, and compliance requirements that may be required if an 
alternative is selected for implementation. 

GEN-8 – Public Outreach and Involvement 
Comments received during the public comment period included remarks 
on the public release of the DEIS, meetings with local governments, and 
the public hearing process. 

General Public Outreach and Involvement   40 CFR 1506.6(a,d) 
states: 

• “Agencies shall make diligent efforts to involve the public in 
preparing and implementing their NEPA procedures;” 

• “Agencies shall solicit appropriate information from the 
public.” 

Reclamation consulted and coordinated with various public agencies, 
organizations, and Native American Tribal Groups during the public 
outreach process and throughout the development of the SLWRI DEIS 
to obtain feedback on SLWRI, including, but not limited to, the USFS; 
Colusa Indian Community Council of the Cachil Dehe Band of Wintun 
Indians; USACE; U.S. Department of the Interior, Bureau of Indian 
Affairs (BIA); USFWS; NMFS; DWR; California Department of Fish 
and Wildlife (CDFW); and the Winnemem Wintu. 

In addition, other public outreach activities included workshops, 
presentations, project briefings, and project update meetings (including 
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those with property owners and/or business interest in the Shasta Lake 
area). 

For additional information on consultation and coordination, see Chapter 
27, “Public Involvement, Consultation, and Coordination,” Section 27.4, 
“Consultation and Coordination.” 

DEIS Public Review   40 CFR 1506.6 states, “Agencies shall provide 
public notice of NEPA-related hearings, public meetings, and the 
availability of environmental documents so as to inform those persons 
and agencies who may be interested or affected” and 40 CFR 1506.10(c) 
states “…agencies shall allow not less than 45 days for comments on 
draft statements.” 

The DEIS was released on July 1, 2013, for public and agency review 
and comment for a 90-day period that ended September 30, 2013. The 
document’s Notice of Availability (NOA) was posted by U.S. 
Environmental Protection Agency (EPA) in the July 1, 2013, Federal 
Register. 

Reclamation met and exceeded the 45-day mandatory time limit.  For 
more information, please see the Master Comment Response 
COMMENTPERIOD-1, “Comment Period.” 

Public Hearings   NEPA regulations 40 CFR Section 1506.6(c) states: 

 “Agencies shall hold or sponsor public hearings or 
meetings whenever appropriate or in accordance with 
statutory requirements applicable to the agency.” 

Consistent with NEPA requirements, three public hearings were held in 
diverse geographical areas (Los Banos, Redding and Sacramento) to 
allow potentially affected communities to provide comments on the 
DEIS. These public hearings occurred before the close of the public 
comment period.  Before the public hearings, Reclamation issued a news 
release to its statewide media list and posted advertisements in 
newspaper of record for each community, which were the Los Banos 
Enterprise, Redding Record-Searchlight and The Sacramento Bee. 

The public hearings were held September 11, 12, and 13, 2013, in 
Sacramento, Los Banos and Redding, respectively. The total number of 
people that signed in for the meetings was 9, 5, and 138, respectively. 

Cooperating Agencies   40 CFR 1501.6 states “Upon request of the 
lead agency, any other Federal agency which has jurisdiction by law 
shall be a cooperating agency. In addition any other Federal agency 
which has special expertise with respect to any environmental issue, 
which should be addressed in the statement, may be a cooperating 
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agency upon request of the lead agency. An agency may request the lead 
agency to designate it a cooperating agency.” 

Cooperating agencies on the DEIS include the USFS, Colusa Indian 
Community Council of the Cachil Dehe Band of Wintun Indians; 
USACE; and BIA. 

For additional information on public outreach and involvement, see 
Chapter 27, “Public Involvement, Consultation, and Coordination,” and 
Chapter 32, “Final EIS,” Section 32.2, “Public Involvement for the 
SLWRI EIS.” 

COMMENTPERIOD-1 – Comment Period 
In accordance with NEPA review requirements, the DEIS was circulated 
for public and agency review and comment for a 90-day period, from 
July 1, 2013 to September 30, 2013, after the EPA published the notice 
of availability in the Federal Register. The 90-day review period was 
twice the required 45 day review period. Written comments from the 
public, reviewing agencies, and stakeholders were accepted during the 
public comment period. Similar to the approach to public scoping, 
public hearings were held in various locations statewide to solicit and 
receive public input on the DEIS. These hearings were held during the 
public comment period and recorded by a certified court reporter so that 
any comments received at the hearings were addressed in the Final EIS. 
All written comments received on the DEIS, and all verbal comments 
received during the public meetings and by September 30, 2013 are fully 
considered and addressed. The DEIS is available on-line through the 
Reclamation website, as well as available at 6 local public libraries, and 
Reclamation’s office in Sacramento and Washington, D.C. 

MAILINGLIST-1 – Addition to the Mailing List 
Thank you for the contact information, the SLWRI mailing list has been 
updated. 

33.3.11 Master Comment Responses for Noise and Vibration 

NOISE-1 – Traffic Noise Analysis 
The traffic noise analysis is provided DEIS Chapter 8, “Noise and 
Vibration,” Section 8.3.4, “Direct and Indirect Effects,” under the 
heading Off-Site Construction Traffic on page 8-27 under Impact 
Noise-1 (CP1). A more comprehensive traffic noise analysis is provided 
here to address the multiple comments that raised concerns about the 
evaluation of traffic noise levels that would occur during project 
construction. 

This additional analysis focuses on whether project-generated 
construction-related traffic would cause traffic noise levels to exceed 
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local transportation noise standards. It specifically addresses noise from 
traffic traveling to and from the dam site where construction activity 
would be the most intense, attract the most trips, and take place for the 
longest period of time. Because the primary access routes between the 
dam site and Interstate 5, including Shasta Dam Boulevard (State Route 
151) and Lake Boulevard (Road 418), travel through the City of Shasta 
Lake, the analysis applies the transportation noise standards that have 
been established by the city. The city’s transportation noise standards 
are provided in Table N-1 of the City of Shasta Lake General Plan (City 
of Shasta Lake 1999:24), which is reproduced below. The previous 
analysis used a generally acceptable method for construction noise. 
However, due to the comments received, this additional analysis has 
been done using specific standards.  This approach is more 
comprehensive than the simpler approach presented in the DEIS 
(beginning on page 8-27) which focused solely on whether construction-
related traffic noise increases along any affected roadways would be 
noticeable (i.e., 3 A-weighted decibels [dBA or dB] or greater). The City 
of Shasta Lake has not established any standards regarding the relative 
increase in noise due to a project, even for long-term increases that 
would occur for an indefinite period of time. 

Table 33.3-3. Noise Sensitivity Standards 

New Land Use Outdoor Activity 
Area (Ldn dBA) 

Interior Activity 
Area (Ldn/Peak 
Hour Leq dBA)1 

Notes 

All Residential 60 – 65 45 2, 3, 4 
Transient Lodging 65 45 5 
Hospitals & Nursing Homes 60 45 6 
Theaters & Auditoriums — 35  
Churches, Meeting Halls, Schools, Libraries, etc. 60 40  
Office Buildings 65 45 7 
Commercial Buildings 65 50 7 
Playgrounds, Parks, etc. 70 —  
Industrial Facilities 65 50 7 
 

Source: City of Shasta Lake General Plan 1999 
 

Notes: 
1  For traffic noise within the City of Shasta Lake, Ldn and 

peak-hour Leq values are estimated to be approximately 
similar. Interior noise level standards are applied within 
noise-sensitive areas of the various land uses, with 
windows and doors in the closed positions. 

2  Outdoor activity areas for single-family residential uses 
are defined as back yards. For large parcels or 
residences with no clearly defined outdoor activity area, 
the standard shall be applicable within a 100 foot radius 
of the residence. 

3  For multi-family residential uses, the exterior noise level 
standard shall be applied at the common outdoor 
recreation area, such as at pools, play areas or tennis 
courts. Where such areas are not provided, the 
standards shall be applied at individual patios and 
balconies of the development. 

4  Where it is not possible to reduce noise in outdoor 
activity areas to 60 dB Ldn or less using a practical 
application of the best-available noise reduction 
measures, an exterior noise level of up to 65 dB Ldn may 
be allowed provided that available exterior noise level 
reduction measures have been implemented and interior 
noise levels are in compliance with this table. 

5  Outdoor activity areas of transient lodging facilities 
include swimming pool and picnic areas. 

6  Hospitals are often noise-generating uses. The exterior 
noise level standards for hospitals are applicable only at 
clearly identified areas designated for outdoor relaxation 
by either hospital staff or patients. 

7  Only the exterior spaces of these uses designated for 
employee or customer relaxation have any degree of 
sensitivity to noise. 
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While the city’s noise standards were established for the evaluation of 
new noise-sensitive receptors, they are the only quantitative noise 
standards established by the city and are similar to the standards 
established by Shasta County, Tehama County, and other local 
jurisdictions in California for evaluating transportation noise (e.g., 
Tables 8-7, 8-8, and 8-10 in the DEIS). Thus, the criteria listed in Table 
N-1 are used to evaluate increased noise levels that would result from 
construction-related traffic. 

Quantitative traffic noise modeling was also conducted consistent with 
the U.S. Department of Transportation, Federal Highway 
Administration’s Traffic Noise Model (FHWA 2006) and, therefore, 
takes into account potentially important attributes including the 
proportion of traffic that consists of automobiles, medium trucks, and 
heavy trucks to account for the relatively higher noise levels generated 
by haul trucks; the speed of travel; and the distance between noise-
sensitive receptors and the roadway.  As necessary, separate modeling 
runs were conducted for different segments of the same roadway to 
account for changes in these attributes. 

In addition, the baseline traffic volume data used in the modeling are 
representative of the year 2012, which is the most recent year for which 
Caltrans provides data at the time of writing this response (Caltrans 
2014). This distinction is important because traffic volumes for 2012 are 
generally higher than the 2006 traffic volumes used in the DEIS, and, 
therefore, result in higher traffic noise levels. 

Lastly, the traffic volume increases resulting from project construction 
that are used in the modeling are consistent with the trip generation 
values provided in Chapter 20, “Transportation and Traffic,” of the 
DEIS, which are higher than the trip generation rates discussed in 
Chapter 8, “Noise and Vibration.” According to Chapter 20, 
“Transportation and Traffic,” of the DEIS, the highest number of worker 
commute trips would be generated under CP-3, at 700 one-way trips per 
day, and the highest number of haul truck trips to and from the dam site 
would occur under CP-4, at 350 one-way trips per day. To conduct a 
conservative analysis that addresses all the CPs, the combination of 
these two values was used in the traffic noise modeling of baseline-plus-
construction conditions. Results of the traffic noise modeling for both 
baseline and baseline-plus-construction conditions are summarized in 
the table below.  
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Table 33.3-4. Summary Exterior Traffic Noise Levels (Ldn, dBA)1 

Roadway Segment Baseline Baseline Plus 
Construction 

Lake Boulevard from Shasta Dam to Shasta Dam Boulevard 58.6 63.9 
Shasta Dam Boulevard from Shasta Dam to Lake Boulevard 41.0 53.7 
Shasta Dam Boulevard from Lake Boulevard to Toyon Neighborhood 56.6 62.1 
Shasta Dam Boulevard from Toyon Neighborhood to Southern Pacific 
Railroad 

58.2 62.6 

Shasta Dam Boulevard from Southern Pacific Railroad to Ashby Road 
couplet 

59.9 62.8 

Shasta Dam Boulevard from Ashby Road couplet to Front 
Street/Hardenbrook Avenue 

57.5 61.1 

Shasta Dam Boulevard from Front Street/Hardenbrook Avenue to 
Cascade Boulevard 

62.3 64.1 

Shasta Dam Boulevard from Cascade Boulevard to Interstate 5 61.7 63.0 

Roadway Segments Near Schools Baseline Baseline Plus 
Construction 

Lake Boulevard along Mountain Lakes High School and Shasta Lake 
Elementary School3 

53.0 59.8 

Shasta Dam Boulevard along Mountain Lakes High School and Shasta 
Lake Elementary School3 

46.8 54.5 
 

Source: Modeling conducted by Ascent Environmental, Inc. 2014. 
Notes:  
1  Refer to Traffic Noise Modeling Appendix for detailed modeling input parameters and output results. 
2  For both the segment of Lake Boulevard between Shasta Dam and Shasta Dam Boulevard and the segment of Shasta 

Dam Boulevard between Shasta Dam and Lake Boulevard, it was conservatively assumed that all trips generated by 
construction activity at the dam site would use these roadway segments, to be conservative.  

3  Separate modeling was conducted for the portions of Lake Boulevard and Shasta Dam Boulevard that pass along 
Mountain Lakes High School and Shasta Lake Elementary School where the posted speed limit is 25 mph. This 
modeling also accounted for the specific distance between the school buildings or their outdoor activity areas and the 
modeled roadway.  

Key: 
dBA =A-weighted decibels 
Ldn = day-night noise level 

As shown in the table, construction-related traffic would not result in 
traffic noise levels that exceed 65 dBA day-night noise level (Ldn) at 
receptors along any of the modeled roadway segments. Thus, traffic 
noise levels during project construction would not exceed the noise 
sensitivity standards established by the City of Shasta Lake for 
residential land uses or commercial land uses (Table 33.3-3). 
Reclamation recognizes that the city’s noise standard for residential land 
uses consists of a range of 60 to 65 dBA Ldn; however, given that 
construction phase would not last for an indefinite period of time, it is 
reasonable to apply the 65 dBA Ldn to make a significance 
determination. This approach is consistent with the maximum allowable 
noise exposure standards established by Shasta County for transportation 
noise which state, “Where it is not possible to reduce noise in outdoor 
activity areas to 60 dBA Ldn per community noise equivalent level 
(CNEL) or less using a practical application of the best-available noise 
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reduction measures, exterior noise levels of up to 65 dBA Ldn/CNEL 
may be allowed provided that available exterior noise level reduction 
measures have been implemented and interior noise levels are in 
compliance with this table” (See Table 8-7 on page 8-17 in Chapter 8, 
“Noise and Vibration,” in the DEIS). This approach is also consistent 
with Shasta County’s “conditionally acceptable” noise standards for 
transportation noise shown in Table 8-8 on page 8-18 of the DEIS, as 
well as the “conditionally acceptable” noise-compatibility guidelines 
recommended by the Governor’s Office of Planning and Research 
shown in Table 8-4 on page 8-13 of the DEIS. Also shown in the table, 
estimated traffic noise levels along the segments of Lake Boulevard and 
Shasta Dam Boulevard that pass Mountain Lakes High School and 
Shasta Lake Elementary School would not exceed 60 dBA Ldn, which is 
the criterion established by the City of Shasta Lake for schools. 
Assuming the average exterior-to-interior noise level reduction of 20 
dBA provided by wood frame buildings with the windows closed 
(Caltrans 2011a:H-17), the interior noise levels at roadside residential 
and commercial buildings would not exceed the city’s interior noise 
standard of 45 dBA Ldn. Similarly, the interior noise levels at the 
schools would not exceed the city’s interior noise standard of 40 dBA 
Ldn at the two schools. For these reasons, levels of traffic noise exposure 
under all five action alternatives would not exceed any of the exterior or 
interior noise standards established by the City of Shasta Lake. 

For analysis about whether truck passbys would result in sleep 
disturbance, see Master Comment Response NOISE-2, “Intermittent 
Single-Event Noise Levels from Trucks Passing Off-Site Sensitive 
Receptors.” 

NOISE-2 – Intermittent Single-Event Noise Levels from Trucks 
Passing Off-Site Sensitive Receptors 
Several comments raised issues about the potential impact of noise 
generated by haul trucks transporting materials to and from various 
construction sites, particularly the potential for the noise generated by 
single haul truck passbys to result in sleep disturbance during the more 
noise-sensitive nighttime hours at residences located along haul routes. 

In addition to increases in average daily traffic noise, intermittent 
Single-Event Levels (SEL) and increases in the frequency of occurrence 
of such levels would be of additional concern, particularly during the 
more noise-sensitive nighttime hours. Although the average daily noise 
descriptors (i.e., Ldn and CNEL) incorporate a nighttime weighting or 
“penalty” that is intended to reflect the expected increased sensitivity to 
noise at night, Ldn and CNEL standards do not fully protect residents 
from sleep disturbance. The SEL describes a receiver’s cumulative noise 
exposure from a single impulsive noise event (e.g., an automobile 
passing by or an air craft flying overhead), which is a rating of a discrete 
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noise event that compresses the total sound energy of the event into a 1-
second time period, measured in decibels (Caltrans 2011a:D-20). 

The City of Shasta Lake, Shasta County, Tehama County, and the 
Governor’s Office of Research and Planning, as well as most cities and 
counties have not established noise level standards for the effects of 
single-event noise. However, following the court decision in Berkeley 
Keep Jets Over the Bay Committee v. Board of Port Commissioners of 
the City of Oakland, 2001 there has been increased attention to the 
evaluation of single-event noise levels and their effects on sleep. 
Because the Berkeley case involved aircraft, and the SLWRI would 
involve construction-related haul truck trips, the situations are not 
entirely the same. Nonetheless, the SELs from truck passbys associated 
with construction under the SLWRI are evaluated here. 

Many studies have been conducted regarding the effects of single-event 
noise on sleep disturbance, but due to the wide variation in the reaction 
of test subjects to SELs of various levels no definitive consensus has 
been reached with respect to a universal criterion to apply. Upon a 
review of studies about sleep disturbance and aircraft-generated SELs, 
the Federal Interagency Committee on Aviation Noise (FICAN) 
provided estimates of the percentage of people expected to be awakened 
when exposed to specific SELs inside a home (FICAN 1997). According 
to the FICAN’s review, 10 percent of the population is estimated to be 
awakened when the SEL interior noise level is 81 dBA. An estimated 5 
to 10 percent of the population is affected when the SEL interior noise 
level is between 65 and 81 dBA, and few sleep awakenings (less than 5 
percent) are predicted if the interior SEL is less than 65 dBA. However, 
FICAN did not recommend a threshold of significance based on the 
percent of people awakened. 

The threshold for sleep disturbance is not absolute because there is a 
high degree of variability from one person to another.  Thus, the means 
of applying such research to land use decisions is not completely clear. 
As a result, no government agency has suggested what frequencies of 
awakenings are acceptable (Caltrans 2011a:4-10). For these reasons, the 
Federal Interagency Committee on Noise , the Governor’s Office of 
Research and Planning, and most as most cities and counties (including 
the City of Shasta Lake, Shasta and Tehama counties), continue to use 
Ldn or CNEL as the primary tool for the purpose of land use 
compatibility planning (Caltrans 2011a:4-9, 4-13). In fact, the Ldn and 
CNEL represents the cumulative exposure to all single events, that is, 
the exposure of all SELs taken together, weighed to add penalties for 
nighttime occurrences, and averaged over a 24-hour period. Thus, it can 
be argued that the Ldn/CNEL standards established by Shasta County, 
which are shown in Table 8-7 on page 8-17 (Chapter 8, “Noise and 
Vibration,” Section 8.3.4, “Direct and Indirect Effects”) of the DEIS, or 
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the City of Shasta Lake’s Ldn standards, as shown in Master Comment 
Response NOISE-1, “Traffic Noise Analysis,” already account for the 
individual impacts associated with the SELs. (Note that CNEL and Ldn 
are often used interchangeably, as there is only a subtle difference in 
noise level penalties during evening hours used to formulate the two 
metrics.) 

Because the Berkeley case drew concerns due to interior SEL values in 
excess of 65 dBA, this analysis uses a similar threshold of 65 dBA SEL 
within residences. Exposure to 65 dBA SEL would result in a chance of 
sleep disturbance of less than 5 percent. 

Reference SELs for heavy truck passbys were measured by Bollard 
Acoustical Consultants and reported in an EIR for a proposed 
commercial center (City of Ceres 2010:4.10-10). The results of the 
measurements indicated that heavy truck passby levels ranged from 77 
to 85 dBA SEL, with a mean of 83 dBA SEL at a reference distance of 
50 feet. 

Assuming the average exterior-to-interior noise level reduction of 20 
dBA provided by wood frame buildings with the windows closed 
(Caltrans 2011a:H-17), the maximum SEL in the interior of rooms 
located closer than 50 feet from a passing truck would exceed 65 dBA 
SEL. As discussed under Impact Noise-1 and in Master Comment 
Response NOISE-1, “Traffic Noise Analysis,” transport of equipment, 
aggregate, and other materials to and from construction areas would be 
performed by haul trucks that may pass by residential dwelling units and 
other noise-sensitive receptors. Affected receptors would include the 
houses on Shasta Dam Boulevard (State Route 151) between Interstate 5 
and the dam site, as well as the houses along the segments of Lake 
Boulevard (Road 418) both north and south of Shasta Dam Boulevard. 
Because some of the houses along these routes have inhabitable rooms 
located closer than 50 feet to the roadway, these rooms would 
experience SELs that exceed the threshold of 65 dBA and, therefore, the 
percentage of people expected to be awakened when inside the affected 
homes would exceed 5 percent.  As a result, this impact would be 
significant. This conclusion is consistent with the less-than-significant 
impact conclusion determined Impact Noise-1 in the DEIS. To reduce 
this impact to a less-than-significant level, Mitigation Measure Noise-1 
and accompanying text is revised as follows. 

Under Mitigation Measure Noise-1 (CP1), “Implement Measures to 
Prevent Exposure of Sensitive Receptors to Temporary Construction 
Noise at Project Construction Sites,” Reclamation and its primary 
construction contractors will implement the measures listed below 
during construction: 
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• Construction activities producing high impact noise at non-dam 
sites will be limited to the less noise-sensitive daytime hours (7 
a.m. to 10 p.m., Monday through Friday). Nighttime (10 p.m. to 
7 a.m.) construction activities at non-dam sites noise levels shall 
not exceed county standards. 

• All contractors and subcontractors shall be specific in their 
contracts and purchase orders for equipment, gravel, aggregate, 
and other building supplies, as well as for debris removal, that 
all truck deliveries and debris removal trips that use roadways 
that pass within 50 feet of inhabitable rooms of residential 
dwellings shall be limited to the less noise-sensitive daytime 
hours (7 a.m. to 10 p.m.). Applicable roadways where nighttime 
truck travel shall be prohibited include the segment of Shasta 
Dam Boulevard (State Route 151) between Interstate 5 and 
Lake Boulevard (Road 415) and/or the segments of Lake 
Boulevard immediately north and south of Shasta Dam 
Boulevard. 

• All construction equipment and staging areas will be located at 
the farthest distance feasible from nearby noise-sensitive land 
uses. 

• All construction equipment will be properly maintained and 
equipped with noise-reduction intake and exhaust mufflers and 
engine shrouds, in accordance with manufacturers’ 
recommendations. Equipment engine shrouds will be closed 
during equipment operation. 

• All motorized construction equipment will be shut down when 
not in use to prevent idling. 

• A temporary barrier will be placed as close to the noise source 
or receptor as possible and will break the line of sight between 
the source and receptor. 

• A disturbance coordinator will be designated and the person’s 
telephone number conspicuously posted around the project sites 
and supplied to nearby residences. The disturbance coordinator 
will receive all public complaints and be responsible for 
determining the cause of the complaint and implementing any 
feasible measures to alleviate the problem. 

Implementation of Mitigation Measure Noise-1, as revised above, would 
reduce temporary project generated construction source noise levels and 
limit them to the less sensitive daytime hours, thus preventing exposure 
of sensitive receptors to temporary construction noise at dam and non-
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dam sites. Implementation of this mitigation measure would also 
eliminate exposure of off-site residential uses to truck-generated SELs 
that would cause substantial levels of sleep disturbance. As a result, 
Impact Noise-1 would be reduced to a less-than-significant level for all 
the action alternatives. 

In addition, for sake of consistency, text in Chapter 20, “Traffic and 
Transportation,” Section 20.3.1, “Methods and Assumptions,” (page 20-
25) of the DEIS is revised as follows. 

Construction would typically occur during daylight hours Monday 
through Friday, but the construction contractor may extend the hours 
and may schedule daytime construction work on weekend days with the 
approval of Reclamation. The average workday would be 8 hours. 

33.3.12 Master Comment Responses for Cost Estimates 

COSTEST-1 – Development of Cost Estimates 
During the public comment period, comments were received regarding 
the cost estimates and the various components that contributed to their 
development. Some comments questioned the use of contingencies and 
time periods applied for the cost of the comprehensive plans. Several 
comments were related to specific items in the cost estimates, such as 
real estate and demolition costs, the gravel augmentation program, and 
increased public service costs. 

Overall cost estimates for each alternative can be found in the DEIS, 
Engineering Summary Appendix, Attachment 1, “Cost Estimates for 
Comprehensive Plans.” Detailed cost estimates for action alternative can 
be found in the DEIS Engineering Summary Appendix, Attachment 2, 
“6.5-Foot Raise and Reservoir Area Infrastructure Cost Estimates,” 
Attachment 3, “12.5-Foot Raise and Reservoir Area Infrastructure Cost 
Estimates,” and Attachment 4, “18.5-Foot Raise and Reservoir Area 
Infrastructure Cost Estimates.” As described in DEIS Engineering 
Summary Appendix, Chapter 5, “Opinion of Probable Construction 
Cost,” significant features were included separately related to (1) the 
dam and reservoir and (2) relocations. The cost estimates were intended 
to capture the most current pricing for materials, wages and salaries; 
accepted productivity standards; and typical construction practices, 
procurement methods, current construction economic conditions, and 
site conditions for the current level of design. 

As stated in the DEIS Engineering Summary Appendix, Chapter 5, 
“Opinion of Probable Construction Cost,” total annual costs were 
estimated based on interest and amortization of the capital costs for 100 
years at the current federal discount rate. 
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The DEIS Engineering Summary Appendix, Chapter 5, “Opinion of 
Probable Construction Cost,” details the contingencies that are included 
according to Reclamation standards. Field costs, which are estimates of 
capital costs of features or projects, include mobilization, design 
contingency, allowance for procurement strategies, and construction 
contingencies. The amount of contingency varies based on the 
construction feature. Detailed cost estimates for SLWRI action 
alternatives, including contingencies for various construction features, 
can be found in the DEIS Engineering Summary Appendix, 
Attachments 2 through 4. Feasibility cost estimates have inherent risk 
associated with possible changes in market conditions and are subject to 
change. The cost estimates provided are based on normal market 
conditions and are not guaranteed. To identify the potential cost risks 
associated with the project Reclamation performed a Monte Carlo 
simulation using Oracle Crystal Ball software. The analysis was only 
performed for CP4 for demonstration of the cost risk, and additional 
information on the Monte Carlo Simulation can be found in the DEIS 
Engineering Summary Appendix Attachment 6 “CP4 Crystal Ball 
Estimate.” 

As stated in the DEIS Engineering Summary Appendix, Chapter 4, 
“Design Consideration for Reservoir Area Infrastructure Modifications 
and/or Relocations,” costs for demolition of nonrecreation structures are 
included as part of the utilities and miscellaneous minor infrastructure 
cost estimate. Costs associated with demolition of recreation structures 
are included as part of the recreation facilities cost. Costs for demolition 
are not included as part of the real estate and land acquisition portion of 
the cost estimate for each alternative. 

For the DEIS Real Estate Appendix, “Value Estimate,” fee titles and 
permanent easements were assumed to be 80 percent of the high market 
value of a property. Reclamation has reviewed this assumption and has 
determined that a 100 percent of the high market value would be a more 
prudent value. The Final EIS has been updated to reflect the change fee 
title and permanent easements value assumption. 

Costs for the gravel augmentation are included only for CP4, which 
focuses on anadromous fish survival with water supply reliability, and 
CP5, which has a combined focus on water supply reliability, 
anadromous fish survival, Shasta Lake area environmental resources, 
and increased recreation opportunities. The DEIS Chapter 2 
“Alternatives,” Section 2.3, “Action Alternatives,” provides background 
on the gravel augmentation program included under CP4 and CP5 and a 
general description of gravel placement and related construction 
activities. The program would complement the CVPIA gravel 
augmentation program and be planned to avoid redundancy in the 
placement of gravel.  As stated in the DEIS, the program would be 
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assessed after the initial 10-year period to assess the need for continued 
spawning gravel augmentation, and to identify opportunities for future 
gravel augmentation actions or programs. 

The DEIS states in Chapter 21, “Utilities and Service Systems,” under 
Impact Util-2 that Reclamation is committed to the funding and 
relocation of existing infrastructure and construction of replacement 
infrastructure, including localized wastewater treatment plants that 
might replace some individual septic systems. The costs for relocations 
of utilities and the proposed waste water collection systems have been 
included in cost estimates for action alternatives and can be found in 
DEIS Engineering Summary Appendix, Attachment 2, “6.5-Foot Raise 
and Reservoir Area Infrastructure Cost Estimates,” Attachment 3, “12.5-
Foot Raise and Reservoir Area Infrastructure Cost Estimates,” and 
Attachment 4, “18.5-Foot Raise and Reservoir Area Infrastructure Cost 
Estimates.” 

The DEIS Engineering Summary Appendix, Chapter 5, “Opinion of 
Probable Construction Cost,” describes the process used to develop cost 
estimates for demolition and construction. Unit prices were developed 
using a semi-detailed method and applied to the quantities developed 
from the feasibility-level designs. Contingencies for all cost estimates 
are included as described in the DEIS Engineering Summary Appendix, 
Chapter 5, “Opinion of Probable Construction Cost.” Description of the 
non-contract costs used in the cost estimates are also described in the 
DEIS Engineering Summary Appendix Chapter 5, “Opinion of Probable 
Construction Cost,” and include planning, engineering, design, 
construction management, land acquisition, environmental mitigation, 
cultural resources mitigation, and water use efficiency actions. These 
non-contract costs have been updated for the Final EIS. 

Guidance in the development of the cost estimates comes from 
Reclamation Manual, Directives and Standards, Project Planning and 
Facility Operations, Maintenance, and Rehabilitation (FAC) 09-01, 09-
02, and 09-03. FAC 09-01 describes specific levels of estimates along 
with the attributes of each, FAC 09-02 identifies how cost estimates are 
used in the development of the construction cost estimate and project 
cost estimate, and FAC 09-03 describes how various levels of cost 
estimates are to be used. 

The DEIS cost estimates are at a feasibility level, which FAC 09-01 
describes as follows: 

Feasibility cost estimates are based on information and 
data obtained during investigations for pre-
authorization activity. These investigations provide 
sufficient information to permit the preparation of 
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preliminary layouts and designs from which the 
approximate quantities for each kind, type, or class of 
material, equipment, or labor may be obtained. These 
estimates are used to assist in the selection of a 
preferred plan, to determine the economic feasibility of 
a project, and to support seeking construction 
authorization from the Congress. 

To ensure that cost estimates were standardized and completed to the 
level described above, Reclamation performed a review by staff external 
to the SLWRI staff (e.g., independent review). The Design, Estimating, 
and Construction (DEC) Review process has been completed for all 
action alternatives. 

The following Table 33.3-5 from FAC 09-01, displays the project status, 
stage, and level of cost estimates that correspond. The feasibility cost 
estimates fall in the Planning Stage. If a project is authorized by 
Congress, the authorized plan will move into the design phase where the 
designs and cost estimates will be further refined. 

Table 33.3-5. Sequence of Development of Cost Estimates 
Project Status Project Stage Level of Cost Estimate Period 

Planning Planning 
Preliminary 
Appraisal 
Feasibility 

Construction 

Design 
Percent Design (Updated Feasibility) 
Prevalidation of Funds 

Solicitation 
Independent Government Cost Estimate 
(Award) 

Construction 
Independent Government Cost Estimate for 
Contract Modifications 

Operations and 
Maintenance 

Operations 
One or more of the previously identified 
estimates 

 

COSTEST-3 – Costs for Marina Relocations 
Several comments received during the public comment period expressed 
concern over the costs associated with the marina relocations and the 
possibility of marina facility reductions because of the proposed project. 

As stated in the DEIS Chapter 2 “Alternatives,” Section 2.3.8, 
“Comprehensive Plan Construction Activities,” at a minimum, the 
existing recreation capacity around the lake would be maintained under 
all action alternatives. During construction, the scheduling and 
sequencing of the relocations would strive to minimize disruption to 
recreation facilities. Generally, marina relocations would take place on 
fill in place, upslope out of the inundation area. DEIS designs and cost 
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estimates for all action alternatives in the DEIS also provide for up to 50 
percent of relocated structure square footage be moved to floating 
facilities.  Road relocations would continue to provide access to the 
marinas during and after construction. The DEIS Engineering Summary 
Appendix, Chapter 4, “Design Consideration for Reservoir Area 
Infrastructure Modifications and/or Relocations,” states that the USFS 
has not approved relocation sites or any plans for relocations.  After the 
authorization of the project, further detailed design and analysis would 
take place. 

For each of the action alternatives, relocation costs for recreational 
facilities were developed using the assumptions outlined in the DEIS 
Engineering Summary Appendix, Chapter 5, “Opinion of Probable 
Construction Cost.” A semi-detailed method of developing unit costs 
was used to determine the costs of materials, construction activities, and 
demolition. Detailed cost estimates for the relocation of marinas can be 
found for each alternative in the DEIS Engineering Summary Appendix, 
Attachment 2, “6.5-Foot Raise and Reservoir Area Infrastructure Cost 
Estimates,” Attachment 3, “12.5-Foot Raise and Reservoir Area 
Infrastructure Cost Estimates,” and Attachment 4, “18.5-Foot Raise and 
Reservoir Area Infrastructure Cost Estimates. To identify the potential 
cost risks associated with the project Reclamation performed a Monte 
Carlo simulation using Oracle Crystal Ball software. The analysis was 
only performed for CP4 for demonstration of the cost risk, additional 
information on the Monte Carlo Simulation can be found in the DEIS 
Engineering Summary Appendix Attachment 6 “CP4 Crystal Ball 
Estimate.” 

As stated in the DEIS Engineering Summary Appendix, Chapter 4, 
“Design Consideration for Reservoir Area Infrastructure Modifications 
and/or Relocation,” the USFS has not approved any relocation sites or 
any plans for relocations, and preliminary relocation plans were 
developed with USFS for the purposes of the DEIS. The goal of the 
preliminary plans was to verify that recreational capacity could be 
maintained, and if a project is authorized, further detailed designs and 
plans would be developed. 

COSTEST-4 – Procurement and Construction Contract 
Requirements 
Comments received during the public comment period expressed 
concern over procurement and construction contract requirements. As 
stated in the DEIS Engineering Summary Appendix, Chapter 5, 
“Opinion of Probable Construction Cost,” the cost estimates were 
developed to capture the current pricing of materials, wages, and 
procurement strategies. All contracted labor for construction would be 
implemented under the current Federal Acquisition Guidelines Subpart 
22.403 “Statutory and Regulatory Requirements.” 
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33.3.13 Master Comment Responses for Cultural Resources 

CR-1 – Potential Effects to Cultural Resources 
Several comments reflect concerns regarding the loss of cultural 
resources, including archaeological, ethnographic, and historic sites, and 
places of traditional, sacred, and ceremonial use.  In particular, several 
commenters expressed concerns that additional Winnemem Wintu 
sacred places would be inundated more frequently if the project moves 
forward. 

The DEIS acknowledges concerns over the loss of cultural resources and 
identifies this as an area of controversy, as well as acknowledgement of 
no feasible mitigation for potential impacts to places of traditional and 
ceremonial use from the Action Alternatives.  Chapter 1, “Introduction,” 
Section 1.6, “Areas of Controversy,” of the DEIS state that Native 
American concerns and cultural resources remain an area of controversy.  
Impacts from inundation of Traditional Cultural Properties and Sacred 
Land Filings (“Impact Culture-2”) in Chapter 14, “Cultural Resources,” 
Section 14.3.4, “Mitigation Measures,” for “CP1,” “CP2,” “CP3,” 
“CP4,” and “CP5,” are identified as significant and unavoidable, with no 
feasible mitigation identified. 

Chapter 14, “Cultural Resources,” of the DEIS outlines the methods 
used to identify cultural resources in the study area, the results of those 
efforts, and an assessment of potential effects of each proposed 
alternative with mitigation measures.  Identification efforts included 
archival and records searches; ethnographic studies; discussions and 
meetings with Native American tribes, groups, and individuals; and site 
sensitivity analyses.  These efforts resulted in the identification of the 
types of cultural resources present in the study area and estimations of 
the density and distributions of those resources.  Information concerning 
potential Native American concerns was gathered from historic and 
ethnographic literature and from discussions with tribes and Native 
American individuals, and was incorporated into the DEIS in Chapter 
14, “Cultural Resources,” Section 14.1, “Affected Environment,” and 
Section 14.3, “Environmental Consequences and Mitigation Measures.” 
Cultural resources types addressed in comments, including places of 
continued and current importance and use for traditional, ceremonial, 
and sacred purposes by the Winnemem Wintu, are presented and 
discussed in the DEIS.  Section 14.3, “Environmental Consequences and 
Mitigation Measures,” presents the environmental consequences of each 
alternative on the types of cultural resources identified based on the 
context and intensity of the environmental effects that would be caused 
by, or result from, the proposed action.  Mitigation for Action 
Alternatives includes resuming additional National Historic Preservation 
Act (NHPA) Section 106 consultations early in the planning process, 
should Congress authorize an Action Alternative, to avoid, minimize, or 
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mitigate effects when feasible, as discussed in Section 14.2.3 
“Regulatory Compliance.”  Impacts from inundation of Traditional 
Cultural Properties and Sacred Land (“Impact Culture-2”) in Section 
14.3.4, “Mitigation Measures” for “CP1,” “CP2,” “CP3,” “CP4,” and 
“CP5,” are identified as significant and unavoidable, with no feasible 
mitigation identified.  The Final EIS will be revised to clarify this in 
Section 14.3.4 “Mitigation Measures,” in Table 14-7 “Summary of 
Mitigation Measures for Cultural Resources” and in the text of that 
section. 

CR-2 – Federal Recognition 
Several commenters made remarks regarding past grievances with the 
Federal Government over Federal Recognition, treaties, and acts. 

The Office of Federal Acknowledgment (OFA) within the Office of the 
Assistant Secretary – Indian Affairs of the Department of the Interior 
implements Part 83 of Title 25 of the CFR, Procedures for Establishing 
that an American Indian Group Exists as an Indian Tribe. The 
acknowledgment process is the Department's administrative process by 
which petitioning groups that meet the criteria are "acknowledged" as 
Indian tribes.  To the extent any non-Federally recognized Native 
American group seeks Federal recognition, the proper forum is the OFA 
or Congress.  See also Winnemem Wintu Tribe v. Interior, No. 2:09-cv-
01072-FCD-KJN (E.D. Cal. 2010) (concluding that Federal recognition 
is a non-justiciable political question and denying plaintiffs’ claim that 
the Government must Federally recognize them as an Indian Tribe).  
Reclamation has no authority or jurisdiction in the process of 
determining whether any group should be Federally recognized as an 
Indian Tribe. 

To the extent commenters claim the right to land or compensation under 
the Treaty of Cottonwood Creek and the Act of July 30, 1941, 55 Stat. 
612, the rights of any and all Indian tribes and allottees to property 
withdrawn for the purpose of creating Shasta Dam and Reservoir were 
extinguished.  Section 1 of the Act “granted to the United States . . . all 
the right, title, and interest of the Indians in and to the tribal and allotted 
lands within the area embraced by the Central Valley project.”  To the 
extent any commenter seeks compensation for that transfer (and the 
inundation created by Shasta Dam) or a declaration that any such land 
remains tribal or allotted land, the SLWRI process is not the proper 
forum to seek redress.  Further, Reclamation is unaware of any Indian 
lands, whether tribal or allotted land, that will be inundated by any of the 
alternatives to raise Shasta Dam, but were not previously transferred to 
the United States under the 1941 Act. 

Other comments argue that the Shasta Reservoir Indian Cemetery, 
created through Section 4 of the 1941 Act, should be held in trust for the 
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benefit of the Winnemem Wintu or be dedicated to use by the same. 
Section 4 of the Act states that the cemetery “shall be held in trust by the 
United States for the appropriate tribe, or family, as the case may be.”  
The cemetery is federal property that has been withdrawn from public 
entry and, by operation of law pursuant to the 1941 Act, it is held by the 
United States for appropriate Indian tribes and families.  However, the 
United States has no specific fiduciary trust duties to Indian tribes and 
families with respect to the cemetery under the 1941 Act.  See United 
States v. Navajo Nation, 537 U.S. 488, 506 (2003); United States v. 
Mitchell, 463 U.S. 206, 216-17, 19 (1983).  Additionally, in Winnemem 
Wintu v. Interior, No. 2:09-cv-01072-KJM-KJN (E.D. Cal. 2012), the 
District Court denied the plaintiffs’ request for a declaration that the 
Shasta Indian Cemetery be held in trust for the benefit of the Winnemem 
Wintu.  The Winnemem Wintu have been and are permitted to use the 
Shasta Reservoir Indian Cemetery, but that does not mean that it is held 
in Indian trust for the benefit of the Winnemem Wintu or that they have 
the exclusive right to access and use the cemetery. 

CR-3 – Current Effects to Cultural Resources 
Several comments reflect concerns regarding current inundation of 
traditional sites under Shasta Reservoir due to the original construction 
of Shasta Dam. 

Current conditions and impacts to cultural resources, including 
traditional use sites, are acknowledged and presented in Chapter 14 
“Cultural Resources.”  The SLWRI evaluates the potential effects on 
cultural resources of implementing alternatives to modify the existing 
Shasta Dam and Reservoir.  Section 14.3.3, “Direct and Indirect 
Effects,” under “No-Action Alternative,” acknowledges ongoing effects 
and states, under “Shasta Lake and Vicinity”:  “There may be ongoing 
impacts to cultural resources, but there is no responsibility to mitigate 
them.  Mitigation is not required for the No-Action Alternative.”  This 
statement will be corrected in the Final EIS to clarify that no mitigation 
is required for the SLWRI alternatives under the No-Action Alternative 
as the proposed activities would not occur.  Responsibilities to manage 
ongoing impacts may fall under other Federal or State laws which would 
be separate from the SLWRI requirements. 

In Section 14.3.3, “Direct and Indirect Effects” for “CP1,” “CP2,” 
“CP3,” “CP4,” and “CP5,” “Impact Culture-2,” potential impacts to 
traditional cultural properties and places used for traditional practices 
are specifically identified and discussed with consideration given to 
increased impacts for each alternative combined with current impacts.  
Section 14.3.5, “Cumulative Effects,” concludes that “While it may not 
be possible to predict all future impacts to cultural resources within the 
study area, it is clear that raising Shasta Dam would result in cumulative 
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effects on historic properties.  Such properties have already been 
identified, and there are known ongoing effects.” 

CR-5 – Environmental Justice 
Several comments indicated that the Winnemem Wintu should be 
considered a protected group under Environmental Justice. 

The conclusions reached in Chapter 24 “Environmental Justice,” Section 
24.3.4, “Direct and Indirect Effects,” are that while there are no 
disproportionately high or adverse effects on minority or low-income 
populations, there is a potential disproportionate high and adverse effect 
on Native American populations from disturbance or loss of sacred 
locations in the vicinity of Shasta Lake. Both the Winnemem Wintu and 
Pit River Madesi Band members attach religious and cultural 
significance to locations in the vicinity of Shasta Lake.  Mitigation for 
these impacts is not feasible to avoid or reduce these adverse impacts. 
The potential loss of these important cultural and religious sites of the 
Winnemem Wintu and Pit River Madesi Band would be a cumulatively 
considerable and disproportionate placement of environmental impacts 
on Native American populations. This impact is significant and 
unavoidable, as documented in the DEIS. 

Chapter 24, “Environmental Justice,” Section 24.3.1, “Methods and 
Assumptions,” describes the methods and assumptions for determining 
whether there are disproportionately high and adverse effects on 
minority or low-income populations. Chapter 24, “Environmental 
Justice,” Section 24.3.2, “Criteria for Determining Disproportionately 
High and Adverse Effects,” describes the process and criteria for 
determining disproportionately high and adverse effects. 

CR-6 – United Nations Declaration on “The Rights of Indigenous 
Peoples” 
Several comments reflect concerns that Reclamation is in violation of 
the United Nations Declaration on “The Rights of Indigenous Peoples.”  
Several comments also suggested that Reclamation consider such 
international treaties, declarations, and agreements in their decision 
making process. 

In September 2007, the United Nations passed a Declaration on “The 
Rights of Indigenous Peoples.” The United States did not vote in favor 
of the resolution at that time citing various flaws in the Declaration as it 
would pertain to the Indigenous Peoples of the United States. However, 
this position was reviewed by the Obama Administration after 
consultation with many Native American tribes and other individuals 
and groups who urged the U.S. to support the Declaration.  On January 
12, 2011 the Obama Administration announced the U.S. support for the 
United Nations Declaration on the Rights of Indigenous Peoples. As part 
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of this Announcement, the Administration detailed initiatives to promote 
the Government-to-Government Relationship and improve the lives of 
Indigenous Peoples. In the Announcement it is stated that “The United 
States aspires to improve relations with indigenous peoples by looking 
to the principles embodied in the Declaration and its dealings with 
federally recognized tribes, while also working, as appropriate, with all 
indigenous individuals and communities in the United States.” 

The Administration recognized, however, that the Declaration “is not 
legally binding or a statement of current international law.” See also 
Prophet v. United States, 2011 U.S. dist. LEXIS 115801 (S.D. Oh. 
2011); Bey v. Roberts, 2011 U.S. Dist. LEXIS 139460 (N.D. Oh. 2011).  
Rather than create any new rights or obligations, the Declaration 
expresses “aspirations that this country seeks to achieve within the 
structure of the U.S. Constitution, laws, and international obligations, 
while also seeking, where appropriate, to improve our laws and 
policies.”  The Declaration is an important statement of U.S. policy, but 
neither it nor the Announcement has changed existing law, created new 
obligations, or resulted in any new procedural or substantive rights.  The 
Declaration must be read as intended to work within the existing legal 
environment.  Reclamation supports the Declaration, as outlined in the 
Announcement, but it does not alter Reclamation’s obligations, in 
developing the SLWRI, under applicable law and policy. Reclamation 
has undertaken the SLWRI consistent with the Declaration and this 
Administration’s Announcement of support. 

Information on current federal laws relating to Native American 
relationships and cultural resources is found in Chapter 14, “ Cultural 
Resources,” Section 14.2, “Regulatory Framework,” of the DEIS. 

CR-8 – Native American Connection to Salmon 
Several comments raised concerns that salmon are an integral part of the 
Winnemem Wintu culture and historically have served as an essential 
food source. 

Chapter 14, “Cultural Resources,” Section 14.1.1, “Regional Setting,” 
describes the history of salmon resources as an important component of 
the diet of Native American’s, as shown in the archaeological record, in 
the vicinity of the current Shasta Reservoir, most recently by the Wintu 
peoples.  Shasta Dam, which started filling in 1943, completely blocked 
the historic salmon runs from the upper Sacramento River system. This 
was a major change for the 20th century Native American peoples. 

Efforts called for as part of the 2008 USFWS BO, and 2009 NMFS BO 
investigations are underway to explore the feasibility of providing fish 
passage around Shasta Dam for salmonids. See Master Comment 
Response FISHPASS-1, “Fish Passage Above Shasta Dam” for a 
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description of the fish passage pilot program under development by 
Reclamation. Fish Passage investigations are separate from the SLWRI 
and not part of any of the alternatives under consideration. If 
implemented, a separate NEPA document will be prepared. 

The SLWRI DEIS Chapter 1, “Introduction,” Section 1.2.1, “Project 
Purpose and Objectives,” states one primary project objective as: 
Increase the survival of anadromous fish populations in the Sacramento 
River, primarily upstream from the Red Bluff Pumping Plant (RBPP). 
This project objective is met primarily by providing a larger cold water 
storage pool in Shasta Reservoir for release downstream to support 
salmonid that spawn in the Upper Sacramento River below Shasta Dam. 
Native American groups would benefit from these spawning 
improvements to the same extent as the general public by recreational 
fishing opportunities which should increase with the implementation of 
the SLWRI project alternatives. See Chapter 11, “Fisheries and Aquatic 
Ecosystems,” of the DEIS for a complete discussion of the effects of the 
project alternatives on salmonid resources of the Sacramento River. 

CR-11 – Cultural Resources and NEPA 
Several comments raised concerns that the cultural resource impact 
evaluations and mitigation measures in the DEIS do not meet NEPA 
requirements. 

Chapter 14, “Cultural Resources,” summarizes cultural resources 
identification efforts and impact analysis methods, as well as 
consultation and coordination with Native American tribes and other 
non-federally recognized groups and individuals, that were all used to 
evaluate the impacts of each alternative and approaches to mitigate 
significant impacts.  The impact analyses and mitigation measures are 
comparable to the information available for the alternatives identified 
for purposes of the SLWRI.  Impacts from inundation of Traditional 
Cultural Properties and Sacred Land Filings (“Impact Culture-2”) in 
Section 14.3.4, “Mitigation Measures” for “CP1,” “CP2,” “CP3,” 
“CP4,” and “CP5,” are identified as significant and unavoidable, with no 
feasible mitigation identified. Should authorization by Congress lead to 
implementation of one of the Action Alternatives, subsequent processes 
under NEPA, NHPA Section 106, and other applicable laws would be 
included in early planning efforts to identify and consider alternatives to 
avoid, minimize, or mitigate the undertaking’s effects on historic 
properties and cultural resources. 

CR-12 – Cultural Resources and CEQA 
Several comments raised concerns that the DEIS is inadequate to meet 
CEQA requirements related to cultural resources. 
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Chapter 1, “Introduction,” of the DEIS states that “This document has 
also been prepared in accordance with the California Environmental 
Quality Act (CEQA) and could be used by State of California (State) 
permitting agencies that would be involved in reviewing and approving 
the project” (Page 1-1).  However, at the time of publishing of the Final 
EIS, a CEQA Lead Agency has not been identified.  The CEQA 
Guidelines outline the process to determine the appropriate State Lead 
Agency in Section 15050-15053. In addition, CEQA Section 21067 
defines the Lead Agency as the “public agency which has the principal 
responsibly for carrying out or approving a project which may have a 
significant effect upon the environment.”  Reclamation will be carrying 
out the “project” and at this time, it is not certain if there will be State or 
local agency approvals or funding involved in implementation. 

As discussed in the Master Comment Response CEQA-1, “CEQA 
Compliance,” the DEIS may not be sufficient to serve as a DEIR for 
CEQA purposes and would require scrutiny by any State CEQA Lead 
Agency before release to the public as a DEIR. Section 15221 of the 
CEQA Guidelines states that when a NEPA document is ready before 
the CEQA document, the State Lead agency shall evaluate the NEPA 
document for CEQA compliance and augment the CEQA document 
with CEQA specific analysis if necessary. The State Lead Agency 
would evaluate the legal sufficiency of all aspects of the document 
including range of alternatives, impact assessments, mitigation 
measures, and effects to State protected resources including state-listed 
endangered and threatened species and cultural resources. 

Chapter 14, “Cultural Resources,” Section 2.2, “Regulatory 
Framework,” “State” briefly describes how CEQA considers potential 
effects to cultural resources. In addition to CEQA, this section identifies 
other State laws regarding protection of Native American burials, 
skeletal remains, and associated grave goods regardless of their 
antiquity, and provides for the sensitive treatment and disposition of 
those remains (California Health and Safety Code Section 7050.5, 
California Public Resources Code Sections 5097.94 et seq.). 

Any CEQA process related to the SLWRI would require a Notice of 
Preparation and scoping process, consultation with State and local 
Responsible Agencies and public circulation of a DEIR in accordance 
with CEQA. Reclamation, as a federal agency, has no standing under 
California law to be the State CEQA Lead Agency. Reclamation will not 
make a judgment on the legal adequacy of the DEIS for CEQA 
compliance.  Reclamation will not speculate on whether a State Lead 
Agency under CEQA will be required for the SLWRI, or what State or 
local agency might become the State Lead Agency. 
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Changes have been made to the text in the Final EIS to reflect that the 
document is not being published as a fully CEQA-compliant document. 

CR-13 – Native American Graves Protection and Repatriation Act 
Process 
Several comments reflected concerns regarding the effects to burial sites 
and related requirements under the Native American Graves Protection 
and Repatriation Act (NAGPRA). 

Chapter 14, “Cultural Resources,” Section 14.2.1, “Regulatory 
Framework,” describes the Native American Graves Protection and 
Repatriation Act (Public Law 101-601; 25 United States Code 3001-
3013) that pertains to Native American burial sites and regulates the 
removal of Native American human remains, funerary objects, sacred 
objects, and items of cultural patrimony on Federal and tribal lands. The 
Act requires permits for intentional removal or excavation of Native 
American human remains on Federal lands, covers cases of inadvertent 
discoveries, and dictates the ultimate disposition process of Native 
American human remains and cultural items. 

NAGPRA is one of several federal laws that Reclamation will comply 
with if Congressional authorization is received. Specific NAGPRA 
compliance may be coordinated with the NHPA Section 106 process. 
Reclamation complies with NAGPRA concerning the cultural affiliation 
and disposition of any Native American human remains and cultural 
items from Federal lands. 

CR-15 – National Historic Preservation Act Section 106 
Consultations 
Additionally, commenters believe there has been inadequate 
consultation with the Winnemem Wintu through the NHPA Section 106 
process. 

Reclamation formally initiated NHPA Section 106 consultation in 2007 
with Federally-recognized Indian tribes (Grindstone Indian Rancheria of 
Wintun-Wailaki Indians, Paskenta Band of Nomlaki Indians, Pit River 
Tribe, and Redding Rancheria) and with other Native American groups 
(Shasta Nation, Winnemem Wintu, and Wintu Tribe/Toyon-Wintu 
Center).  From August 2007 to March 2008, nine meetings were held 
with Native American groups whose traditional territories overlap with 
the SLWRI study area.  The purpose of the meetings was to identify 
cultural resources, including places of traditional and ceremonial use, 
and other areas of concern related to the SLWRI to the Native American 
community. These meetings also provided these groups opportunities to 
comment or raise concerns regarding potential effects on these resources 
from the undertakings under study for the SLWRI.  Five groups 
participated in these meetings, including the Grindstone Indian 
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Rancheria (one meeting), Paskenta Band of Nomlaki Indians (one 
meeting), Pit River Tribe (three meetings), Shasta Nation (one meeting), 
and Winnemem Wintu (three meetings). Resources of cultural and 
religious significance discussed at these meetings and identified through 
ethnographic, ethnohistoric, and archaeological research and other 
comments from Native American tribes, groups, and individuals were 
incorporated into the DEIS, Chapter 14, “Cultural Resources,” with 
impact analyses also based on information, comments, and concerns 
received from these sources.  Due to the programmatic nature of this EIS 
in support of a feasibility report, NHPA Section 106 consultations were 
used only to identify resources of concern for the SLWRI and not 
completed, pursuant to 36 CFR 800.1(c) Timing, regarding 
nondestructive project planning activities.  If a project to raise Shasta 
Dam is authorized by Congress, the NHPA Section 106 process would 
resume early in that planning process providing subsequent 
consideration and consultations regarding alternatives to avoid, 
minimize or mitigate that undertaking’s adverse effects on historic 
properties, according to the requirements of 36 CFR Part 800. 

Additional opportunities, other than through the NHPA Section 106 
process, to comment on cultural resources were also provided through 
the NEPA process.  Chapter 27, “Public Involvement, Consultation, and 
Coordination,” summarizes public outreach involvement efforts related 
to development of the SLWRI, guided by the Strategic Agency and 
Public Involvement Plan (Reclamation 2003a).  These efforts provided 
the public, stakeholders, Federally recognized tribes, Native American 
groups and individuals, and public agencies multiple opportunities to 
review SLWRI documents and to provide comments throughout the 
SLWRI NEPA process.  Documents were distributed in multiple formats 
and comments were accepted through a variety of venues throughout the 
NEPA process.  Chapter 27, “Public Involvement, Consultation, and 
Coordination,” Section 27.4.2, “Consultation and Coordination with 
Tribal Governments,” and Section 27.4.3, “Coordination with Native 
American Groups,” summarize efforts to specifically involve Federally-
recognized and non-federally recognized Native Americans in the NEPA 
process.  Comments received through the EIS review process will be 
incorporated into the Final EIS and will be available to the decision-
maker.  Chapter 1, “Introduction,” Section 1.6, “Areas of Controversy,” 
of the DEIS acknowledges that Native American concerns and cultural 
resources remain an area of controversy. Public interests will be 
included in the decision to select an alternative and in a recommendation 
to Congress for authorization. 
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33.3.14 Master Comment Responses for Flood Management 

FM-6 – Effects to Downstream Flooding 
Several comments raised concerns related to flood management, 
particularly downstream from Shasta Dam along the Sacramento River. 
Some comments questioned how an enlargement of Shasta Dam would 
reduce flood damages downstream on the Sacramento River. Other 
comments reflect concern over revised reservoir operations, construction 
activities, and related downstream effects on physical processes, 
including erosion and sedimentation. 

As stated in Chapter 1, “Introduction,” Section 1.2.1, “Project Purpose 
and Objectives,” of the Final EIS, reducing flood damage along the 
Sacramento River is a secondary objective of the project. Reclamation 
did not formulate alternatives specifically to address secondary 
objectives, but secondary objectives were considered to the extent 
possible through pursuit of the primary project objectives. Flood 
management is thoroughly discussed in Chapter 6, “Hydrology, 
Hydraulics, and Water Management,” of the DEIS and in the Draft Plan 
Formulation Appendix of the DEIS. 

As stated in Chapter 6, “Hydrology, Hydraulics, and Water 
Management,” Section 6.3.2, “Criteria for Determining Significance of 
Effects,” of the DEIS, to prevent an increase in flood damages in the 
study area, the SLWRI must not cause a significant increase in the 
frequency or magnitude of flood flows on the Sacramento River. The 
current regulation of Shasta Dam for flood control requires that releases 
be restricted to quantities that will not cause downstream flows or stages 
to exceed, insofar as possible, (1) a flow of 79,000 cubic feet per second 
(cfs) at the tailwater of Keswick Dam, and (2) a stage of 39.2 feet at the 
Sacramento River Bend Bridge gaging station near Red Bluff 
(corresponding roughly to a flow of 100,000 cfs). Because of the 
uncontrolled nature of the inflows between Keswick Dam and Bend 
Bridge, the 100,000 cfs flow objective at Bend Bridge is the critical 
objective for minimizing flood damage. It is also important to ensure 
that the project does not increase potential flood damages by locating 
any new facilities within the 100-year floodplain or in a location that 
could impede or redirect flood flows, thereby potentially increasing 
damage to other property. 

As captured in the Executive Summary of the DEIS, all action 
alternatives increase reservoir capacity for capture of high flood flows, 
so all action alternatives contribute to reducing flood damage along the 
Sacramento River (a SLWRI secondary objective). CP4 and CP5 also 
include augmenting spawning gravel and restoring riparian, floodplain, 
and side channel habitat in the upper Sacramento River, thereby 
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contributing to conserving, restoring, and enhancing ecosystem 
resources. 

As described in Chapter 6, “Hydrology, Hydraulics, and Water 
Management,” Sections 6.3.3, “Direct and Indirect Effects,” and 6.3.4, 
“Mitigation Measures,” of the DEIS, no flood management mitigation 
measures are proposed for the action alternatives because no adverse 
flood management impacts have been identified (Impact H&H-2 “place 
housing or other structures within a 100-year flood hazard area,” and 
Impact H&H-3 “place within a 100-year flood hazard area structures 
that would impede or redirect flood flows”). Impact H&H-1 (“change in 
frequency of flows above 100,000 cfs on the Sacramento River Below 
Bend Bridge”) could result in beneficial impacts, so no mitigation is 
needed. 

Additional information is available in the Physical Resources Appendix, 
Draft Hydrology, Hydraulics, and Water Management Technical Report 
of the DEIS. 

As described in DEIS Chapter 2, “Alternatives,” Section 2.3.2, 
“Environmental Commitments Common to All Action Alternatives,” 
Reclamation and/or its contractors would incorporate certain 
environmental commitments and best management practices (BMP) into 
any plan identified for implementation to avoid or minimize potential 
impacts. Reclamation would also coordinate planning, engineering, 
design and construction, operation, and maintenance phases of any 
authorized project modifications with applicable resource agencies. 

Developing and implementing an Erosion and Sediment Control Plan is 
one of those commitments. Reclamation would prepare and implement 
an erosion and sediment control plan to control short-term and long-term 
erosion and sedimentation effects, and to stabilize soils and vegetation in 
areas affected by construction activities. The plan would include all of 
the necessary local jurisdiction requirements regarding erosion control, 
and would implement BMPs for erosion and sediment control, as 
required. Types of BMPs may include, but would not be limited to, earth 
dikes and drainage swales, stream bank stabilization, and use of silt 
fencing, sediment basins, fiber rolls, and sandbag barriers. 

DEIS Chapter 4, “Geology, Geomorphology, Minerals, and Soils,” 
describes the affected environment and Federal, State, and regional and 
local regulatory framework for geological resources including geology, 
seismicity, soils erosion, mineral resources, and geomorphology for the 
dam and reservoir modifications proposed under SLWRI action 
alternatives. It also describes the project-level impacts of the No-Action 
Alternative and action alternatives on geological resources, mitigation 
measures for those impacts, and cumulative effects of all of the 
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alternatives. As described in Sections 4.3.4 “Direct and Indirect Effects” 
and 4.3.5 “Mitigation Measures” of the DEIS, in the Upper Sacramento 
River portion of the primary study area, no mitigation measures are 
proposed for Impact Geo-11 (“alteration of fluvial geomorphology”) 
because there are no impacts from CP1-3 and impacts from CP4 and 5 
are less than significant, and Impact Geo-12 (“alteration of downstream 
tributary fluvial geomorphology due to Shasta Dam operations”) 
because impacts from the action alternatives are less than significant. A 
mitigation measure is proposed for Impact Geo-9 (“substantial increase 
in channel erosion and meander migration”) because although impacts 
from the action alternatives are less than significant, the mitigation 
measure (“implement channel sensitive water release schedules”) will 
further reduce the impact.  In the Lower Sacramento River and Delta, no 
mitigation measure is proposed for Impact Geo-13 (“substantial increase 
in channel erosion and meander migration”) because impacts from the 
action alternatives are less than significant. 

The analyses presented in the DEIS meets the requirements of NEPA, 
and no modifications are proposed in response to these comments. 

33.3.15 Master Comment Responses for Fracking 

FRACK-1 – Water Supply Used for Fracking 
Several comments raised the topic of fracking.  Some commenters 
expressed that fracking would not be a valid use of additional water 
supplies to be developed by the project. 

Fracking is not a purpose of the project, but is not excluded from 
potential uses of water to be developed by the project.  The purpose of 
the project is stated in Chapter 1, “Introduction,” of the Final EIS. While 
increasing water supply reliability is a primary objective of the SLWRI, 
as stated in Chapter 1, “Introduction,” of the Final EIS, Reclamation 
does not regulate the specific uses of CVP or SWP water supply. 
SLWRI alternatives would not increase existing maximum CVP or SWP 
contract quantities or expand the place of use, but would allow 
Reclamation to increase water supply reliability of existing CVP and 
SWP contracts. 

Currently, fracking represents a minor use of water in California. The 
State Department of Conservation estimates that statewide, about 270 
acre-feet of water per year is used for hydraulic fracture stimulation 
activities (BDCP 2013). By comparison, the SLWRI alternatives would 
increase dry and critical year water supplies for CVP/SWP deliveries 
between 31,000 acre-feet and 75,900 acre-feet. The SLWRI alternatives 
would not change the relative allocation among different authorized 
users, thus approximately 28,000 acre-feet to 88,300 acre-feet would be 
for south-of-Delta agricultural and M&I deliveries (as described in 
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Chapter 6, “Hydrology, Hydraulics, and Water Management,” of the 
DEIS). A full assessment of the potential impacts of the alternatives on 
water resources is provided in Chapters 6, “Hydrology, Hydraulics, and 
Water Management,” and Chapter 7, “Water Quality,” of the DEIS. 

33.3.16 Master Comment Responses for Road and Bridge Relocations 

RBR-1 – Access Across Shasta Dam 
Several comments were received concerning access to the west side of 
Shasta Dam during the period of construction. The area consists of 
several residences, businesses, and several recreation facilities. The 
comments expressed concern over the possible economic impacts as a 
result of the lack of access or the possibility of an inconvenient detour. 

As stated in the DEIS Chapter 18, “Recreation and Public Access,” 
Section 18.3.4, “Direct and Indirect Effects,” construction activity 
necessary to raise Shasta Dam and complete related facilities would 
prevent visitors from crossing the dam.  The DEIS also states that the 
impact of the road closure would be potentially significant.  Mitigation 
for this impact is described in the DEIS and Final EIS in Chapter 18, 
“Recreation and Public Access,” Section 18.3.5, “Mitigation Measures,” 
under the heading “Mitigation Measure Rec-2” for each action 
alternative.  As described, to mitigate the impacts of the road closure, 
Reclamation would provide an alternate route.  This route would use 
existing river crossings either immediately downstream from Shasta 
Dam or further south to provide access to the Chappie-Shasta Off-
Highway Vehicle (OHV) Area, residences, and businesses on the west 
side of Shasta Dam.  The route would be improved to provide adequate 
access, security features, and road improvements, as necessary, and 
made sufficient so that vehicles can safely use the route.  Mitigation 
Measure Rec-2 has been revised to provide further clarification.  
Mitigation Measure Rec-2 now states: 

Reclamation will inform recreation users of the 
Chappie-Shasta OHV Area about an alternative access 
route.  This route will use existing river crossings either 
immediately downstream from Shasta Dam or further 
south.  The route will be improved to provide adequate 
access, security features, and road improvements (e.g., 
by grading unpaved portions), as necessary, and made 
sufficient so that vehicles can safely use the route. To 
mitigate the temporary disruption in public tours of 
Shasta Dam during construction, Reclamation will 
develop and provide enhanced information about the 
dam and its operation at the Reclamation Visitor Center 
at the dam, which would remain open. Mitigation for 
temporary loss of access to the trailhead at the west end 
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of Shasta Dam is not necessary because the trailhead 
itself would be affected by construction. 

With implementation of Mitigation Measure Rec-2, this impact would 
be considered less than significant for all action alternatives. 

As discussed in Chapter 2, “Alternatives,” Section 2.3.2, 
“Environmental Commitments Common to All Action Alternatives,” 
environmental commitments for the proposed action include developing 
and implementing a construction management plan to avoid or minimize 
potential impacts on public health and safety during project construction, 
to the extent feasible. Environmental commitments implemented before 
construction would also include developing and implementing a 
comprehensive mitigation strategy to minimize potential impacts to 
physical, biological, and socioeconomic resources described in this 
DEIS. As described in Reclamation’s NEPA Handbook, Reclamation is 
obligated to fulfill and appropriately fund all monitoring and mitigation 
measures that it commits to implementing in its final decision. For NEPA 
documents, these commitments generally appear in the ROD and other 
decision documents. 

RBR-2 – Reduced Public Access Around Shasta Lake 
Several comments received during the public comment period expressed 
concern over bridges and roads that would be inundated by the new high 
water level of the proposed alternatives, and how these bridges and 
roads would be relocated. Commenters also raised concerns over 
continued and maintained access to Shasta Lake, both during and after 
construction, and how this would be accomplished. It was also requested 
that the impacts caused by the road and bridge relocations be addressed 
in the Final EIS. 

All action alternatives include road relocations and bridge modifications 
to maintain existing levels of access around Shasta Lake.  In summary, 
all action alternatives include five vehicular bridge replacements/ 
modifications, three railroad bridge modifications, and up to 30 road 
segment relocations. 

As described in the DEIS Engineering Summary Appendix, Chapter 4, 
“Design Consideration for Reservoir Area Infrastructure Modifications 
and/or Relocations,” as a result of raising Shasta Dam, Charlie Creek, 
Doney Creek, McCloud River, and Didallas Creek vehicle bridges 
would need to be replaced with a minimum of four-feet of freeboard 
above the full pool elevation.  Additionally, Fender’s Ferry vehicle 
bridge would require modifications to keep the steel superstructure from 
inundation. More information regarding vehicle bridge modification and 
replacement design assumptions and construction activities and 
quantities can be found in the DEIS Engineering Summary Appendix, 
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Chapter 4, “Design Consideration for Reservoir Area Infrastructure 
Modifications and/or Relocations,” under the “Bridge Relocations” 
heading and in Plates 27 through 31. 

As stated in the DEIS Engineering Summary Appendix, Chapter 4, 
“Design Consideration for Reservoir Area Infrastructure Modifications 
and/or Relocations,” as a result of raising Shasta Dam, Union Pacific 
Railroad bridges at the existing Sacramento River 2nd Crossing and 
Doney Creek, would need to be modified to accommodate the higher 
water level.  The DEIS also states, that modifications would be required 
for Pit River Bridge. The Pit River Bridge would remain in place, but a 
watertight concrete tub would be placed around the existing bearing and 
lower steel truss to keep the structure dry. More information regarding 
the construction activities, construction quantities, and details related to 
railroad bridge relocations and modifications can be found in the DEIS 
Engineering Summary Appendix Chapter 4, “Design Consideration for 
Reservoir Area Infrastructure Modifications and/or Relocations,” under 
the “Union Pacific Railroad Bridge Replacements” heading and in Plates 
32 through 38. 

As stated in DEIS Chapter 20, “Transportation and Traffic,” Section 
20.3.4, “Direct and Indirect Effects,” under Impact Trans-2, access to 
Shasta Lake during construction would be affected by the proposed 
bridge and road relocations, and traffic slowdowns may also occur 
because of actions such as lane closures and heavy equipment accessing 
relocation areas. It is anticipated that the new roadway and bridge 
alignments would be constructed and connected to connecting facilities 
before demolition of existing facilities in the proposed inundation area. 
The DEIS Chapter 20, “Transportation and Traffic,” Section 20.3.5, 
“Mitigation Measures,” has additional information on how lane closures 
and traffic slowdowns during construction would be mitigated by 
Reclamation during construction. An example mitigation measure is 
below: 

Mitigation Measure Trans-1 – Before construction 
starts, Reclamation and its primary contractors for 
engineering and construction will develop a coordinated 
construction traffic control plan to minimize the 
simultaneous use of roadways by different construction 
contractors for worker commute trips, material hauling, 
and equipment delivery to the extent feasible. The plan 
will outline phasing of activities and the use of multiple 
routes to and from off-site locations to minimize the 
daily amount of traffic on individual roadways. 
Reclamation will require that the construction 
contractors implement and enforce the plans throughout 
the construction periods. 
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Road and bridge relocations would allow for continued access to 
recreation facilities, private residences and businesses around Shasta 
Lake after construction is completed. 

As stated in the DEIS Engineering Summary Appendix, Chapter 4, 
“Design Considerations for Reservoir Area Infrastructure Modifications 
and/or Relocations,” under the “Road Relocations” heading, 
approximately 4.1 miles of paved roadway and 2.3 miles of unpaved 
roadway would require relocation as a result of the 18.5-foot raise. 
Feasibility-level quantities based on the feasibility-level designs have 
been estimated for each affected road segment. 

The process of developing the cost estimates for both bridge and road 
relocations is described in the DEIS Engineering Summary Appendix, 
Chapter 5, “Opinion of Probable Construction Cost.” Unit prices were 
developed using a semi-detailed method and applied to the quantities 
developed from the feasibility-level designs. Contingencies for all cost 
estimates are included as described in the above mentioned section in 
the DEIS. The DEIS Chapter 20, “Transportation and Traffic,” Section 
20.3.4, “Direct and Indirect Effects,” describes the potential effects of 
road relocations for each SLWRI action alternative. These impacts are 
described for each alternative and mitigation for each impact is provided 
in DEIS Chapter 20, “Transportation and Traffic,” Section 20.3.5, 
“Mitigation Measures.” 

Reclamation is aware that road and bridge relocations and improvements 
will be required with any of the proposed alternatives. The affected 
roads and bridges are detailed in the DEIS Engineering Summary 
Appendix, Chapter 4, “Design Considerations for Reservoir Area 
Infrastructure Modifications and/or Relocations.”  As described, affected 
roads and bridges would be replaced or modified as necessary to 
maintain existing levels of access around the shoreline. If the SLWRI is 
authorized by Congress, further refinement of road relocations and 
bridge modification designs will be completed. 

33.3.17 Master Comment Responses for Water Rights 

WR-1 – Water Rights 
DEIS Chapter 6, “Hydrology, Hydraulics and Water Management,” 
Sections 6.2, “Regulatory Framework,” and Section 3.2, “Criteria 
Determining Significance,” and Chapter 7, “Water Quality,” Section 
7.2.2, “State,” regulatory framework of the DEIS describes the relevant 
State Water Resources Control Board (State Water Board) water rights 
orders and decisions, water quality control plans, and information on the 
Joint Point of Diversion temporary petitions and water transfer petitions 
currently under consideration at the State Water Board.  These orders, 
decisions, plans and petitions will continue to be enforced under both the 
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No Action Alternative and with any of the action alternatives.  The 
SLWRI does not alter any of these proceedings and they are 
acknowledged in the DEIS. 

Chapter 6, “Hydrology, Hydraulics and Water Management,” Section 
6.3.3, “Direct and Indirect Effects,” provides information on current 
Shasta Reservoir storage levels and anticipated average end-of-month 
storage for the No Action and each of the action alternatives under both 
the 2005 conditions and 2030 future conditions. 

The existing rights to store water in Shasta Lake, along with historical 
storage data, were evaluated to determine if additional storage rights 
were required to fully use the increase in storage provided by the 
proposed project.  Reclamation holds three permits for storage at Shasta 
– Permit 12721 allows of storage of up to 3,190,000 acre-feet per annum 
between October 1 and June 30; Permits 12722 and 12723 are for the 
storage of 1,303,000 acre-feet per annum between October 1 and June 
30.1  Total combined storage under these permits is 4,493,000 acre-feet 
per annum. 

The maximum amount of water that can be stored under these rights is 
further limited by the actual amount stored under that right.  All water 
right permits have a period during which the actual maximum beneficial 
use (or storage) under the right is determined – after this period expires, 
the permit holder receives a license for the highest amount put to 
beneficial use (or stored) in any one year.  The development period for 
Permits 12721, 12722 and 12723 ended on December 1, 1990. 

Shasta Lake storage data from 1944 through 2013 was reviewed to 
determine if the present storage rights are adequate to support an 
expansion of Shasta Lake.  Maximum storage under the Shasta permits 
occurred in the October 1977 to June 1978 storage season, when 
3,190,000 acre-feet was stored under Permit 12721 and 716,336 acre-
feet was stored under Permits 12722 and 12723 for a total of 3,906,336 
acre-feet.2  The next highest season to date was 1992/1993, when 
2,869,335 acre-feet was stored under Permit 12721.  The difference 
between the highest season of storage and second highest season of 
storage is 1,037,001 acre-feet. 

The year of maximum storage started with only 631,700 acre-feet in 
storage on October 1, 1977.3  Above normal precipitation resulted in 

                                                 
1 The purpose of use for Permit 12722 is municipal and industrial; the purpose of use for Permit 12723 is 

irrigation and other miscellaneous uses. These permits cover the same amount of water; that is, a total 
1,303,000 acre-feet per annum can be stored for all purposes covered by these permits. 

2 1978 is the only year in which storage occurred under Permits 12722 and 12723. 
3 Storage is calculated using a “Water Year”, which runs from October 1 to September 30 of the next year. 
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Shasta storage peaking at 4,447,111 acre-feet on May 31, 1978.4  This 
extremely dry year followed by an extremely wet year, with no 
environmental bypass or release requirements, has occurred only once 
since storage began at Shasta in 1944.  This combination of events 
(extremely low storage followed by above normal precipitation) is 
highly unlikely to be repeated – primarily because Biological Opinions 
for the protection of salmonids in the Sacramento River mandate higher 
storage levels of approximately 2,000,00 acre-feet in Shasta Lake at the 
end of the water year.  Assuming that Shasta storage is increased by 
634,000 acre-feet to 5,134,000 acre-feet, end of year storage will have to 
be less than 641,000 acre-feet (or 32 percent of the minimum storage 
target set by the Biological Opinions) in order for the present permitted 
Shasta storage rights of 4,493,000 acre-feet to be exceeded.  End of year 
storage would have to be less than 1,227,664 acre-feet (or 61 percent of 
the minimum storage target) in order for the year of highest storage 
(3,906,336 acre-feet) to be surpassed. 

This evaluation shows that the present rights for storage of water in 
Shasta Lake under Permits 12721, 12722 and 12723 are sufficient to 
fully use the maximum increase in storage provided by the proposed 
project.  Therefore, there is no need for Reclamation to apply for 
additional storage rights at Shasta Lake as part of the SLWRI.5 

Chapter 26, “Other Required Disclosures,” Section 26.6.2, “State 
Requirements,” states that none of the action alternatives include any 
actions that would require acquisition, use or modification of water 
rights.  The action alternatives would comply with all existing water 
rights in the primary and extended study areas. 

33.3.18 Master Comment Responses for Comprehensive Mitigation 

CMS-1 – EIS Mitigation Plan 
As required by the National Environmental Policy Act (NEPA), Chapter 
2, “Alternatives,” of the DEIS included a discussion of mitigation 
measures and environmental commitments that are intended to reduce 
the environmental consequences of the action alternatives. Several 
commenters expressed concern that there was insufficient breadth in the 
mitigation measures or that strategies for implementation were 
incomplete. 

                                                 
4 Storage is calculated on a daily basis and incorporates both initial storage volumes and refill storage 

volumes, which is why the total volume stored can be (and is in this case) higher than the volume 
represented by the end of season minus the beginning of the season. 

5 If required, an application for an additional or amended water right for an enlarged Shasta Reservoir would 
be subject to a future action by a State agency. It would be necessary for the State agency to evaluate 
participation in that action consistent with California Public Resources Code § 5093.542(c). 
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Mitigation measures must be part of an EIS, but a “fully developed” 
mitigation plan is not required at this stage of the project.  NEPA 
requires that “mitigation be discussed in sufficient detail to ensure that 
environmental consequences have been fairly evaluated.”  (See 
Robertson v. Methow Valley Citizens Council, 490 U.S. 332, 352, 109 
S.Ct. 1835, 1846-47, 104 L.Ed.2d351 (1989)).  NEPA does not include 
“a substantive requirement that a complete mitigation plan be actually 
formulated and adopted,” nor does it “demand the presence of a fully 
developed plan that will mitigate all environmental harm before an 
agency can act.” Neither does NEPA require that all mitigation measures 
identified in the mitigation plan be implemented. Mitigation measures 
become mandatory under NEPA regulations when they are included as a 
part of the decision to implement a project (40 CFR 1505.3). 

The Preliminary Environmental Commitments and Mitigation Plan 
Appendix of the Final EIS provides a comprehensive summary of the 
commitments Reclamation has made to be responsive and, in many 
instances, to reduce impacts; however, final project authorization will 
determine which mitigation measures will be implemented.  On-the-
ground projects will be developed in response to the elements of the 
mitigation plan included in any Congressional authorization. If one of 
the action alternatives is selected, a monitoring and enforcement 
program shall be adopted for any mitigation measures that are ultimately 
included in a decision or, if appropriate, in any recommendation to 
Congress (40 CFR 1505.2).  Regulations for NEPA (40 CFR 1508.28) 
will allow a subsequent phase of a project, such as environmental 
mitigation, to “tier” to this EIS to ensure that implementation is 
consistent with project objectives as planned. 

Several commenters referred to requirements for mitigation under the 
CEQA. At this time, a lead agency for the CEQA has not been identified 
and discretionary decisions by California public agencies under CEQA 
are not anticipated without authorization from the state legislature.  
Should decisions that are subject to CEQA by California public agencies 
be necessary, it is intended that this EIS could be used by the lead 
agency, with appropriate scoping and review, for an EIR for those 
decisions.  The definition of “mitigation” under CEQA regulations 
(CEQA Guidelines 15370) is the same as that used in the federal NEPA 
regulations (40 CFR 1508.20), although CEQA does require a 
commitment to mitigation measures within the CEQA document.  The 
Final EIS includes a new appendix to the EIS titled “Preliminary 
Environmental Commitments and Mitigation Plan Appendix,” which 
may be used by any CEQA lead agency to adopt mitigation measures.  
Reclamation, however, is not subject to CEQA and will not be making 
any CEQA decision. Public agencies of the State of California could use 
this information, supplement it as necessary, decide whether any impact 
is significant for CEQA purposes, and require appropriate mitigation, as 
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necessary.  Note that decisions required by CEQA would apply only to 
state and local actions. 

In section 2.3.2, “Environmental Commitments Common to All Action 
Alternatives,” the DEIS states that before the publication of the Final 
EIS, Reclamation would develop a comprehensive mitigation strategy 
(CMS) intended to minimize or compensate for potential impacts to 
physical, biological, and socioeconomic resources.  The CMS is detailed 
in a new appendix titled “Preliminary Environmental Commitments and 
Mitigation Plan Appendix.” In addition to summarizing the 
environmental commitments described in Chapter 2, “Alternatives,” the 
appendix provides a detailed discussion of development, 
implementation, and monitoring elements for mitigation presented in 
Chapters 4 through 25 of the EIS. 

The systematic approach used to develop, enhance, and/or revise 
mitigation measures included a comprehensive review of project impacts 
and applicable mitigation measures by Reclamation and several federal 
responsible and cooperating agencies (USFWS, Forest Service, U.S. 
Department of the Interior, Bureau of Land Management (BLM), EPA, 
and USACE).  This process enabled Reclamation to review information 
in the existing record and either confirm or adjust the need for mitigation 
specific to each impact.  It also provided Reclamation and the 
responsible and cooperating agencies the opportunity to review the 
adequacy and feasibility of each mitigation measure identified in the 
DEIS. 

The process included a series of interagency workshops that focused on 
impacts to physical processes and biological resources. In the 
workshops, specialists from Reclamation and the 
cooperating/responsible agencies developed a framework for quantifying 
some of the impacts in Chapter 11, “Fisheries and Aquatic Ecosystems,” 
Chapter 12, “Botanical Resources and Wetlands,” and Chapter 13, 
“Wildlife Resources,” of the EIS and establishing mitigation ratios.  A 
key element of the framework was to consider impacts on specific 
habitat types and species (e.g., gray pine and associated species) and 
develop mitigation specific to those habitat types and species.  In other 
words, rather than simply identifying the cumulative number of acres for 
all habitat types that would be affected by raising Shasta Dam and 
developing broad mitigation measures for those acres, the mitigation 
measures would respond to the ecologic diversity of the project area and 
would be specific to impacts on specific habitat types and species. 

In a number of instances, Reclamation identified the need to enhance or 
revise the mitigation measures in the DEIS. Considerable effort went 
into determining the amount of mitigation activity that would likely be 
needed for each impact. For example, the amount of low-gradient stream 



Chapter 33 
Public Comments and Responses 

33.3-99 Final – December 2014 

reaches in the project area was determined for each of the action 
alternatives (Impact Aqua-07), and mitigation measures were developed 
to restore comparable amounts of currently degraded low-gradient 
streams adjacent to and potentially upstream from Shasta Lake. In 
another example, potentially adverse impacts to known sites of BLM 
and Forest Service sensitive plant species were identified (Impact Bot-
3).  A corresponding mitigation measure was then developed to create a 
propagation program (including genome sequencing), reestablish plant 
populations at appropriate locations, and purchase or otherwise secure 
replacement habitat with conservation easements or other agreements. 
Other examples are identified in the referenced appendix. 

This systematic review: 

1. Confirmed that some impacts had no feasible mitigation 

2. Identified mitigation measures presented in the DEIS that were 
deemed adequate by Reclamation and the participating 
responsible and cooperating agencies;  

3. Refined the expected magnitude of an impact, resulting in a 
revision to the EIS; 

4. Clarified mitigation measures with respect to level of specificity 
(e.g., timing, location, magnitude); and 

5. Identified new mitigation measures primarily associated with 
impacts on biological resources and physical processes and 
evaluated their feasibility and potential effectiveness. 

In addition to the comprehensive discussion of the environmental 
commitments made by Reclamation in Chapter 2, “Alternatives,” the 
mitigation measures described in the “Preliminary Environmental 
Commitments and Mitigation Plan Appendix,” are incorporated into the 
relevant sections of Chapters 4 through 25 of the EIS. 

At this point in Reclamation’s NEPA process, some mitigation measures 
are more certain than others.  Mitigation measures have been sufficiently 
developed that Reclamation can identify the general amount, type, and 
location of mitigation actions that will be implemented if and when 
Congress authorizes an action. 
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33.3.19 Master Comment Responses for McCloud River Public 
Resource Code/Fed W&S Eligibility 

WASR-1 – Eligibility of the McCloud River as a Federal Wild and 
Scenic River 
Several commenters stated that raising Shasta Dam would conflict with 
the designation of the McCloud River as a Federal wild and scenic river.  
This issue is addressed in Chapter 25, “Wild and Scenic River 
Considerations for the McCloud River.” 

The McCloud River has not been designated by Congress as a Federal 
wild and scenic river. Portions of the McCloud River, however, have 
been evaluated by the USFS and determined eligible for inclusion into 
the national Wild and Scenic River system. 

To afford the river any Federal protection under the Wild and Scenic 
Rivers Act, it would need to be a designated study river or a designated 
component of the national system.  At this time, the McCloud River has 
neither been designated a component of the national system nor a study 
river. 

The Wild and Scenic Rivers Act does not prohibit water developments 
that may affect portions of rivers that are eligible for inclusion in the 
national system. Section 5(d)(1) of the act does, however, require that in 
all planning for the use and development of water and related land 
resources, consideration be given to potential national wild, scenic, and 
recreational river areas by all Federal agencies involved. 

The EIS fully considers and discloses the effects of raising Shasta Dam 
on the eligibility of the McCloud River for inclusion into the Federal 
system.  Raising Shasta Dam would affect the eligibility of between 
1,470 linear feet (CP1) and 3,550 linear feet (CP3, CP4, CP4A, and 
CP5) of the lower McCloud River because water in those reaches would 
no longer be “free flowing,” a criteria for designation as a Federal Wild 
and Scenic River.  Water quality, another criterion for designation, 
would also be affected by periodic inundation. The DEIS also discloses 
the impacts to the river’s outstandingly remarkable values (ORV).  
These impacts include the potential inundation of prehistoric and 
historic sites from past use by Indian tribes, late 1800 and early 1900 
resorts, and logging activities; the potential loss of habitat for “blue 
ribbon trout species” (USFS 1994); and impacts to geologic features 
including rock outcrops, cascades, and pools. 

The maximum impact on the river’s free-flowing condition would be 
less than 3 percent of the total length of the lower river that is eligible 
for designation (DEIS Chapter 25, “Wild and Scenic River 
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Considerations for McCloud River”). This impact was determined to be 
significant; no feasible mitigation was identified. 

WASR-3 – The Shasta-Trinity National Forest LRMP and Protection 
of the Eligibility of the McCloud River as a Wild and Scenic River 
Some commenters suggested that the raising of Shasta Dam and 
inundation of part of the McCloud River conflicts with the Shasta-
Trinity National Forest (STNF) Land and Resource Management Plan 
(LRMP).  The STNF LRMP details actions of the Forest Service that 
occur on STNF lands.  Raising Shasta Dam is not a Forest Service 
project; rather, it is a Reclamation proposal for which the Forest Service 
is a cooperating Federal agency. The STNF LRMP does not extend to 
private land that is not under the administration of the Forest Service.  
The portion of the McCloud River that would be affected by raising 
Shasta Dam is currently private land and not subject to Forest Service 
administration under the STNF LRMP. 

The Federal Wild and Scenic Rivers Act does not prohibit water 
developments that may affect portions of rivers that are eligible for 
inclusion in the national system. Section 5(d)(1) of the Act requires that 
in all planning for the use and development of water and related land 
resources, consideration be given to potential national wild, scenic, and 
recreational river areas by all Federal agencies involved. 

The EIS fully considers and discloses the effects of raising Shasta Dam 
on the eligibility of the McCloud River for inclusion into the national 
system.  Raising Shasta Dam would affect the eligibility of between 
1,470 linear feet (CP1) and 3,550 linear feet (CP3, CP 4, CP 4A, and 
CP5) of the lower McCloud River because water in those reaches would 
no longer be “free flowing,” a criterion for designation as a Federal wild 
and scenic river.  Water quality, another criterion for designation, would 
also be affected by periodic inundation. The EIS also discloses the 
impacts to the rivers ORVs. These impacts include the potential 
inundation of prehistoric and historic sites from past use by Indian 
tribes, late 1800 and early 1900 resorts, and logging activities; the 
potential loss of habitat for “blue ribbon trout species” (USFS 1994); 
and impacts to geologic features, including rock outcrops, cascades, and 
pools. 

The maximum impact on the river’s free-flowing condition would be 
less than 3 percent of the total length of the lower river that is eligible 
for designation (DEIS Chapter 25, “Wild and Scenic River 
Considerations for McCloud River,” Section 25.4.3, “Direct and Indirect 
Effects”). 
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WASR-4 – CRMP’s Responsibilities to Maintain the Outstandingly 
Remarkable Values of the McCloud River 
Some commenters suggested that the Coordinated Resource 
Management Plan (CRMP) obligates the USFS to seek designation of 
the McCloud River under the Federal Wild and Scenic Rivers Act.  The 
role of the CRMP is addressed in EIS Chapter 25, “Wild and Scenic 
River Considerations for the McCloud River,” Section 25.1, 
“Background,” which has been revised in response to comments on the 
DEIS.  The CRMP was established to coordinate actions among the 
signatory landowners and parties with vested interests in the McCloud 
River so that actions of the signatory landowners on their properties 
would protect the ORVs of the McCloud River.  The CRMP’s purpose is 
to protect the ORVs through coordination of actions by signatory 
members on their properties. The CRMP does not pertain to the 
protection of ORVs by nonsignatories or on any land other than that of 
the signatory landowners. Under the terms of the CRMP, the Forest 
Service reserves the right to seek Wild and Scenic River designation if, 
for any reason, the actions of a signatory member of the CRMP on the 
signatory member’s land failed to protect the ORVs, as described in the 
CRMP Memorandum of Understanding. 

Reclamation is not a signatory to the CRMP.  Raising Shasta Dam is a 
Federal proposal for which Reclamation is the lead agency. Raising 
Shasta Dam is not an action arising out of the CRMP or from actions by 
a member of the CRMP.  As such, the CRMP does not obligate the 
Forest Service to seek designation of the McCloud River as part of the 
national system as a result of Reclamation’s proposal to raise Shasta 
Dam. Text has been added to Chapter 25, “Wild and Scenic River 
Considerations for the McCloud River,” to clarify that the 
responsibilities of the CRMP are limited to the properties of the 
signatory landowners. 

WASR-6 – Protections of the Lower McCloud River as Identified in 
the California Public Resources Code, Section 5093.542 
Several commenters stated that raising Shasta Dam would conflict with 
California Public Resources Code Section 5093.542, an amendment to 
the California Wild and Scenic Rivers Act (California Public Resources 
Code Section 5093.50 to Section 5093.54), that affords protection to the 
wild trout fishery and free-flowing condition of the McCloud River.  
This issue is addressed in Chapter 25, “Wild and Scenic River 
Considerations for the McCloud River.” 

The California Resources Agency assessed the suitability of the 
McCloud River for inclusion in the California Wild and Scenic Rivers 
System, and it was found eligible.  However, the California legislature 
declined to add the river to the California Wild and Scenic Rivers 
System and instead amended the California Wild and Scenic Rivers Act, 
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California Public Resources Code Section 5093.542, to protect the 
river’s wild trout fishery and free-flowing condition from McCloud Dam 
to Shasta Reservoir. 

The Final EIS has been revised to clarify that the action alternatives 
would affect the wild trout fishery and free-flowing condition of the 
lower McCloud River, as defined in the California Public Resources 
Code Section 5093.542. In the Final EIS, Impacts WASR-3 and WASR-
4 in Chapter 25, “Wild and Scenic River Considerations for the 
McCloud River,” and analysis were refined to describe how action 
alternatives would affect the wild trout fishery and free-flowing 
condition of the lower McCloud River, as identified in the California 
Public Resources Code Section 5093.542.  

The Final EIS has also been revised to enhance the level of detail and 
commitment to mitigate impacts described under WASR-3 and WASR-
4.  These include efforts to improve, protect, and restore the wild trout 
fishery of the lower McCloud River and, to a lesser degree, mitigate 
impacts on free-flowing conditions. Specifically, Mitigation Measure 
WASR-3 “Develop and Implement a Comprehensive Multi-scale 
Fishery Protection, Restoration and Improvement Program for the 
Lower McCloud River Watershed” has been refined to include 
acquisition of lands from willing sellers on the lower McCloud River.  
Additionally, Mitigation Measure WASR-4 “Implement Protection, 
Restoration, and Improvement Measures to Benefit Hydrologic 
Functions Within the Lower McCloud River Watershed” has been added 
to address impacts to free-flowing conditions. Although the Final EIS 
includes these two mitigation measures, the associated determinations of 
significance have not been revised. 

In addition, Reclamation has revised the Final EIS to clarify that some 
California state agencies may determine that they are precluded from 
issuing permits or approvals for the Preferred Alternative or another 
action alternative and that the State of California will need to determine 
whether Proposition 1, “Water Bond. Funding for Water Quality, 
Supply, Treatment, and Storage Project,” funds can be used to support 
the Preferred Alterative or another action alternative. Although the 
action alternatives would affect the resources identified in the California 
Public Resources Code Section 5093.542, NEPA obligates the Federal 
agency to disclose the consequences of the Federal action, which can 
include consideration of alternatives that may be inconsistent with 
existing State or Federal law. 

Some commenters questioned whether the DEIS comports with NEPA, 
given the limitation on some State agencies under California Public 
Resources Code Section 5093.542(c).  Section 5093.542(c) states: 
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“Except for participation by the Department of Water 
Resources in studies involving the technical and 
economic feasibility of enlargement of Shasta Dam, no 
department or agency of the state shall assist or 
cooperate with, whether by loan, grant, license, or 
otherwise, any agency of the Federal, state, or local 
government in the planning or construction of any dam, 
reservoir, diversion, or other water impoundment 
facility that could have an adverse effect on the free-
flowing condition of the McCloud River, or on its wild 
trout fishery.” 

Some State agencies have not participated in developing the SLWRI or 
the associated EIS, but several California agencies have interpreted the 
California Public Resources Code as allowing them to participate in 
technical efforts within their jurisdiction so that Reclamation would 
have sufficient information available to evaluate the environmental 
impacts of the action alternatives. Those State agencies include the 
Natural Resources Agency (CDFW, DWR) and the Central Valley 
Regional Water Quality Control Board.  In addition, DWR has 
participated in studies involving the technical and economic feasibility 
of enlargement of Shasta Dam, which is sanctioned by Section 
5093.542c of the California Public Resources Code. Generally, 
Reclamation cannot force any State agency to participate, let alone 
cooperate, in the development of an EIS for a proposed Reclamation 
project, including the SLWRI EIS. But that does not mean that 
Reclamation cannot reasonably analyze a project’s potential impacts.  In 
this case, stakeholders and agencies, including some State agencies, 
participated in the scoping process and discussions with Reclamation. 
Reclamation used information provided through these means and 
performed focused studies to document resource conditions and evaluate 
the potential impacts of the range of alternatives developed through the 
SLWRI feasibility study. The tools used to evaluate impacts of the 
alternatives were selected based on Reclamation’s standard practices and 
input from responsible Federal, State, and local agencies and subject 
matter experts. To perform the appropriate level of analysis for an EIS, 
Reclamation used the best available information on State-managed 
resources and took the requisite hard look at potential impacts of the 
SLWRI based on the best available technical data. 

WASR-8 – Effects to the Eligibility of Rivers for Inclusion in the 
Federal Wild and Scenic River System 
Several commenters stated that the DEIS did not fully disclose the fact 
that the Sacramento and McCloud rivers were included in the 
Nationwide Rivers Inventory (NRI) and lacked a discussion of how 
Reclamation considered the impacts on listed river segments in the 
DEIS, as required under Section 5(d)(1) of the Federal Wild and Scenic 
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Rivers Act.  They also pointed out that if a river is listed in the NRI, the 
Federal agency involved with the action must consult with the land 
managing agency, or the National Park Service if the river is on private 
lands, to attempt to avoid or mitigate adverse effects. The NRI, first 
initiated in 1979 and now populated with hundreds of river segments, 
identified four river segments in the SLWRI study area as eligible for 
listing in the national system, one segment of the McCloud River and 
three segments of the Sacramento River.  To be eligible, a river segment 
must possess a free-flowing character and contain one or more natural, 
cultural, or recreational ORVs. No segments of river in the Sacramento 
or McCloud River systems have been designated as a Wild and Scenic 
River under Federal law.  However, the eligibility of some segments of 
the Sacramento and McCloud River systems for inclusion in the national 
Wild and Scenic River System could be affected by the proposal to raise 
Shasta Dam.  Three NRI segments are on the Sacramento River below 
the Shasta Dam. These were evaluated and determined to be eligible for 
the NRI in the BLM’s Redding Resource Management Plan (RMP: A-
16) and are identified in Chapter 18, “Recreation and Public Access,” of 
the DEIS, The ORVs on these reaches could be adversely affected by 
changes in flows if the height of Shasta Dam is raised. The fourth reach 
is on the lower McCloud River above Shasta Dam.  A fifth river 
segment on the mainstem of the Sacramento River above Shasta Dam 
was not identified in the NRI, but was determined to be eligible by the 
USFS through the LRMP inventory and planning process for the STNF. 

Changes in pool elevation will seasonally affect the free-flowing 
condition and water quality in those segments of the McCloud and 
Sacramento rivers where they enter Shasta Lake. The DEIS analyzed 
impacts to the eligibility of the McCloud River in Chapter 25, “Wild and 
Scenic River Considerations for the McCloud River,” but did not 
address impacts on affected eligible segments of the Sacramento River 
above and below the dam.  Text has been added to the Final EIS in 
Chapter 17, “Land Use,” to address impacts on potential ORVs on 
affected reaches of the Sacramento River.  The affected segments of 
rivers listed are shown in Table 33.3-6 below. 
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Table 33.3-6. Affected Segments of Rivers 

River Potentially Affected 
Eligible Segment ORVs 

Responsible 
Federal 
Agency 

Sacramento 

Below Shasta Dam, 
Arnold Bend above 
Colusa to Red Bluff 
Diversion Dam. 

Recreation and 
Fishing 

Bureau of Land 
Management; 
US Fish and 
Wildlife Service 
(Corning to 
Colusa)  

Sacramento 

Below Shasta Dam, 
Interstate Highway 5 
bridge crossing 
immediately north of Red 
Bluff to Interstate Highway 
5 bridge crossing at 
Anderson. 

Scenery, 
Recreation, 
Fishing, Wildlife 
and Other Values. 

Bureau of Land 
Management 

Sacramento 

Below Shasta Dam, Balls 
Ferry Bridge to gaging 
station below Sevenmile 
Creek 

Scenery, 
Recreation, 
Fishing, Heritage 

Bureau of Land 
Management 

Sacramento 

Above Shasta Dam at the 
transition reach where the 
Sacramento River flows 
into Shasta Lake 

Cultural/Historical, 
Fisheries, 
Geology, Visual 
Quality/Scenery 

Shasta-Trinity 
National Forest 

McCloud 

Above Shasta Dam at the 
transition reach where the 
McCloud River flows into 
Shasta Lake 

Cultural/Historical, 
Fisheries, 
Geology, Visual 
Quality/Scenery 

Shasta-Trinity 
National Forest 

 

The Wild and Scenic Rivers Act does not prohibit water developments 
that may affect portions of rivers that are eligible for inclusion in the 
national Wild and Scenic Rivers System, except on rivers designated by 
Congress under Section 5(a) of the Act.  The Sacramento and McCloud 
rivers have not been designated by Congress under Section 5(a) of the 
Wild and Scenic Rivers Act. Section 5(d)(1) of the Wild and Scenic 
Rivers Act requires that, in all planning for the use and development of 
water and related land resources, consideration shall be given by all 
Federal agencies involved to potential national wild, scenic, and 
recreational river areas.  The EIS fully considers and discloses the 
effects of raising Shasta Dam on the ORVs and wild and scenic 
eligibility of the McCloud River in Chapter 25, “Wild and Scenic River 
Considerations for the McCloud River.” The EIS provides additional 
information about potential effects to the eligible reaches of the 
Sacramento River in Chapter 17, “Land Use.” 
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33.3.20 Master Comment Responses for Relationship to BDCP 

BDCP-1 – Relationship of the SLWRI to the Bay Delta Conservation 
Plan 
Several comments reflect concerns regarding potential inter-
relationships between the SLWRI and BDCP. 

The SLWRI is being studied under a separate authorization that is not 
predicated on the outcome of the BDCP.  SLWRI action alternatives 
were evaluated independently of the BDCP process.  The potential water 
conveyance facilities and other conservation measures of the BDCP 
were not incorporated into SLWRI action alternatives or Existing 
Conditions scenarios.  Accordingly, all potential benefits of SLWRI 
action alternatives, such as estimated increases in fisheries benefits and 
agricultural and municipal and industrial water supply reliability, were 
evaluated in the absence of any of the potential BDCP alternative 
conveyance facilities and other conservation measures. 

As stated above, the BDCP is not included as a project under the No-
Action Alternative for the SLWRI.  As described in Chapter 2, 
“Alternatives,” of the DEIS and Final EIS, Section 2.2, “No-Action 
Alternative,” projects included in the No-Action Alternative include 
those with current authorization, secured funding for design and 
construction, and environmental permitting and compliance activities 
that are substantially complete.  Since the BDCP is still in the planning 
phase and no specific plan has been approved for implementation, it 
does not meet these criteria and is not included as a project under the 
No-Action Alternative. 

The BDCP is, however, considered in the cumulative effects analysis for 
the SLWRI, which is described in the DEIS Chapter 3, “Considerations 
for Describing Affected Environment and Environmental 
Consequences,” Section 3.2.9, “Cumulative Effects.”  As described, 
the BDCP is considered qualitatively in the assessment of cumulative 
effects of SLWRI action alternatives for each resource area, as 
applicable.  For more information about the BDCP cumulative effects 
analysis, please see Master Comment Response EI-7, “Bay Delta 
Conservation Plan Too Speculative to Provide Meaningful Quantitative 
Cumulative Analysis in the SLWRI EIS.” 

As stated above, the SLWRI is being studied under a separate 
authorization from the BDCP and BDCP facilities and measures were 
not incorporated into SLWRI action alternatives.  Furthermore, the 
BDCP was not incorporated into SLWRI No-Action Alternative or 
Existing Conditions scenarios because it is still in the planning phase 
and no specific plan has been approved for implementation, and 
therefore does not meet the criteria for inclusion.  Accordingly, the 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.3-108 Final – December 2014 

SLWRI is separate from the BDCP, and SLWRI action alternatives, 
including benefits of action alternatives, do not depend on 
implementation of the BDCP.  With SLWRI having five action 
alternatives and the BDCP having 15 conveyance action alternatives, it 
is not possible to provide a meaningful quantitative evaluation of all the 
potential combinations of actions at this time.  However, consistent 
with CEQ Regulations, the BDCP was considered in the assessment of 
cumulative effects of SLWRI action alternatives for each resource area. 

Operation of new conveyance facilities and/or flow patterns proposed 
under the BDCP would require changes in existing CVP operations, as 
described in the BDCP DEIR/S.  Similarly, operation of additional 
storage and/or flow patterns proposed under the SLWRI would also 
require changes in existing CVP operations as detailed in the EIS.  
Reclamation agrees that the SLWRI and the BDCP will need to be 
coordinated in terms of operations should both of these projects be 
implemented, just as the CVP and SWP operations are currently 
coordinated through the Coordinated Operations Agreement (COA) and 
operations described in the 2008 Long-Term Operation BA. 

33.3.21 Master Comment Responses for Reservoir Area Hydrology 

RAH-1 – Available Water to Fill an Enlarged Reservoir 
Several commenters raised a concern that because Shasta Reservoir only 
fills to the top of the dam occasionally, and that enlarging Shasta Dam 
will not cause inflow to increase, that an even larger reservoir would not 
fill and is not needed.  It is true that enlarging Shasta Dam will not cause 
inflow to increase; the increased storage will allow more efficient 
reservoir operations that capture and store water that is currently 
released downstream as part of flood control operations. 

Shasta Dam is currently operated for multiple purposes including water 
supply, fisheries flows and flood control.  Flood control operations are 
regulated by USACE criteria which include safe releases downstream 
and the reservation of empty storage capacity during the flood season for 
capturing runoff events.  As the flood season ends, this storage space is 
gradually reduced and can be filled for other purposes, however, because 
of uncertainty in weather and inflow forecasts and other operational 
restrictions the reservoir is not allowed to be completely filled during the 
wet season when flood control capacity may still be needed and as a 
consequence the reservoir rarely completely fills. With additional 
storage capacity available there is additional operational flexibility to 
allow capture of additional flows during the flood season resulting in 
additional water in storage even if the reservoir does not completely fill 
each year.  To evaluate the impact of the additional storage available for 
non-flood control purposes for each alternative over a range of rainfall 
year types, modeling is used. 
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Shasta Reservoir and its flood control operations are described in the 
DEIS in Chapter 6, “Hydrology, Hydraulics, and Water Management,” 
Section 6.1.5, “Flood Management, Shasta Lake and Vicinity.”  
Additional details on the flood control requirements and operations are 
included in Section 6.2, “Regulatory Framework,” Subsection 6.2.1, 
“Federal, Flood Management Requirements.”  Shasta operations for 
each alternative under these requirements were simulated with the 
CalSim-II CVP/SWP simulation model, the best available tool for 
predicting system-wide water operations throughout the Central Valley.  
Details on the CalSim-II model and the assumptions included in all 
simulations can be found in Chapter 6, “Hydrology, Hydraulics and 
Water Management,” Section 6.3, “Environmental Consequences and 
Mitigation Measures,” and Section 6.3.1, “Methods and Assumptions,” 
and in the Modeling Appendix, Chapter 2, “CalSim-II.”  Flood 
operations at Shasta Lake are simulated based on regulatory 
requirements to maintain specific volumes of available, or empty, 
storage over the course of a year for protection against future flood 
events.  During a flood event the high inflows are first captured in 
Shasta Lake up to the regulatory storage limits.  When the flood control 
storage limits are met, releases are increased up to the safe downstream 
channel capacity.  If the inflows are greater than the safe downstream 
channel capacity the regulatory storage limits can be exceeded and the 
excess inflow stored in Shasta Lake.  When the high inflows reduce, the 
stored flood water is released from Shasta Lake until the storage reaches 
the regulatory limits to provide protection for future flood events.  These 
flood control releases occur before Shasta Lake is physically full; they 
are driven by the flood control storage regulatory limitations. 

The following Table 33.3-7 shows the number of months and years that 
Shasta Reservoir reaches the regulatory flood control storage limit in 
both the Existing Condition and Future No-Action Alternative in the 
CalSim-II simulations.  During these months there is the possibility that 
Shasta Reservoir may need to make flood control releases to maintain 
the regulatory flood control limit.  The enlarged Shasta Lake allows 
capture of a portion of these releases due to the larger available usable 
storage under the flood control storage limits. 
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Table 33.3-7. Number of Months and Years Shasta Reservoir Reaches 
Regulatory Flood Control Storage Limit for Existing and Future No-Action 
Alternative 

Year Type 
Total Months and 
Years in Category 
#Months #Years 

Existing 
Condition 

#Months #Years 

Future No-Action 
Alternative 

#Months #Years 
Wet 312 26 153 26 139 26 
Above 
Normal 144 12 36 12 30 11 

Below 
Normal 168 14 14 7 15 8 

Dry 216 18 8 4 7 4 
Critical 144 12 1 1 0 0 

Total 984 82 212 50 191 49 

RAH-2 – Reservoir Surface Area with Reservoir Enlargement 
Several comments were received that requested data on the surface area 
of Shasta Lake be provided under the various reservoir enlargements. 

The operations of Shasta Reservoir, including surface area were 
simulated with the CalSim-II CVP/SWP simulation model, the best 
available tool for predicting system-wide water operations throughout 
the Central Valley.  Details on the CalSim-II model and the assumptions 
included in all simulations can be found in in the DEIS in Chapter 6, 
“Hydrology, Hydraulics and Water Management,” Section 6.3, 
“Environmental Consequences and Mitigation Measures,” and Section 
6.3.1, “Methods and Assumptions,” and in the Modeling Appendix, 
Chapter 2, “CalSim-II.”  The CalSim-II simulation includes simulation 
of the surface area of Shasta Lake for each time period. 

The following Table 33.3-8 is a summary of the simulated mean annual 
Shasta Lake surface area in acres for each alternative for all years and by 
water year type.  Full output tables of the monthly Shasta Lake surface 
area are included in the Final EIS. 
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Table 33.3-8. Mean Annual Shasta Lake Surface Area in Acres 
Existing Conditions Year 

Type Baseline CP1 CP2 CP3 CP41 CP4A1 CP5 
All Years 23,247 24,063 24,753 25,296 25,886 25,657 25,235 

Wet 25,733 26,834 27,611 28,345 28,448 28,399 28,326 
Above 
Normal 24,679 25,611 26,223 26,860 27,331 27,073 26,844 

Below 
Normal 23,593 24,285 25,070 25,617 26,137 25,988 25,489 

Dry 22,539 23,245 23,811 24,368 25,154 24,771 24,280 

Critical 17,087 17,477 18,132 18,145 19,699 19,245 18,068 

Year 
Type No 

Action CP1 

Future Conditions 

CP2 CP3 CP41 CP4A1 CP5 

All Years 23,310 24,098 24,626 25,200 25,920 25,535 25,129 

Wet 25,704 26,776 27,532 28,264 28,396 28,324 28,254 
Above 
Normal 24,618 25,540 26,137 26,792 27,258 26,985 26,738 

Below 
Normal 23,691 24,479 24,997 25,513 26,318 25,916 25,534 

Dry 22,565 23,136 23,578 24,077 25,048 24,543 24,040 

Critical 17,486 17,854 17,958 18,287 20,057 19,084 17,909 
 

Note: 
1  Results for CP4 and CP4A are postprocessed based on operations modeling results from CP1 and CP2 

respectively. 

RAH-3 – Dry Year Effects to Reservoir Storage 
This comment concerns the reservoir not refilling in dry years when the 
water supply is low.  The purpose of any water supply reservoir is to 
capture and store excess flows during periods of high inflow and store 
them for release and use during periods of low inflow.  With this 
operation the reservoir is expected to get lower in dry years to 
supplement the natural runoff and then refill in wetter years to store 
water for use in future dry years. 

This operation was simulated with the CalSim-II CVP/SWP simulation 
model, the best available tool for predicting system-wide water 
operations throughout the Central Valley. Details on the CalSim-II 
model and the assumptions included in all simulations can be found in 
the DEIS in Chapter 6, “Hydrology, Hydraulics and Water 
Management,” Section 6.3, “Environmental Consequences and 
Mitigation Measures,” and Section 6.3.1, “Methods and Assumptions,” 
and Modeling Appendix, Chapter 2, “CalSim-II.”  Water supply 
operations simulated in the model attempt to capture excess flood flows 
during periods of high runoff and store them for use during periods of 
low runoff. 
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The following Table 33.3-9 shows the average maximum annual storage 
for each year type from the CalSim-II simulation modeling.  The table 
shows, in thousands of acre-feet, that the reservoir tends to fill more in 
wet years than in dry years as explained above.  The table also shows 
that with the project the reservoir also contains more water in dry and 
critical years meaning that additional stored water is being carried over 
from wetter years to supplement water supply during the drier years. 

Table 33.3-9. Average Maximum Annual Storage for Each Year Type 

Year Type 
Existing Conditions 

Baseline CP1 CP2 CP3 CP41 CP4A1 CP5 
All Years 4032 4217 4371 4501 4595 4562 4497 

Wet 4485 4731 4916 5106 5109 5107 5106 
Above 
Normal 4484 4711 4872 5030 5089 5063 5035 

Below 
Normal 4123 4304 4462 4605 4682 4653 4586 

Dry 3880 4031 4153 4269 4409 4344 4262 
Critical 2723 2788 2907 2891 3166 3098 2888 

Future Conditions 
Year Type 

No Action CP1 CP2 CP3 CP41 CP4A1 CP5 
All Years 4044 4228 4357 4495 4606 4548 4483 

Wet 4483 4730 4915 5105 5108 5106 5105 
Above 
Normal 4481 4707 4868 5036 5085 5059 5028 

Below 
Normal 4152 4334 4463 4598 4712 4654 4588 

Dry 3884 4012 4112 4215 4390 4303 4221 
Critical 2770 2859 2878 2933 3237 3069 2863 

 

Note: 
1Results for CP4 and CP4A are postprocessed based on operations modeling results from CP1 and 

CP2 respectively. 

RAH-4 – Historic Operations vs. Simulated Operations Used for 
Alternatives Evaluations 
Several commenters expressed concerns over differences in observed 
historical conditions and operations modeling results presented in the 
EIS. 

The potential operations and impacts of the SLWRI were not evaluated 
using direct statistical analysis, they were estimated by simulation of the 
existing operations and anticipated future operations of Shasta Lake 
under each of the alternative assumptions using historically-based 
precipitation patterns.  Operations modeling is commonly used to 
develop information on the anticipated operations and impacts of a wide 
range of water resource projects during project planning, design, and to 
aid in development of operational rules. 
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For the SLWRI operations modeling was performed using the CalSim-II 
CVP/SWP simulation model, the best available tool for predicting 
system-wide water operations throughout the Central Valley. Details on 
the CalSim-II model and the assumptions included in all simulations can 
be found in the DEIS in Chapter 6, “Hydrology, Hydraulics and Water 
Management,” Section 6.3, “Environmental Consequences and 
Mitigation Measures,” and Section 6.3.1, “Methods and Assumptions,” 
and in the Modeling Appendix, Chapter 2, “CalSim-II.”  As described in 
the documentation the CalSim-II model is not based on, and does not 
use, statistical data or methods, it is a level of demand simulation model 
that simulates the response of the CVP/SWP systems to a specifically 
developed set of hydrologic conditions. These simulations represent a 
way to compare the performance of alternatives under future landuse 
conditions. They do not provide absolute measurements of future 
operations given unknown precipitation and climate change. For climate 
change scenarios, please refer to Climate Change Modeling Attachment. 

33.3.22 Master Comment Responses for Reservoir Evaporation 

RE-1 – Reservoir Evaporation 
Commenters were concerned that the increase in evaporation with the 
increasing surface area of the project action alternatives would result in 
a net reduction in yield from the SLWRI.  The potential evaporation 
from the increased Lake Shasta water surface area was estimated and 
used in the simulation of the operations of the action alternatives.  All 
increases in water supplies documented in the DEIS represent the net 
increases after additional evaporation from increased Shasta Lake 
surface area. 

Operations modeling for the SLWRI was performed using the CalSim-II 
CVP/SWP simulation model, the best available tool for predicting 
system-wide water operations throughout the Central Valley.  Details on 
the CalSim-II model and the assumptions included in all simulations can 
be found in the DEIS in Chapter 6, “Hydrology, Hydraulics and Water 
Management,” Section 6.3, “Environmental Consequences and 
Mitigation Measures,” and Section 6.3.1, “Methods and Assumptions,” 
and in the Modeling Appendix, Chapter 2, “CalSim-II.”  The simulation 
includes estimates of reservoir evaporation based on storage and surface 
area at all reservoirs including Shasta Lake.  All final storages, releases, 
and deliveries are simulated with consideration of changes in 
evaporation due to changes in reservoir surface area. 

The following table is a summary of the simulated mean annual Shasta 
Lake evaporation in thousands of acre-feet for each alternative for all 
years and by water year type.  Full output tables of the monthly Shasta 
Lake evaporation are included in the Final EIS. 
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Table 33.3-10. Mean Annual Shasta Lake Evaporation in TAF 

Year Type 
Existing Conditions 

Baseline CP1 CP2 CP3 CP41 CP4A1 CP5 
All Years 129 134 137 140 143 142 140 

Wet 144 149 153 157 158 157 157 
Above Normal 142 147 151 154 156 155 154 
Below Normal 131 135 139 142 145 144 142 

Dry 124 128 131 134 138 136 133 
Critical 91 93 97 97 105 103 96 

Future Conditions 
Year Type 

No Action CP1 CP2 CP3 CP41 CP4A1 CP5 
All Years 130 134 137 140 144 142 139 

Wet 143 149 153 157 157 157 157 
Above Normal 142 147 150 154 156 155 154 
Below Normal 132 136 139 142 146 144 142 

Dry 124 127 130 132 137 135 132 
Critical 

 

94 95 96 98 108 102 95 
Note: 
1Results for CP4 and CP4A are postprocessed based on operations modeling results from CP1 and CP2 respectively. 

33.3.23 Master Comment Responses for Water Supply Reliability 
Benefits & Beneficiaries 

WSR-1 – Water Supply Demands, Supplies, and Project Benefits 
During the public comment period, comments were received regarding 
the purpose and objectives of the project, particularly the objective 
related to increased water supply reliability.  Some comments raised 
concerns regarding the potential beneficiaries of improved water supply 
reliability (e.g., existing CVP and SWP water contractors), while other 
commenters identified the need for improved water conservation and 
related practices. 

Purpose, Need, and Objectives 
Project Purpose   The Project Purpose was revised for clarification in 
the Final EIS (Chapter 1, “Introduction,” Section 1.2.1, “Project Purpose 
and Objectives”) as follows: 

…to improve operational flexibility of the Sacramento-
San Joaquin Delta (Delta) watershed system to meet 
specified primary and secondary project objectives. 

The Project Purpose statement in the Final EIS was revised to reflect the 
fact that many measures/alternatives were considered in the plan 
formulation process other than measures that would modify or raise 
Shasta Dam.  As explained in ALTR-1, “Range of Alternatives – 
General”, the Final EIS was also revised to clarify that Reclamation not 
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only considered the CALFED Final PEIS/R in analyzing the 
environmental impacts of the SLWRI, but that this EIS tiers to the 
CALFED Final PEIS/R.  These revisions were primarily made in EIS 
Chapters 1, “Introduction,” Chapter 2, “Alternatives,” and Chapter 3, 
“Considerations for Describing Affected Environment and 
Environmental Consequences,” and in Plan Formulation Appendix 
Chapter 2, “Management Measures.” 

The CALFED development process is also fully explained in ALTR-1, 
“Range of Alternatives – General.”  In developing the CALFED Final 
PEIS/R, the CALFED agencies, including Reclamation, evaluated a 
broad range of water management options (with and without storage) to 
be implemented to achieve the CALFED goals. Numerous alternatives 
were considered for improving ecosystem quality and water supply 
reliability, as well as water quality and levee system integrity.  Many of 
those alternatives were rejected through the CALFED process.  The 
CALFED Programmatic ROD (page 6) specifically states that 
“documents tiering from the CALFED [Final PEIS/R] will not revisit the 
alternatives that were rejected during CALFED’s alternative 
development process.”  Additionally, as explained in ALTR-1, “Range 
of Alternatives - General,” Reclamation undertook a derivative, similar 
process for identifying reasonable alternatives in developing the action 
alternatives (i.e., comprehensive plans) for the SLWRI.  Reclamation 
evaluated many alternatives, or management measures, beyond simply 
modifying or raising Shasta Dam.  To reflect the much broader range of 
alternatives considered through the CALFED development process and 
in the SLWRI plan formulation process, the SLWRI Purpose statement 
has been revised as described above.  Reclamation’s purpose and need 
statement is reasonable and did not foreclose a reasonable range of 
alternatives. 

Objectives   On the basis of needs described below, the study authorities, 
and other pertinent direction, including the August 2000 CALFED 
Programmatic ROD, primary and secondary planning objectives were 
developed. The two primary project objectives (also referred to as 
planning objectives) and five secondary project objectives were 
developed for the SLWRI are: 

• Primary Project Objectives 

− Increase the survival of anadromous fish populations in the 
Sacramento River, primarily upstream from the Red Bluff 
Pumping Plant (RBPP) 

− Increase water supply and water supply reliability for 
agricultural, M&I, and environmental purposes, to help 
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meet current and future water demands, with a focus on 
enlarging Shasta Dam and Reservoir 

• Secondary Project Objectives 

− Conserve, restore, and enhance ecosystem resources in the 
Shasta Lake area and along the upper Sacramento River 

− Reduce flood damage along the Sacramento River 

− Develop additional hydropower generation capabilities at 
Shasta Dam 

− Maintain and increase recreation opportunities at Shasta 
Lake 

− Maintain or improve water quality conditions in the 
Sacramento River downstream from Shasta Dam and in the 
Delta 

Primary project objectives are those which specific alternatives are 
formulated to address.  The two primary project objectives are 
considered to have coequal priority, with each pursued to the maximum 
practicable extent without adversely affecting the other.  Secondary 
project objectives are considered to the extent possible through pursuit 
of the primary project objectives. 

Some commenters suggest that the Primary Objectives are too narrowly 
drawn because “the water supply goal includes a ‘focus on enlarging 
Shasta Dam and Reservoir.’”  The objective, however, merely 
recognizes that studying the feasibility of raising Shasta Dam and 
Reservoir was not only an approved project in the CALFED 
Programmatic ROD, but authorized by two Federal statutes.  If 
Reclamation did not provide some focus on raising Shasta Dam and 
Reservoir in the SLWRI plan formulation process, including the Final 
EIS, one could question Reclamation’s authority to conduct the study in 
the first place.  The objective does not state that Reclamation would not 
consider non-Shasta Dam enlargement alternatives, and nothing in the 
objective precludes Reclamation from doing so.  The objective’s focus 
on Shasta Dam and Reservoir did not preclude Reclamation from 
considering other alternatives in the SLWRI plan formulation and 
alternative development process.  As noted above, Reclamation 
considered numerous alternatives through the CALFED and SLWRI 
alternatives development processes.  The Project’s primary objectives 
are reasonable and did not preclude Reclamation from considering a 
reasonable range of alternatives. 
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Project Need   As summarized in the Executive Summary and further 
described in Chapter 1 “Introduction,” of the DEIS, the need for the 
SLWRI is for: 

• Anadromous Fish Survival – The Sacramento River system 
supports four separate runs of Chinook salmon: fall-, late fall-, 
winter-, and spring-run. The adult populations of the four runs 
of salmon and other important fish species that spawn in the 
upper Sacramento River have considerably declined over the 
last 40 years. Several fish species in the upper Sacramento 
River have been listed under the Federal Endangered Species 
Act: Sacramento River winter-run Chinook salmon 
(endangered), Central Valley spring-run Chinook salmon 
(threatened), Central Valley steelhead (threatened), and the 
Southern Distinct Population Segment of North American green 
sturgeon (threatened). Two of these species are also listed under 
the California Endangered Species Act: Sacramento River 
winter-run Chinook salmon (endangered) and Central Valley 
spring-run Chinook salmon (threatened). 

Unsuitable water temperatures in the upper Sacramento River, 
especially in dry and critical years is a critical factor affecting 
the abundance of Chinook salmon and steelhead in the river. 
Water temperatures that are too high or, less commonly, too 
low, can be detrimental to the various life stages of Chinook 
salmon. Elevated water temperatures can negatively impact 
holding and spawning adults, egg viability and incubation, 
preemergent fry, and rearing juveniles and smolts, significantly 
diminishing the next generation of returning spawners. Stress 
caused by high water temperatures also may reduce the 
resistance of fish to parasites, disease, and pollutants. Releases 
of cold water from Shasta Reservoir can improve seasonal water 
temperatures in the Sacramento River downstream from Shasta 
Dam for anadromous fish during critical periods. 

Various Federal, State, and local projects are addressing factors 
contributing to declines in anadromous fish populations. 
Recovery actions range from changing the timing and 
magnitude of reservoir releases to structural changes at Shasta 
Dam. Despite these steps, additional actions are needed to 
address anadromous fish survival in the upper Sacramento 
River. 

• Water Supply Reliability – Demands for water in California 
exceed available supplies. Reclamation’s 2008 Water Supply 
and Yield Study describes dramatic increases in statewide 
population, land use changes, regulatory requirements, and 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.3-118 Final – December 2014 

limitations on storage and conveyance facilities that have 
resulted in unmet water demands and subsequent increases in 
competition for water supplies among urban, agricultural, and 
environmental uses. The California Department of Water 
Resources (DWR) California Water Plan Update 2013 
concludes that California is facing one of the most significant 
water crises in its history; drought impacts are growing, and 
climate change is affecting statewide hydrology. Challenges are 
greatest during drought years, when water supplies are less 
available. 

As the population of California grows, and the demand for 
adequate water supplies becomes more acute, the ability to 
maintain a healthy and viable industrial and agricultural 
economy while protecting aquatic species will be increasingly 
difficult. Compounding these issues, potential effects of climate 
change, such as changed precipitation patterns, less snowfall, 
and earlier snowmelt, may considerably increase the demands 
on available water supplies in the future. As owner and operator 
of the CVP, one of the largest water storage and conveyance 
systems in the world, Reclamation has identified the need to 
increase the reliability of CVP water deliveries to its water 
contractors, particularly during dry and critical water years. 
Similar needs and challenges are faced by the SWP and other 
water projects throughout the State. As one of many efforts to 
improve the reliability of California’s water supply, the SLWRI 
was established to evaluate the potential to improve water 
supply reliability, primarily by modifying Shasta Dam and 
enlarging Shasta Lake. 

• Ecosystem Resources – The quantity, quality, diversity, and 
connectivity of riparian, wetland, floodplain, and shaded 
riverine habitat in the Sacramento River ecosystem have been 
severely limited through confinement of the river system by 
levees, reclamation of adjacent lands for farming, bank 
protection, construction of dams and reservoirs, channel 
stabilization, and land development. This has contributed to a 
decline in habitat and native species populations. Ecosystem 
restoration along the Sacramento River has been the focus of 
several ongoing programs, including the Senate Bill 1086 
Program, CVPIA, CALFED, Central Valley Habitat Joint 
Venture (CVHJV), and numerous local programs within the 
Central Valley. Despite these efforts, a significant need remains 
to conserve and restore ecosystem resources along the 
Sacramento River. 
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• Flood Management – Communities and agricultural lands in 
the Central Valley are subject to flooding along the Sacramento 
River that poses risks to human life, health, safety, and 
property. Physical impacts from flooding include damage to 
buildings, contents, automobiles, agricultural crops, and 
equipment. Threats from flooding are caused by many factors, 
including overtopping or sudden failures of levees, which can 
result in deep and rapid flooding with little warning. In addition, 
urban development in flood-prone areas has exposed the public 
to the risk of flooding. 

• Hydropower – Although California is the most energy-efficient 
state per capita in the Nation, demands for electricity are 
growing at a rapid pace. Over the next 10 years, California’s 
peak demand for electricity is expected to increase 30 percent, 
from about 50,000 megawatts (MW) to about 65,000 MW. In 
addition, Executive Orders S-14-08 and S-21-09, issued in 2008 
and 2009, respectively, established a goal of using renewable 
energy sources, including hydropower, for 33 percent of the 
State’s energy consumption by 2020. To meet renewable energy 
goals, significant increases in non-dispatchable intermittent 
renewable resources, such as wind and solar generation, will 
need to be added to California’s power system. This means that 
other significant flexible generation resources, such as 
hydropower, will be needed to support and integrate renewable 
generation. 

• Recreation – As California’s population continues to grow, 
demands will increase substantially for water-oriented 
recreation at and near the lakes, reservoirs, streams, and rivers 
of the Central Valley. Further increases in demand, 
accompanied by relatively static recreation resources, will cause 
issues at existing recreation areas. These challenges will be 
especially pronounced at Shasta Lake, which is one of the most 
visited recreation destinations in the state and in the region. 
Even under current levels of demand, USFS, which manages 
recreation at Shasta Lake, has expressed concern about seasonal 
capacity problems at existing marinas and USFS facilities. A 
substantial and increasing need exists to improve recreation-
related facilities and conditions at Shasta Lake. 

Water Quality – The Sacramento River and the Delta support fish and 
wildlife while providing water supplies for urban, agricultural, and 
environmental uses across the state.  Saltwater intrusion, municipal 
discharges, agricultural drainage, and water project flows and diversions 
have led to water quality issues within the Delta, particularly related to 
salinity. In the Sacramento River, urban and agricultural runoff, and 
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runoff and seepage from abandoned mining operations, have resulted in 
elevated levels of pesticides, phosphorous, mercury, and other metals. 
Additional operational flexibility could provide opportunities to improve 
Sacramento River and Delta water quality conditions. 

Planning Constraints and Considerations   As described in Chapter 2, 
“Alternatives,” Section 2.1.1, “Plan Formulation Process,” of the DEIS, 
consistent with NEPA, the plan formulation process for Federal water 
resources studies and projects identified in the P&G begins with 
identifying existing and projected future resources conditions likely to 
occur in a study area. This is followed by defining water resources 
problems, needs, and opportunities to be addressed, and developing 
planning objectives, constraints, and criteria. For the SLWRI, this 
process was separated into five phases, all of which have been 
completed and are described in Section 2.1, “Alternatives Development 
Process,” of the DEIS. The SLWRI-specific planning constraints and 
considerations are summarized in Chapter 2, “Alternatives,” Section 
2.1.3 “Planning Constraints and Other Considerations,” of the DEIS and 
described in more detail in the Draft Plan Formulation Appendix of the 
DEIS. Planning constraints help guide the plan formulation process. 

Some planning constraints are more rigid than others. Examples of more 
rigid constraints include congressional direction in study authorizations; 
other current applicable laws, regulations, and policies; and physical 
conditions (e.g., topography, hydrology). Other planning constraints are 
less restrictive but are still influential in guiding the process. Planning 
considerations were specifically identified to help formulate, evaluate, 
and compare initial plans and, later, detailed alternatives. 

Basis of Analysis and Assumptions   Reclamation as the lead agency 
has determined the appropriate base line assumptions and tools for 
analysis and has consulted other agencies, tribal members, and the 
public through the scoping process. Detailed discussions of the methods 
and assumptions for each resource area are included in Section 3.1, 
“Methods and Assumptions,” of Chapters 4 through 25 of the DEIS. 

Potential Benefits of Action Alternatives   As described in Chapter 6, 
“Hydrology, Hydraulics, and Water Management,” of the DEIS, at a 
base level, each action alternative would store some additional flows 
behind Shasta Dam during periods when the flows would have otherwise 
been released downstream. The resulting increase in storage would then 
be used to both create an expanded cold-water pool, thus benefiting 
fisheries, and for subsequent release downstream when there are 
opportunities to put the water to beneficial use. Each of the action 
alternatives would contribute in varying degrees to all of the primary 
and secondary project objectives, and provide benefits both north and 
south of the Delta. 
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A summary of major potential benefits of the action alternatives is 
included in the Executive Summary, Section S.6.7, “Summary of 
Comprehensive Plan Physical Features and Benefits,” of the EIS. 

Potential Beneficiaries of Action Alternatives   Chapter 6, 
“Hydrology, Hydraulics, and Water Management,” Section 6.2, 
“Environmental Consequences and Mitigation Measures,” of the DEIS 
addresses benefits of the action alternatives on deliveries to CVP water 
service contractors and refuges, and SWP contractors, as well as changes 
in allocations to municipal and industrial (M&I), and agricultural water 
service contractors, and refuges. As discussed in Chapter 6, “Hydrology, 
Hydraulics, and Water Management,” Section 6.1.4, “Surface Water 
Supply,” of the DEIS, the CVP provides water to settlement contractors 
in the Sacramento Valley, exchange contractors in the San Joaquin 
Valley, agricultural and M&I water service contractors in both the 
Sacramento and San Joaquin valleys, and wildlife refuges both north and 
south of the Delta. The SWP operates under long-term contracts with 
public water agencies throughout California. These agencies, in turn, 
deliver water to wholesalers or retailers, or deliver it directly to 
agricultural and M&I water users. 

The SLWRI No-Action Alternative and action alternatives would not 
include changes to any rules and regulations that govern operations at 
Shasta Dam in the form of flood control requirements, flow 
requirements, water quality requirements, and water supply and 
hydropower commitments.  SLWRI alternatives would not supersede 
existing laws or regulations and does not exempt any actions from 
compliance with applicable laws, including NEPA or Federal 
Endangered Species Act (ESA).  SLWRI alternatives would not increase 
existing maximum CVP or SWP contract quantities or expand the place 
of use.  Similarly, SLWRI action alternatives would not modify existing 
priorities for water supply deliveries.  The power generated by the CVP 
is marketed through contracts with the Western Area Power 
Administration (Western).  Changes in Western’s priorities are not 
anticipated to change under SLWRI action alternatives. 

A summary of major potential benefits of the action alternatives is 
included in the Executive Summary, Section S.6.7, “Summary of 
Comprehensive Plan Physical Features and Benefits,” of the EIS. 

Water Conservation, Water Use Efficiency, and Water Recycling   
As described in Chapter 2, “Alternatives,” of the DEIS, all action 
alternatives include a water conservation program to augment current 
water use efficiency practices.  The proposed program would consist of 
a 10-year initial program to which Reclamation would allocate 
approximately $1.6 million to $3.8 million to fund water conservation 
efforts.  Funding would be proportional to additional water supplies 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.3-122 Final – December 2014 

delivered and would focus on assisting project beneficiaries (agencies 
receiving increased water supplies because of the project), with 
developing new or expanded agricultural and M&I water conservation 
and water recycling programs. Program actions would be a combination 
of technical assistance, grants, and loans to support a variety of water 
conservation projects, such as recycled wastewater projects, irrigation 
system retrofits, and urban utilities retrofit and replacement programs. 
The program could be established as an extension of existing 
Reclamation programs, or as a new program through teaming with cost-
sharing partners. Combinations and types of water use efficiency actions 
funded would be tailored to meet the needs of identified cost-sharing 
partners, including consideration of cost-effectiveness at a regional scale 
for agencies receiving funding. 

Compliance with Existing Contract Terms, Laws, and Regulations   
The No-Action Alternative and action alternatives do not include 
changes to existing CVP or SWP contract terms. SLWRI does not 
supersede existing laws or regulations and does not exempt any actions 
from compliance with applicable laws, including NEPA or ESA. The 
Federal, State, and local regulatory framework for the SLWRI is 
generally described in Chapter 3, “Considerations for Describing 
Affected Environment and Environmental Consequences,” Section 3.4, 
“Regulatory Framework,” of the DEIS. Chapters 4 through 25 contain 
more detailed discussions of the “Regulatory Framework” by resource 
area. In addition, Chapter 26, “Other Required Disclosures,” further 
describes the Federal and State laws, rules and regulations, Executive 
Orders, and compliance requirements that may be required if an 
alternative is selected for implementation. 

WSR-8 – Action Alternatives Don’t Meet All Water Demands 
Several comments reflect concerns regarding the ability of any of the 
action alternatives to meet all future water demands (CVP, SWP, and 
other demands statewide). 

As stated in Chapter 1, “Introduction,” Section 1.2.1, “Project Purpose 
and Objectives,” of the Final EIS, one of the primary project objectives 
relates to increasing “…water supply and water supply reliability…to 
help meet current and future water demands…”. However, meeting all 
water needs in the State of California is not within the purpose or 
objectives of the project. As described in Chapter 6, “Hydrology, 
Hydraulics, and Water Management,” Section 6.3.3, “Direct and Indirect 
Effects,” of the DEIS, all of the action alternatives include enlarging the 
total storage capacity in the Shasta Reservoir to increase water supply 
reliability to agricultural and M&I users both north and south of the 
Delta. CP1, CP2, CP4/4A, and CP5 would also include changing Shasta 
Dam operational guidelines during dry years and critical years to focus 
on increasing M&I deliveries. 
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The No-Action Alternative and action alternatives do not include 
changes to existing CVP or SWP contract terms, existing contract 
amounts, or new contracts for water service.  SLWRI does not supersede 
existing laws or regulations and does not exempt any actions from 
compliance with applicable laws, including NEPA or ESA. The Federal, 
State, and local regulatory framework for the SLWRI is generally 
described in Chapter 3, “Considerations for Describing Affected 
Environment and Environmental Consequences,” Section 3.4, 
“Regulatory Framework,” of the DEIS. Chapters 4 through 25 contain 
more detailed discussions of the “Regulatory Framework” by resource 
area. In addition, Chapter 26, “Other Required Disclosures,” further 
describes the Federal and State laws, rules and regulations, Executive 
Orders, and compliance requirements that may be required if an 
alternative is selected for implementation. 

WSR-12 – Increasing Water Supply Reliability under Action 
Alternatives 
Several comments reflect concerns regarding the ability of the action 
alternatives to increase water supply reliability, particularly for CVP 
water contractors. 

Development and Refinement of Comprehensive Plans   As described 
in Chapter 2, “Alternatives,” Section 2.1.6, “Development and 
Refinement of Comprehensive Plans,” of the DEIS, to improve the 
balance between agricultural and M&I water supply benefits, a portion 
of the increased storage capacity in Shasta Reservoir was reserved to 
specifically focus on increasing M&I deliveries during dry and critical 
years under Comprehensive Plans 1, 2, 4, and 5. Operations targeting 
increased M&I deliveries were based on existing and anticipated future 
demands, operational priorities, and facilities of the SWP, which 
provides M&I water to major regions of the State’s population. 

In addition, to provide a greater range of focus and operations within the 
set of comprehensive plans, water supply operations for Comprehensive 
Plan 3 were focused on agricultural water supply reliability and 
anadromous fish survival. Accordingly, for Comprehensive Plan 3, none 
of the increased storage capacity in Shasta Reservoir was reserved for 
increasing M&I deliveries. 

Potential Benefits of Action Alternatives   As described in Chapter 6, 
“Hydrology, Hydraulics, and Water Management,” of the DEIS, at a 
base level, each action alternative would store some additional flows 
behind Shasta Dam during periods when the flows would have otherwise 
been released downstream. The resulting increase in storage would then 
be used to both create an expanded cold-water pool, thus benefiting 
fisheries, and for subsequent release downstream when there are 
opportunities to put the water to beneficial use. Each of the action 
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alternatives would contribute in varying degrees to all of the primary 
and secondary project objectives, and provide benefits both north and 
south of the Delta. 

A summary of major potential benefits of the action alternatives is 
included in the Executive Summary, Section S.6.7, “Summary of 
Comprehensive Plan Physical Features and Benefits,” of the DEIS. 
Under each of the action alternatives, firm water supplies would increase 
both north and south of the Delta, water use efficiency funding would 
increase, and emergency water supply response capability would 
increase. 

Each of the SWLRI alternatives would have similar impacts on CVP and 
SWP operations compared to the No-Action Alternative. However, the 
magnitude of the impacts would vary according to the alternative. 
Detailed tables of the estimated monthly flows and storages associated 
with each alternative, in addition to changes from the basis of 
comparison, are included in Attachment 1, “CalSim-II Output,” of the 
Modeling Appendix and results are summarized in Chapter 6, 
“Hydrology, Hydraulics, and Water Management,” of the DEIS. 

33.3.24 Master Comment Responses for Recreation 

REC-1 – Effects to Recreation at Shasta Lake 
During the public comment period, comments were received that 
questioned the determination that recreation would be increased as a 
result of the project. Several comments expressed concern that a 
reduction in the number of marinas serving the lake could hurt the 
recreation business around the lake. Commenters were also concerned 
about losses of business surrounding Lake Shasta, and the possible loss 
of residents in the surrounding communities. 

Recreation visitation is expected to increase under all action alternatives. 
The increase in overall recreation visitation is attributed to the 
anticipated improved lake conditions (surface area, water levels), in 
conjunction with modernized recreation facilities. All action alternatives 
would maintain the existing recreation capacity and distribution around 
Shasta Lake. As summarized in Executive Summary, Table S-2, action 
alternatives are expected to increase visitation between 89,000 to 
370,000 user days a year. Considerations related to increased recreation 
visitation, and maintain recreation capacity on Shasta Lake include the 
following. 

Increased Recreation Visitation and Access 
Recreation User-Day Analysis   The Modeling Appendix, Chapter 10, 
“Recreation Visitation,” presents the two methodologies applied and 
corresponding recreation visitation estimates.  These methodologies both 
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used a combination of the parameters to estimate visitation.  The 
parameters included: positively related to elevation of Shasta Lake in 
May which is the beginning of the peak visitation season (e.g., distance 
to water in May), negatively related to the change in reservoir water 
elevation between May and September (the end of the peak visitation 
season), and positively related to reservoir surface area. These analyses 
support the conclusion that an increase in recreation visitation to Shasta 
Lake would occur under all of the action alternatives. 

Public Boat Ramp Access Exceedance Analysis   The DEIS Chapter 18, 
“Recreation and Public Access,” Section 18.3.4, “Direct and Indirect 
Effects,” Table 18-5 shows the percent exceedance of the Shasta Lake 
public boat ramp availability that were simulated using CalSim-II. The 
results show that with the dam raise the current minimum ramp 
elevations will be exceeded for a longer period during the recreational 
season of May-September. Therefore, the boat ramps would be 
accessible for a longer period of time during the recreational season.  
Similar trends would be expected for boat ramps at marinas. 

Maintaining Recreation Capacity and Facilities Design 
Recreation Facility Design Standards   As stated in the DEIS Chapter 2, 
“Alternatives,” Section 2.3.1, “Management Measures Common to All 
Action Alternatives,” specifies that all of the action alternatives include 
features to, at a minimum, maintain the overall recreation capacity of the 
existing facilities.  All action alternatives also provide for modernization 
of relocated recreation facilities, including, at a minimum, modifications 
to comply with current standards of health and safety. The DEIS Chapter 
18, “Recreation and Public Access,” Section 18.3.4, “Direct and Indirect 
Effects,” states the affected recreational facilities to be replaced would 
comply with current Americans with Disabilities Act (ADA) and 
Architectural Barriers Act (ABA) guidelines. 

Recreation Relocation Plans   Chapter 2, “Alternatives,” Section 2.3.8, 
“Comprehensive Plan Construction Activities,” describes that relocation 
plans were developed to verify that with any dam raise that existing 
recreational capacity could be maintained. Reclamation and USFS will 
continue to work together to develop and finalize plans for relocation of 
recreational facilities that are suitable for the National Recreation Area 
(NRA). At a minimum the current available capacities would be 
maintained and inundated and affected facilities would be relocated on-
site to the extent practical. Chapter 2, “Alternatives”, Section 2.3.8, 
“Comprehensive Plan Construction Activities,” text has been revised to 
clarify that the preference is to maintain the marinas in the immediate 
vicinity of the existing facility, but due to unforeseen circumstances 
preventing this, the recreation capacity may be relocated or consolidated 
to other marinas. Recreation facility relocation would occur to coincide 
with the filling of the enlarged lake to minimize recreation facilities 
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outages. While there may be short periods of outages at a particular 
facility, these outages would be planned such that at least one or more of 
each type of facility would remain open at any one time. Mitigation 
Measure Rec-2 “Provide Information About and Improve Alternate 
Recreation Access and Opportunities to Mitigate the Temporary Loss of 
Recreation Access and Opportunities During Construction at Shasta 
Dam” would allow for notification to the public of outages during 
construction.  Overall, short –term construction impacts are balanced 
against the long-term improvement in recreation opportunities to provide 
an increase in recreation opportunities at a cost of some disruption 
during constructing and filling of an enlarged Shasta Lake. 

Recreation Facility Quality   The DEIS Engineering Summary 
Appendix, Chapter 4, “Design Consideration for Reservoir Area 
Infrastructure Modifications and/or Relocations,” states that 
Reclamation would seek to maintain the quality of the visitor experience 
by replacing affected facilities with similar visual elements, amenities 
and access to Shasta Lake. Facilities like trails would be relocated 
upslope out of the inundation pool. 

Whiskeytown-Shasta Trinity National Recreation Area 
Whiskeytown-Shasta-Trinity NRA Mitigation   The action alternatives 
would result in a reduction of total land area in the Whiskeytown-
Shasta-Trinity NRA. Mitigation for these adverse impacts are described 
in Chapter 19, “Land Use and Planning,” Section 17.3.5, “Mitigation 
Measures.”  Mitigation Measure LU-2 “Minimize and/or Avoid 
Conflicts with Land Use Goals and Policies” addresses Impact LU-2 
“Conflict with Existing Land Use Goals and Policies of Affected 
Jurisdictions.” This mitigation measure focuses on relocating recreation 
facilities consistent with the STNF LRMP and NRA Management 
Guide, implementation of measures to minimize loss of use of USFS 
lands (including open space and Riparian Reserve allocations), and 
consideration of STNF LRMP, NRA Management Guide and pertinent 
county guidance. This could include the purchase of private lands within 
the Whiskeytown-Shasta-Trinity NRA. 

REC-2 – Ground Surveys for Recreation Facilities 
During the public comment period, several comments were received 
regarding the ground surveys that were performed in 2012 for privately 
owned structures that were potentially affected by the project. 
Commenters expressed their desire to have this same opportunity 
afforded to recreation structures located around Lake Shasta that may be 
affected. Comments received included requests to extrapolate surveys 
from completed parcels to adjoining and/or nearby parcels, to conduct 
additional ground surveys to structures on private property and land 
leased by permit issued by the USFS, and to provide clarity to why 
USFS permit holders were not included in the original surveys. 
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As described in the DEIS Real Estate Appendix under the “Structure 
Surveys” heading, the 2012 structure surveys were performed on 170 
parcels for willing owners. Reclamation performed the surveys to 
evaluate and compare sensitivities of partial and full acquisitions to the 
estimated real estate impacts included in the Real Estate Appendix. This 
sensitivity analysis served to determine if the real estate impacts applied 
for the purposes of the DEIS are consistent among all structures. Survey 
results show that original determinations were generally within ± 5 
percent.  For cabins permitted on Federal lands by the USFS, please 
refer to Master Comment Response FSCABINS-9, “Structure Surveys 
for USFS Cabins.” 

REC-3 – Effects to Tourism at Shasta Lake 
During the public comment period comments were received regarding 
the potential loss of tourism as a result of the Shasta Dam raise. Several 
commenters expressed concern that many of the recreation businesses 
would not be able to afford the cost of relocation. Commenters 
expressed concern of the temporary loss in tourist activities such as the 
Shasta Dam tours. 

The DEIS states in Chapter 1, “Introduction,” Section 1.5.3, “USFS Use 
of EIS,” that USFS operated recreation facilities impacted by the 
increased inundation would be replaced or relocated by Reclamation. 
Chapter 2, “Alternatives,” Section 2.3.1, “Management Measures 
Common to All Action Alternatives,” specifies that all of the action 
alternatives include features to, at a minimum, maintain the overall 
recreation capacity of the existing facilities. As stated in the DEIS 
Engineering Summary Appendix, Chapter 4, “Design Consideration for 
Reservoir Area Infrastructure Modifications and/or Relocations,” 
Reclamation would protect recreation facilities from inundation, modify 
existing facilities to replace affected areas, or abandon existing facilities 
and replace them at other suitable sites. Chapter 2, “Alternatives,” 
Section 2.3.8, “Comprehensive Plan Construction Activities,” also 
clarifies that affected recreation facilities would be relocated before any 
existing site is demolished to the extent practicable so that access for 
recreation can be maintained during construction and 
scheduling/sequencing of recreation facility relocation will strive to 
minimize or avoid interruption to public recreation activities and access 
to recreation sites. Chapter 18, “Recreation and Public Access,” Section 
18.3.4, “Direct and Indirect Effects,” details the short-term and long-
term effects of the no action and action alternatives on recreation and 
public access to lake recreation amenities, detailing which facilities 
would be difficult to reach during the construction period due to closure 
of access across the dam. The purpose of the EIS is to provide the 
information to the decision-makers and the public in order for an 
informed decision to be made concerning the overall benefits versus 
effects of the proposed action and alternatives. 
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In DEIS Chapter 18, “Recreation and Public Access,” Section 18.3.5, 
“Mitigation Measures,” describes Mitigation Measure Rec-2, “Provide 
Information About and Improve Alternate Recreation Access and 
Opportunities to Mitigate the Temporary Loss of Recreation Access and 
Opportunities During Construction at Shasta Dam,” which states that to 
mitigate for the temporary disruption of the Shasta Dam tours 
Reclamation will provide enhanced information about the dam and 
operations at the visitors center. Reclamation plans to provide access to 
the visitor center throughout the construction period. 

Also see Master Comment Response SOCIOECON-1, “Socioeconomic 
Effects to Shasta Lake Vicinity.” 

REC-4 – Relocation of Recreation Facilities 
During the public comment period several comments were received that 
were concerned over the specifics of recreation facility relocations. 
Some concerns included who would pay for the engineering and 
construction of facility relocation, and what standards would be used for 
the design. As stated in the DEIS Chapter 2, “Alternatives,” Section 
2.3.8, “Comprehensive Plan Construction Activities,” relocation plans 
were developed to verify for each action alternative, could the existing 
recreational capacity be maintained. Reclamation and USFS will 
continue to work together to develop and finalize plans for relocation of 
recreational facilities that is suitable for the NRA, should an alternative 
be authorized by Congress. At a minimum the current available 
capacities would be maintained, inundated and affected facilities would 
be relocated to the extent practicable. Chapter 2, “Alternatives,” Section 
2.3.8, “Comprehensive Plan Construction Activities,” text has been 
revised to clarify that the preference is to maintain the marinas in the 
immediate vicinity, but due to unforeseen circumstances preventing this, 
the capacity may be relocated or consolidated to other marinas. 

The DEIS states in Chapter 1, “Introduction,” Section 1.5.3, “USFS Use 
of EIS,” that USFS operated recreation facilities impacted by the 
increased inundation would be replaced or relocated by Reclamation. As 
stated in the DEIS Engineering Summary Appendix, Chapter 4, “Design 
Consideration for Reservoir Area Infrastructure Modifications and/or 
Relocations,” Reclamation would protect recreation facilities from 
inundation, modify existing facilities to replace affected areas, or 
abandon existing facilities and replace them at other suitable sites. The 
DEIS Chapter 2, “Alternatives,” Section 2.3.8, “Comprehensive Plan 
Construction Activities,” also clarifies that affected recreation facilities 
would be relocated before any existing site is demolished to the extent 
practicable so that access for recreation can be maintained during 
construction. As stated in the DEIS Engineering Summary Appendix 
Chapter 4, “Design Considerations for Reservoir Area Infrastructure 
Modifications and/or Relocations,” section on “Marians/Boat Ramps 
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Modifications,” all seven affected public boat ramps would be modified 
to maintain lake access during the times the lake is at full pool. 

The DEIS Chapter 18, “Recreation and Public Access,” Section 18.3.4, 
“Direct and Indirect Effects,” Impact Rec-1 (CP1 through CP5) 
describes that the affected recreational facilities to be replaced would be 
modernized and would comply with current ADA and ABA guidelines. 

REC-5 – Relocation of Private Recreation Facilities onto Federal 
Lands 
During the public comment period, comments were received concerning 
the lack of details regarding affected cabins located on private lands. 
These comments ask specific questions about why these cabins are not 
identified to be relocated, and afforded some of the same rights and 
opportunities available to the USFS permit holders. 

Neither the USFS nor Reclamation has the authority to gift, or transfer 
lands held by the federal government to private owners. As stated in 
Chapter 2, “Alternatives,” Section 2.3.2, “Environmental Commitments 
Common to All Action Alternatives,” the Uniform Relocation 
Assistance and Real Property Acquisition Policies Act of 1970 (49 CFR 
24), will be followed in property acquisition. For further information 
please refer to Master Comment Response PLAR-1, “Effects on Private 
Residences and Businesses.” 

The USFS is responsible for the Whiskeytown-Shasta Trinity NRA, and 
manages the NRA according to the Shasta-Trinity National Recreation 
Area Management Guide (1996). This guide addresses key management 
concerns related to recreation and other resource management, such as 
type and amounts of commercial and USFS recreation facilities to be 
provided on National Forest System lands. 

REC-9 – Relationship Between Recreation and Shasta Lake Water 
Levels 
During the public comment period, comments were received that 
expressed concern that currently the lake level is not managed 
effectively for recreation. 

As stated in the DEIS Chapter 1, “Introduction,” Shasta Dam was built 
to provide floodwater management, irrigation water supply, municipal 
and industrial water, hydropower generation, maintenance of navigable 
flows, and was amended by CVPIA to include fish and wildlife 
mitigation, protection and restoration as well as fish and wildlife 
enhancement. Recreation was not an authorized public purpose of the 
Shasta Division of the CVP and no recreation facilities were established 
as part of the original project. 
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As stated in the DEIS Chapter 18, “Recreation and Public Access,” 
Section 18.1.1, “Recreation,” that the dam is primarily operated for 
water supply, while meeting environmental and regulatory requirements, 
which results in annual cycles of the water level which varies by 
hydrologic year type. The reservoir reaches its highest level in the late 
spring and will be gradually drawn down through the summer peak 
recreation period. 

The DEIS Chapter 6, “Hydrology, Hydraulics, and Water Management,” 
Section 6.3.3, “Direct and Indirect Effects,” Table 6-5 shows the end of 
month average storage for the existing and future conditions, the table 
also displays the change in that average modeled for each alternative. 
The results show an increase in storage for each action alternative in 
both the existing and future conditions. 

The DEIS Chapter 18, “Recreation and Public Access,” Section 18.3.4, 
“Direct and Indirect Effects,” Table 18-5 shows the percent exceedance 
of the of Shasta Lake public boat ramp availability that were simulated 
using CalSim-II modeling results. The results show that with the dam 
raise the current minimum ramp elevations will be exceeded for a longer 
period during the recreational season of May through September. These 
results support the conclusion that an increase in recreation access to 
Shasta Lake would occur under all action alternatives.  Similar 
improvements for boat ramps at marinas would also be expected. 

33.3.25 Master Comment Responses for Private Land 
Acquisition/Relocation 

PLAR-1 – Effects to Private Residences and Businesses 
Several comments were received associated with effects on businesses 
and homes if Shasta Reservoir is enlarged. Common topics among these 
comments are the loss of private property, relocation of private property, 
acquisition with willing sellers, acquisition through eminent domain, 
property appraisals, capital gains taxes, and real property disclosure. 

Each of these topics are associated and addressed by the Uniform 
Relocation Assistance and Real Property Acquisition Policies Act of 
1970, as amended (Uniform Act) (49 CFR 24), as stated in DEIS 
Chapter 2, “Alternatives,” Section 2.3.2, “Environmental Commitments 
Common to All Action Alternatives.”  Application of the Uniform Act 
would occur following Congressional authorization of the project. 
Special acquisition rules can be supplemented to the Uniform Act 
specific to the project as part of Congressional authorization of the 
project.  Although including property acquisition information is not 
required under NEPA, this Master Comment Response provides 
background on provisions of the Uniform Act and is provided for 
informational purposes only to respond to comments on this subject. 
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Property Appraisals and Related Processes   To provide an 
independent and unbiased valuation of businesses and homes, 
Reclamation contracts its appraisal services to the U.S. Department of 
the Interior, Office of Valuation Service (OVS), an entity codified by 
Departmental Manual Chapter 112 DM 33 effective June 1, 2011. The 
OVS supports the overall mission of the Department of the Interior as 
the independent body to evaluate whether land acquisitions and 
dispositions are at market values, as required by law and regulation. It is 
responsible for all real property valuation functions, including 
contributory values for minerals, timber, water, and other property rights 
as appropriate for the Department of the Interior's four main bureaus: 
BLM, Reclamation, USFWS, and National Park Service. The OVS 
predominantly subcontracts appraisal services to a certified real property 
appraiser, whose work is reviewed by the OVS to ensure compliance 
with the Uniform Standards of Professional Appraisal Practice as well as 
the Uniform Appraisal Standards for Federal Land Acquisition. 

This appraiser provides her or his professional opinion of a property’s 
current market value following an inspection of the property and 
preparation of a report.  Landowners have the right to accompany the 
appraiser during her or his inspection of the property and provide 
additional relevant information.  Market value is typically defined as 
that amount of money which would probably be paid for a property in a 
sale between a willing seller and a willing buyer. The market value does 
not take into account intangible elements such as sentimental value, 
good will, or any special value the property may have to the 
owner/tenant or the buyer.  In accordance with the Uniform Appraisal 
Standards for Federal Land Acquisitions, no enhancement or decrease in 
value attributable to the project is to be considered in estimating market 
value.  Each parcel of real property is independently assessed then value 
is estimated based on many factors that can include: 

• How it compares to similar properties in the area that have been 
sold recently. 

• If it is a business, the income and expenses will be evaluated. 
How much it would cost to reproduce the buildings and other 
structures, less any depreciation. 

This appraisal is reviewed for consistency with established industry 
standards by OVS and becomes the basis for the “just compensation” 
offered for the property. "Just compensation" for your property does not 
take into account your relocation needs. Relocation is a separate issue 
from property acquisition and will be addressed in accordance with the 
Uniform Act. 
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Owners of real property are not obligated to accept the agency’s offer. 
The owner is entitled to present evidence, in the form of an independent 
appraisal obtained by the seller that conforms to the Uniform Appraisal 
Standards for Federal Land Acquisitions.  At that point, negotiations will 
begin.  Although Reclamation has some flexibility regarding purchase 
price, if an agreement cannot be reached, Reclamation reserves its right 
to begin eminent domain proceedings.  The first step in eminent domain 
procedure is for Reclamation to file a Declaration of Taking, in which 
the OVS appraised value is deposited with the federal court and the 
property becomes titled in the United States.  The subsequent court 
proceedings involve a review by a federal judge to determine if the 
appraised value was proper or if additional monies should be paid to the 
seller.  In the event of eminent domain, all rights of the seller under the 
Relocation Act remain intact. 

Capital Gains   Internal Revenue Service (IRS) Publication 544 
explains how the Federal income tax would apply to a gain or loss 
resulting from the sale or condemnation of a real property, or its sale 
under the threat of condemnation, for public purposes. Specific 
questions about IRS rules should be discussed for your particular 
circumstances with your personal tax advisor or your local IRS office. 

Relocation   The Uniform Act provides Reclamation the guidance for 
relocation rules, including replacement property that is functionally 
equivalent to the seller’s current property.  Functional equivalency is 
explained in 49 CFR 24, Subpart A.  The exchange of private property 
for lands held by the Federal government can only be made through 
Congressional action during project authorization. 

Real Property Disclosure   California rules for disclosures in real 
property transactions are published by the State of California 
Department of Real Estate in California Civil Code (commencing at 
Section 1102). These Real Estate Transfer Disclosure Statements 
obligate real estate agents and sellers to make disclosures necessary to 
avoid fraud, misrepresentation or deceit. Under State disclosure rules, 
real estate agents or sellers are not required to disclose the conduct of a 
Federal feasibility study because, in part, it is an activity that may or 
may not lead to actual implementation. If, however, the project is 
authorized by Congress, Reclamation will coordinate with local 
jurisdictions to compile a list of parcels that are in an inundation area 
and post at offices of the county recorder, county assessor, and county 
planning agency consistent with California Government Code Section 
8589.4. 



Chapter 33 
Public Comments and Responses 

33.3-133 Final – December 2014 

PLAR-9 – Maps and Additional Surveys of Private 
Parcels/Structures 
Comments were received relating to foundation surveys performed on 
private property as part of a sensitivity analysis of real estate effects 
estimated for the project. Comment requests included availability to 
repeat the surveys or extrapolate survey data to other parcels. 

As described in the DEIS Real Estate Appendix, Reclamation performed 
structural surveys on 170 parcels for willing landowners in the Lakehead 
community. No properties with permanent structures were surveyed 
without written permission by the landowner. Due to the sensitivity of 
the information, a customized map displaying parcel-specific elevation 
data was provided to each landowner who authorized the surveys. These 
surveys were used to compare sensitivities of partial and full 
acquisitions of property to estimate real estate impacts. Data collected 
from these surveys are not applicable to other parcels in the area without 
subsequent foundation surveys by a qualified surveyor. This sensitivity 
analysis served to determine if the real estate impacts applied for the 
purposes of the DEIS are consistent among all structures. Survey results 
show that original determinations were generally within ± 5 percent. As 
the sensitivity analysis demonstrated an acceptable range applicable to 
structures potentially inundated by the project, Reclamation does not 
intend to perform additional structure surveys on private property before 
Congressional authorization. Should Congress authorize a project, and a 
ROD be developed and issued, additional field surveys would be 
performed throughout the project area to define site-specific effects. 

PLAR-11 – Inundation Zone/Reservoir Buffer 
Several comments were received relating to reservoir pool elevations 
applied to the project and its associated buffer area. 

The DEIS Real Estate Appendix, identified Reservoir pool elevations of 
1,082, 1,088 and 1,093 feet North American Vertical Datum (NAVD) to 
correspond to alternative dam raises of 6.5 feet, 12.5 feet, and 18.5 feet, 
respectively. These figures and datum serve as the basis for the DEIS 
and replace figures provided during earlier planning phases. These 
estimates are included in a variety of sections and tables in the Real 
Estate Appendix, including “Background and Approach,” “Methods for 
Cost Estimate of Real Estate Acquisition Administration,” and 
“Privately Owned Cabins on U.S. Forest Service Lands” (See Table 1.  
Range of Impacted Cabins on U.S. Forest Service Lands). As described 
in the “Background and Approach” section, these pool elevations 
approximate a 3-foot vertical buffer area above the inundation level or a 
5-foot horizontal buffer area extending from the inundation level, 
whichever buffer is greater. For the purposes of estimating physical 
effects of inundation and associated project costs for this EIS, this buffer 
area represents an extent by which lands would be acquired via the 
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project consistent with the policy for the Department of Interior and 
USACE and is published in 43 CFR Part 8, “Joint Policies of the 
Departments of the Interior and of the Army Relative to Reservoir 
Project Lands.” This joint policy provides, among other things, guidance 
for fee title acquisition of lands necessary for permanent structures, 
lands below a selected freeboard, and to provide public access to the 
maximum flowage line or for operation and maintenance of the project.  
Additional clarifying text was incorporated into the Real Estate 
Appendix to clarify that the buffer area estimates potential wave action 
and related freeboard considerations. 

33.3.26 Master Comment Responses for USFS Cabins 

FSCABINS-1 – USFS Recreational Residence Tract Cabins in 
Preliminary Draft EIS and Draft EIS 
Several individuals provided comments relating to Recreational 
Residence Tract cabins located on parcels permitted by the USFS. 
Commenters questioned the level of detail/clarity and associated 
outreach related to these structures as contained in the Preliminary Draft 
EIS (February 2012) and the DEIS. 

As cited in the November 2011 Summary of the Preliminary Draft EIS 
(page S-2), the Preliminary Draft EIS presented findings to date and was 
released to the public to provide additional opportunity for public and 
stakeholder input. The Preliminary Draft EIS is inherently less complete 
than the July 2013 DEIS. Content provided in the DEIS is sufficient for 
evaluation under NEPA guidelines and to provide informed decision-
making. Specific relocation requirements would be determined if and 
when a project is authorized by Congress for implementation. 

Consistent with prior public outreach activities, Recreational Residential 
Tract Cabin Owners will be included with other public and stakeholder 
entities for future notifications and outreach associated with the Final 
EIS. This process was described in DEIS Chapter 27, “Public 
Involvement, Consultation, and Coordination,” Section 27.6, “DEIS 
Outreach.” 

FSCABINS-2 – USFS’s Authority over Privately Owned Cabins on 
USFS Lands 
Comments were received concerning the role and decision-making 
process of the USFS in the DEIS and USFS’s authority over privately 
owned cabins on USFS permitted lands. 

DEIS Chapter 1, “Introduction,” Section1.5.3, “USFS Use of EIS,” 
describes the USFS purpose and need, proposed USFS permitting 
actions, and related actions that may be required if a project is 
authorized for construction. Specifically, the USFS would have a 
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connected action to amend the affected permits for privately operated 
recreation facilities, including permitted private cabins on USFS lands. 

As referenced in Chapter 18, “Recreation and Public Access,” USFS has 
reviewed the preliminary assessments of impacts on public and 
commercial recreation facilities. As managers of land adjacent to Shasta 
Lake, the USFS has been involved as a cooperating agency throughout 
the EIS process and has provided comments during the public comment 
period. As the federal lead agency, Reclamation will continue to work 
with USFS if and when a project is authorized by Congress for 
implementation. 

Regarding residential cabins permitted on USFS land, as quoted in page 
5 of the Real Estate Appendix (June 2013) of the DEIS, special use 
permit terms apply to permit holders: 

“If during the term of this permit the authorized officer 
determines that specific and compelling reasons in the 
public interest require revocation of this permit, this 
permit shall be revoked after 180 days written notice to 
the holder, provided that the authorized officer may 
prescribe a shorter notice period if justified by the 
public interest. The USFS shall then have the right to 
relocate the holder’s improvements to another lot, to 
remove them, or to require the holder to relocate or 
remove them, and the USFS shall be obligated to pay an 
equitable amount for the improvements or for their 
relocation and damages resulting from their relocation 
that are caused by the USFS.” 

Reclamation is not involved in the terms of the USFS special use 
permits for the privately owned cabins on USFS lands. Actions taken by 
the USFS with regards to special use permit is described in DEIS 
Chapter 1, “Introduction,” Section1.5.3, “USFS Use of EIS.” Such 
USFS decisions would occur following authorization by Congress to 
proceed with implementation of one of the action alternatives. 

FSCABINS-3 – Relocation of Privately Owned Cabins on USFS 
Lands 
Comments were received regarding the potential for owners of privately 
owned cabins subject to USFS permit conditions to receive another lot 
on USFS land in the event a private cabin is removed if enlargement of 
Shasta Reservoir is authorized. 

As stated in DEIS Chapter 2, “Alternatives,” Section 2.3.2, 
“Environmental Commitments Common to All Action Alternatives,” 
Reclamation will comply with the policies and provisions for the 
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acquisition of real property set forth in the Uniform Relocation 
Assistance and Real Property Act of 1970, as amended.  However, 
specific to privately owned cabins on USFS lands, permit holders are 
also subject to USFS availability for permitted lots and USFS decisions. 
As stated on page 5 of the Real Estate Appendix (June 2013) of the 
DEIS, USFS is guided by the following special permit terms: 

“If during the term of this permit the authorized officer 
determines that specific and compelling reasons in the 
public interest require revocation of this permit, this 
permit shall be revoked after 180 days written notice to 
the holder, provided that the authorized officer may 
prescribe a shorter notice period if justified by the 
public interest. The USFS shall then have the right to 
relocate the holder’s improvements to another lot, to 
remove them, or to require the holder to relocate or 
remove them, and the USFS shall be obligated to pay an 
equitable amount for the improvements or for their 
relocation and damages resulting from their relocation 
that are caused by the USFS.” 

FSCABINS-5 – Comment and Objection Process for Draft USFS 
Decisions 
Several individuals stating ownership of a private cabin on lots 
permitted by the USFS provided comments related to establishment of 
their eligibility to file an objection to draft USFS decisions as they relate 
to the SLWRI. 

These comments are consistent with the “Comment and Objection 
Process for Draft Forest Service Decisions,” a one page letter provided 
to Reclamation by USFS staff and attached by Reclamation to its June 
25, 2013, letter announcing the Public Review and Comment on the 
DEIS for SLWRI. The USFS requested inclusion of this letter 
(contained below) as an element to Chapter 1, “Introduction,” Section 
1.5.3, “USFS Use of EIS.”  This section, among other elements, 
describes USFS jurisdiction over National Forest System lands within 
the NRA and their permit obligations under the Federal Land Policy and 
Management Act (43 U.S. Code Section 1761 (a)(1)). These comments 
have been made available to USFS. The comment will be included as 
part of the record and made available to decision makers before a final 
decision on the proposed project. 

COMMENT AND OBJECTION PROCESS FOR DRAFT 
FOREST SERVICE DECISIONS 

The Forest Service is required to provide for a 
predecisional comment and objection process, and to 
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notify concerned persons of the requirement to comment 
on the Draft EIS related to Forest Service actions in 
order to object to future draft Forest Service decisions. 

Only those who submit timely project-specific, written 
comments no later than 90 days after the Notice of 
Availability appears in the Federal Register are eligible 
to file an objection to draft Forest Service decisions.  
Individuals or representatives of an entity submitting 
comments must sign the comments or verify their 
identity upon request. 

To establish eligibility to object, comments must include 
the following: 

Name and postal address.  E-mail address in addition is 
recommended but not required. 

Title of the proposed project or activity. 

Specific written comments regarding the Forest Service 
proposed project or activity along with supporting 
reasons. 

Signature or other verification of identity upon request, 
and identification of the individual or entity who 
authored the comment(s).  Comments received on behalf 
of an entity are considered as those of the entity only. 

The responsible Federal officials will consider all 
written comments submitted.  It is the responsibility of 
the commenter to ensure their written comments to 
establish eligibility to object to Forest Service decisions 
are received in a timely manner and include the 
required information. 

For more information on the Forest Service Project-
Level Pre-decisional Administrative Review Process, 
please go to 
http://www.fs.fed.us/emc/applit/includes/20130327_218
FinalRuleFedReg.pdf.  For additional information on 
Forest Service actions associated with the Bureau of 
Reclamation Draft EIS, contact Mr. Nathan Rezeau at 
530-275-1587 or nrezeau@fs.fed.us. 

FSCABINS-8 – Inundation Zone/Reservoir Buffer 
Several comments were received relating to reservoir pool elevations 
applied to the project and its associated buffer area. 
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The DEIS Real Estate Appendix, Reservoir identified pool elevations of 
1,082, 1,088 and 1,093 feet NAVD to correspond to alternative dam 
raises of 6.5 feet, 12.5 feet, and 18.5 feet, respectively. These figures 
and datum serve as the basis for the DEIS and replace figures provided 
during earlier planning phases. These estimates are included in a variety 
of sections and tables in the Real Estate Appendix, including 
“Background and Approach” (Page 1), “Methods for Cost Estimate of 
Real Estate Acquisition Administration” (Page 4), and “Privately Owned 
Cabins on U.S. Forest Service Lands” (See Table 1.  Range of Impacted 
Cabins on U.S. Forest Service Lands). As described in the “Background 
and Approach” section, these pool elevations approximate a 3-foot 
vertical buffer area above the inundation level or a 5-foot horizontal 
buffer area extending from the inundation level, whichever buffer is 
greater. For the purposes of estimating physical effects of inundation 
and associated project costs for this EIS, this buffer area represents an 
extent by which lands would be acquired via the project consistent with 
the policy for the Department of Interior and USACE and is published in 
43 CFR Part 8, “Joint Policies of the Departments of the Interior and of 
the Army Relative to Reservoir Project Lands.” This joint policy 
provides, among other things, guidance for fee title acquisition of lands 
necessary for permanent structures, lands below a selected freeboard, 
and to provide public access to the maximum flowage line or for 
operation and maintenance of the project.  Additional clarifying text was 
incorporated into the Real Estate Appendix to clarify that the buffer area 
estimates potential wave action and related freeboard considerations. 

FSCABINS-9 – Structure Surveys for USFS Cabins 
Several comments were received relating to reservoir pool elevations 
applied to the project and its associated buffer area and whether 
additional surveys will be conducted.  Several individuals, and a 
representative of the USFS, requested Reclamation conduct structure 
surveys of potentially effected Recreational Residence Tract cabins 
located on USFS land via special use permit. These requests seek to 
have Reclamation perform structure surveys to a level similar to those 
conducted in 2012 on 170 private property parcels in the Lakehead 
community. 

As described in the Real Estate Appendix (June 2013, Page 7), 
Reclamation performed structural surveys on 170 parcels for willing 
landowners in the Lakehead community. The primary intent of these 
surveys was to verify the accuracy of Geographic Information System 
(GIS) analyses used to estimate the number of structures potentially 
affected by the project. The surveys showed that the GIS estimates of 
the number of structures potentially affected by the project, and 
disclosed in the Real Estate Appendix, were generally accurate within 
±5 percent.  As the surveys confirmed an acceptable range of accuracy, 
Reclamation does not intend to perform additional structure surveys on 
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private property at this time. Should Congress authorize a project and a 
ROD be developed and issued, a more in-depth analysis would be 
performed. 

33.3.27 Master Comment Responses for Land Use 

LANDUSE-1 – Relocation of Septic Systems and Leach Fields 
As stated in the DEIS, Chapter 21, “Utilities and Service Systems,” 
Section 21.3.4, “Direct and Indirect Effects,” septic systems in the 
project area are governed by Shasta County Development Standards, 
including intermittent inundation of septic systems and requirements to 
protect water quality in surface and subsurface water supplies from 
contamination by septic systems.  Consistent with these standards, all 
septic system within 200 feet of the new full pool waterline or 100 feet 
downslope of the new full pool waterline would be demolished. 
Wastewater pipes, septic tanks, vaults/pits, and leach fields would be 
abandoned in place consistent with requirements of the County of Shasta 
Environmental Health Division.  New septic systems may be constructed 
on the same property if they would meet Shasta County requirements for 
separating septic systems from the lake. Relocation of septic systems on 
private property would be done in one of two ways: (1) construct new 
septic systems on the property of the affected home or facility, where 
feasible; or (2) define a possible localized waste water treatment plant 
(WWTP) alternative for homes that do not meet Shasta County 
requirements for septic system separation from the lake. The general 
WWTP would include a pressurized sewer collection system to transport 
wastewater flows to several centralized package WWTPs. The DEIS 
Chapter 2, “Alternatives,” identifies the likely construction of localized 
WWTPs for the areas of Salt Creek, Sugarloaf/Tsasdi Resort, Lakeshore 
(possibly several plants), Antlers Campground, Campbell Creek Cove, 
Bridge Bay Marina, Silverthorn Resort, and Jones Valley. Additional 
localized WWTPs for cabins on land held in USFS Special Use Permit 
will be evaluated following Congressional authorization of an action 
alternative, ROD and subject to USFS permit terms and conditions. 
Chapter 21, “Utilities and Service Systems,” Section 21.3.4, “Direct and 
Indirect Effects,” also states that Reclamation is committed to funding 
these activities and coordinating the transfer of any new WWTPs to the 
districts, which would be responsible for long-term operation and 
management. 

33.3.28 Master Comment Responses for Utility Relocations 

UR-1 – Effects to Water and Wastewater Infrastructure around 
Shasta Lake 
Comments received during the public comment period expressed 
concern over some of the local water companies and some of the effects 
caused by the loss of their customer base, inundation of their 
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infrastructure, and some of the possible costs they could incur because 
of relocations. Considerations for the local utilities and water service 
providers include the following. 

Relocation of Affected Infrastructure   The DEIS Chapter 2, 
“Alternatives,” Section 2.3.8, “Comprehensive Plan Construction 
Activities,” states that gas/petroleum, potable water, power and 
communication, and wastewater facilities would be relocated to comply 
with current standards if affected by inundation. This also includes water 
supply intakes located around the lake and wells that serve existing 
and/or relocated structures. During relocation, commitments have been 
made to minimize impacts on water quality from construction activities. 
As stated in Chapter 2, “Alternatives,” Section 2.3.2, “Environmental 
Commitments Common to All Action Alternatives,” all action 
alternatives include development and implementation of an Erosion 
Control and Sediment Plan and Stormwater Pollution Prevention Plan.  
Text in the Final EIS has been revised to clarify the impacts to water 
quality in Chapter 7, “Water Quality,” Section 7.3.4, “Direct and 
Indirect Effects,” including Impact WQ-1, “Temporary Construction-
Related Sediment Effects on Shasta Lake and its Tributaries that Would 
Cause Violations of Water Quality Standards or Adversely Affect 
Beneficial Uses,” and Impact WQ-4, “Long-Term Sediment Effects that 
Would Cause Violations of Water Quality Standards or Adversely 
Affect Beneficial Uses in Shasta Lake or Its Tributaries.” There is no 
anticipated affect to the water quality or infrastructure of utilities 
downstream from Shasta Dam as a result of the project. 

Cost of Relocations   DEIS Chapter 21, ”Utilities and Service 
Systems,” Section 21.3.4, “Direct and Indirect Effects,” states that 
“Reclamation is committed to funding and relocation of existing 
infrastructure and construction of replacement infrastructure, including 
localized WWTPs that might replace some individual septic systems.” 
The costs for relocations of utilities and the proposed waste water 
collection systems have been included in the cost estimates for all action 
alternatives and can be found in Attachments 2,3, and 4 of the 
Engineering Summary Appendix of the Final EIS for each action 
alternative. As stated in DEIS Chapter 2, “Alternatives,” Section 2.3.8, 
“Comprehensive Plan Construction Activities,” that inundated recreation 
facilities and associated facilities will be relocated before demolition to 
the extent practicable. Further development of specific planning, design 
and construction methods for the relocated infrastructure will occur after 
congressional authorization of any action alternative, and will follow all 
guidelines, requirements, and standards for similar facilities. 

Local Water Service Providers   The number of landowners within 
each water service area that would be affected varies by the action 
alternative. Reclamation has not performed an evaluation to determine 
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whether changes due to the implementation of the action alternatives 
would make a substantial change in local water service provider’s 
budgets to the extent of potential insolvency. As discussed above 
Reclamation will relocate affected water services to maintain service to 
non-inundated structures at no cost to landowners as Reclamation will 
fund these relocation actions. These actions will prevent loss of 
customers that remain after lake enlargement, however, a net loss of 
water service area landowners may occur due to inundation which could 
affect the financial ability of water service providers to repay loans 
without raising rates for their customers. 

33.3.29 Master Comment Responses for Downstream Fisheries 

DSFISH-1 – SALMOD Model for Sacramento River Chinook Salmon 
Comments were received related to SALMOD not being considered the 
most appropriate available tool, and the need to more fully disclose in 
the Final EIS the inherent uncertainties in the use of the SALMOD tool. 

Analyses and impact assessment presented in the DEIS were completed 
using the best modeling tools and information available at the time of 
development. The modeling tools used in the DEIS analyses were 
selected because they are publicly available, have a knowledgeable user 
community, and are widely accepted for use in similar system wide 
analysis of resources in the California Central Valley and the Trinity 
River. Similarly, SALMOD has been one of the primary tools used to 
evaluate salmonid responses to revised water operations in the upper 
Sacramento River, including the most recent 2008 Long-Term Operation 
BA and resulting 2008 USFWS BO and 2009 NMFS BO. 

SALMOD uses as its base data the real empirical data on Chinook 
salmon distribution and habitat use collected by the USFWS and CDFW 
in the Sacramento River. SALMOD was set up based on USFWS 
Instream Flow Incremental Methodology (IFIM) data, with direct input 
from both USFWS and CDFW (i.e., Mark Gard, Doug Killam), as well 
as incorporating comments from CDFW, USFWS, and Reclamation 
fisheries experts before completing the model structure. The model has 
been peer reviewed, including by Lisa Thompson and Chris Mosser of 
U.C. Davis (2011). 

SALMOD is not used as a population dynamics model or a predictive 
tool for explicit population estimation, rather it is used as an operations 
and alternatives screening tool, or a comparative tool to evaluate relative 
change between alternatives. It is being used on a year-by-year basis, 
which allows Reclamation, under each year, to evaluate what would 
happen under the water operations, to each run of Chinook salmon 
(NMFS used late fall-run Chinook salmon as a surrogate for steelhead in 
the 2009 NMFS BO). By using the same annual number of spawners, 
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Reclamation is able to make a true comparison using each alternative 
against the base condition (existing or future condition). The described 
limitations do not preclude the ability of SALMOD to identify potential 
effects to Chinook salmon caused by changes in Shasta operations. 

SALMOD, like any model of a natural system, is based on simplified 
rules and assumptions used to represent and approximate the complex 
factors that drive real-world conditions; while these assumptions can 
form a reasonably accurate and useful simulation of natural conditions, 
they cannot exactly replicate or predict actual conditions. Similarly, 
because it is not possible to fully understand or quantify all of the 
variability found in natural systems, and the complex interactions 
between different components of those systems, there are inherent 
uncertainties associated with the assumptions in all fisheries model 
including SALMOD. These required simplifications and inherent 
uncertainties in model inputs naturally lead to uncertainties in the 
accuracy of model outputs for any individual model run relative to 
actual, real-world conditions. 

Some of the factors outside of the area of influence of the SLWRI (for 
instance, ocean conditions) are poorly understood and are themselves 
subject of both environmental and anthropogenic forces, making them 
highly uncertain and thus difficult to quantify or even fully anticipate. 
Ultimately, because SLWRI is only able to improve specific portions of 
the life cycle of anadromous fish, within a specific section of the 
Sacramento River, which have been demonstrated to be likely limiting 
factors to anadromous fish survival, any other portions of the life cycle 
that may also be limiting factors for anadromous fish survival will have 
to be addressed by other actions/projects that are outside the purview of 
the SLWRI.  Inclusion of those factors outside of the areas and life 
stages influenced by this project could obscure the modeling effort and 
as such, the influence of the project, by introducing significant 
uncertainty from factors (and life stages) that are not directly influenced 
by the project. Therefore, the model has been formulated to isolate the 
effect of the project on anadromous fish survival. 

In addition, SALMOD relies on output from a sequence of other models 
(CalSim-II and Sacramento River Water Quality Model (SRWQM)) for 
its flow and water temperature inputs. These models contain similar 
simplifications and uncertainties, which further influence the overall 
accuracy of a single SALMOD model run (as would occur with any 
ecological model using the same tools for input). For instance, CalSim-
II, the best available tool for predicting system-wide water operations 
throughout the Central Valley, simplifies the system by assessing flows 
on a monthly basis and at a relatively coarse geographic scale, while fish 
populations are affected by changes on much finer temporal and 
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geographic scales, so flows must be downscaled using an additional set 
of assumptions to approximate natural processes. 

For purposes of evaluating the potential effect of changes in Sacramento 
River flow and temperature on Chinook Salmon populations between 
Keswick Dam and Red Bluff Pumping Plant, it was assumed that 
simulated changes in average annual production that were less than 5 
percent (plus or minus) relative to the basis-of-comparison (No-Action 
Alternative and Existing Conditions) would not be expected to result in 
a significant (detectable) effect on long term Chinook Salmon 
production potential. The 5 percent significance threshold accounts for 
the inherent limitations and uncertainties associated with SALMOD, as 
well as the limitations and uncertainties in the hydrologic model 
(CalSim-II) and temperature model (Sacramento River water 
temperature model) used to develop inputs to SALMOD. This is further 
described in both Chapter 11, “Fisheries and Aquatic Ecosystems,” of 
the DEIS and Chapter 5, “SALMOD,” of the Modeling Appendix. 

However, with sufficient data, models like SALMOD are invaluable 
tools for understanding the operation of a complex system and 
predicting its response to certain types of change. If the modeling 
assumptions and parameters form reasonably accurate representations of 
the relationships between input variables and outputs, and the nature of 
those relationships do not change between scenarios, then the model is 
valid to use for comparing between alternatives despite its inherent 
uncertainty (identical assumptions will influence all scenarios and lead 
to similar uncertainties/ inaccuracies that cancel out in the process of 
comparison).  The simulated production from SALMOD should 
therefore be interpreted as an index of production which can be used to 
make comparisons between alternatives, and should not be treated as a 
prediction of absolute numbers of fish production under any single 
alternative. 

SALMOD is currently the best available tool for predicting project-
related outcomes (on a relative, not absolute, basis) for all four Chinook 
salmon runs in the upper Sacramento River, and Reclamation believes 
that the assumptions applied in the SALMOD model are sound and 
defensible. Therefore, despite its acknowledged inherent limitations, 
Reclamation continues to believe that, when correctly interpreted, the 
use of SALMOD is a valid and valuable method for assessing project 
alternatives. Mortality calculations in SALMOD may be underestimated 
due to the difficulty in quantifying resource competition, predation and 
other natural factors, but may also be overestimated for some life stages.  
Please keep in mind that SALMOD was used for the purpose of 
comparing the proposed action alternatives, and was not intended to 
produce exact numbers, or to estimate survival of successful outmigrants 
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through the Delta or returning adults. SALMOD underestimates 
mortality both under the No-Action and action alternatives. 

The Final EIS Executive Summary Chapter 11, “Fisheries and Aquatic 
Ecosystems,” and the Modeling Appendix Chapter 5, “Anadromous Fish 
Production Simulation (SALMOD),” have been modified to clarify 
uncertainties of SALMOD. 

DSFISH-2 – Fisheries Models and Tools 
Comments suggest that there are other more appropriate modeling tools 
that could be used other than SALMOD, although not all commenters 
agreed upon the appropriate tools, nor did commenters supply evidence 
that other tools are widely accepted by regulatory agencies and the 
public. 

Reclamation fully recognizes that there are many factors in addition to 
upper Sacramento River flow and temperature conditions that influence 
anadromous fish survival – including conditions in the lower 
Sacramento River, the Bay-Delta, and the Pacific Ocean – such as 
disease, predation, entrainment, habitat loss, and changes in flow and 
temperature regimes. However, no single action can simultaneously 
address the full range of limiting factors in all locations. As such, the 
SLWRI and its associated restoration actions should be viewed as only 
one among several required steps needed to address anadromous fish 
survival across all life stages. 

Some of the factors outside of the area of influence of the SLWRI (for 
instance, ocean conditions) are poorly understood and are themselves 
subject of both environmental and anthropogenic forces, making them 
highly uncertain and thus difficult to quantify or even fully anticipate. 
Ultimately, because SLWRI is only able to improve specific portions of 
the life cycle of anadromous fish, within a specific section of the 
Sacramento River, which have been demonstrated to be likely limiting 
factors to anadromous fish survival, any other portions of the life cycle 
that may also be limiting factors for anadromous fish survival will have 
to be addressed by other actions/projects that are outside the purview of 
the SLWRI.  Inclusion of those factors outside of the areas and life 
stages influenced by this project could obscure the modeling effort and 
as such, the influence of the project, by introducing significant 
uncertainty from factors (and life stages) that are not directly influenced 
by the project. Therefore, the model has been formulated to isolate the 
effect of the project on anadromous fish survival, by excluding factors 
outside of the area of influence of the project. 

No fully vetted and accepted Chinook salmon life cycle model was 
available for use at the time the NEPA evaluation for the DEIS was 
conducted. While the Interactive Object-oriented Salmon (IOS) model 
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for winter-run Chinook salmon was used in the 2008 Long-Term 
Operation BA, it was considered an unacceptable and flawed tool by 
NMFS. The tool has since been updated and revised for BDCP, but there 
is no proof, as of yet, that it is considered by NMFS or other fisheries 
experts to be a reliable and acceptable model. Reclamation is currently 
funding NMFS to develop a Chinook salmon life cycle model, focusing 
initially on winter-run Chinook salmon, but it is still a work in progress. 
Therefore, Reclamation used SALMOD as an accepted tool in its 
evaluation of the SLWRI. It is unknown whether NMFS may request the 
use of a life cycle model for Section 7 consultation. In addition, tools 
such as IOS and the Oncorhynchus Bayesian Analysis model (OBAN), 
while publicly available, do not necessarily have a large user-base with 
access to, or working knowledge of, the required software and tools. 
Therefore, they are not considered ‘available’, and therefore 
Reclamation is not required to use these models in the NEPA analysis. 

Several groups, including The Nature Conservancy and the USFWS, 
have suggested using the Sacramento River Ecological Flows Tool 
(SacEFT) to evaluate the effects of the project on riparian species. 
However, SacEFT is not a commonly applied and readily available tool 
for water resources planning studies in California. Unlike other 
commonly applied models and tools (for example CalSim-II, DSM2, 
and SALMOD), the full suite of tools needed to apply SacEFT 
(including supporting sub-models, such as the Meander Migration 
Model) are not readily available to the public, and do not have a large 
and diverse user-base with access to — and working technical 
knowledge of — the required software and tools. The Meander 
Migration Model does not appear to be a publicly available model, and 
Reclamation has been unable to obtain a conclusive answer about the 
availability of the complete suite of tools needed to apply SacEFT.  
Reclamation is not required by NEPA or CEQ Regulations to use tools 
which are not publicly available when conducting a NEPA evaluation. 

Additionally, USFWS indicates that CalSim-II is not suitable for use in a 
fisheries analysis because it is a monthly model. However, no other tool 
is available that can simulate CVP/SWP operations on a daily basis. 
Both USFWS and NMFS used CalSim-II to generate the hydrology and 
operations data that was input to all fisheries models used in analyses for 
the 2008 USFWS BO and 2009 NMFS BO.  The courts did not consider 
CalSim-II to be an inappropriate or invalid tool for those analyses, and 
found that there are no other widely accepted and verified tools currently 
available to simulate systemwide water operations. CalSim-II is the best 
tool currently available. 

DSFISH-3 – Fish Habitat Restoration 
Chapter 2, “Alternatives,” Section 2.3, “Action Alternatives,” describes 
the environmental commitments common to all actions alternatives as 
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well as measures specific to each of the action alternatives. Different 
components/measures were incorporated into each action alternative 
based on the focus of the action alternative. CP4 and CP4A focus 
primarily on anadromous fish survival, and CP5 focuses more broadly 
on both the primary and secondary objectives.  Accordingly, based on 
the focus of these alternatives, augmenting spawning gravel and 
restoring riparian, floodplain, and side channel habitat in the upper 
Sacramento River were included only in CP4 and CP5. 

The proposed spawning gravel augmentation program for the SLWRI 
would consist of gravel placement at one to three locations every year in 
the upper Sacramento River, for a period of 10 years. Fifteen potential 
locations have been identified in the Sacramento River between 
Keswick Dam and Shea Island for spawning gravel augmentation, and 
each site would be eligible for gravel placement one or more times 
during the 10-year program. 

The proposed spawning gravel augmentation program is not a mitigation 
program, but is a restoration action that is not intended to be 
implemented in perpetuity. This program is intended to provide 
additional benefits to anadromous fish and is expected to 'kick-start' the 
process towards recovery in conjunction with flow and water 
temperature benefits in the spawning reach above Red Bluff Pumping 
Plant. Consistent with NEPA and other Federal water resources plan 
guidance (e.g., P&G), potential project impacts are evaluated in 
comparison to the No-Action Alternative, which is based on existing 
conditions and reasonably foreseeable future projects. The existing 
condition for the SLWRI includes the presence of Shasta Dam and 
action alternatives would not result in any additional blockage of 
spawning gravel.  

The CVPIA program provides funding and water supplies for fish and 
wildlife protection, restoration, and mitigation for the CVP and includes 
a spawning and rearing habitat restoration program that implements 
gravel augmentation and juvenile salmonid rearing habitat 
improvements to compensate for the blockage of spawning gravel and 
other actions that have reduced the availability of spawning gravel and 
rearing habitat. Currently the program is in the environmental analysis 
process for eight spawning and rearing habitat improvement sites in the 
14-mile reach below Keswick Dam. Three of the sites focus solely on 
gravel placement, four sites include both side channel habitat 
improvements and gravel placement, and one site focuses on side 
channel habitat development. The CVPIA will continue with or without 
the implementation of a SLWRI action alternative. 
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As with the gravel augmentation program, the riparian, floodplain and 
side channel habitat restoration is an environmental commitment. Six 
sites were identified (see Figure 2-3 in Chapter 2, “Alternatives”). 
Restoration would occur at one or a combination of these six sites to 
provide rearing and/or spawning habitat for anadromous fish in the 
upper Sacramento River as far downstream as river mile 275. This 
restoration component was added to the alternatives working in 
coordination with USFWS and CDFW. 

DSFISH-4 – Maintaining Sacramento River Flows to Meet Fish 
Needs and Regulatory Requirements 
Comments were received relating to the importance of downstream 
flows for fish reproduction and survival. 

CVP and SWP operational assumptions in the CalSim-II modeling were 
based on operational requirements in the 2009 NMFS BO and 2008 
USFWS BO and associated reasonable and prudent alternatives (RPA).  
The operations in the BOs that were directly modeled in CalSim-II are 
described in the EIS Modeling Appendix, Chapter 2, “CalSim-II”. The 
2008 USFWS BO and 2009 NMFS BO include requirements for 
Sacramento River flows and temperature at various locations, Shasta 
Reservoir carryover storage, operational restrictions at Red Bluff 
Diversion Dam, and Delta X2 flow requirements. The minimum flow 
requirement below Keswick Dam is based on a combination of State 
Water Board Water Rights Order 90-5 requirements, CVPIA 3406(b)(2) 
flows, and Action I.2.2 in the 2009 NMFS BO. From May through 
September, the minimum flow is always 3,250 cfs.  In other months, the 
minimum flow requirement varies from 3,250 to 4,500 cfs. These 
requirements are intended to benefit listed fish species based on 
evaluations conducted by both NMFS and USFWS. 

Early studies in the SLWRI alternatives development were conducted to 
determine if adjusting flows to meet those identified in the AFRP goals 
would provide greater value to fisheries (i.e., result in larger increases in 
juvenile production) than reductions in water temperature. Results 
showed that reduced water temperatures resulted in significantly greater 
increases in juvenile production than increased flows. As a result, the 
flows were maintained at the current standards to provide the longest 
duration of temperature benefits. 

The SLWRI operations are tailored to meet the current BOs which do 
not require pulse flow releases from Shasta Dam. New scenarios that 
included pulse flows were not included in the discussions with the 
resource agencies during the plan formulation process, and were 
therefore not included in the Comprehensive Plans. If pulse flows will 
be required, they will be included in the project-specific BO or any new 
operations BO resulting from reconsultation actions. 
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Whether or not the SLWRI is implemented, the operations of Shasta 
Dam will follow the requirements established under the RPAs 
established under both the 2008 USFWS BO and 2009 NMFS BO, 
including any future BOs resulting from reconsultation actions, as well 
as any SLWRI-specific BO. As part of a multi-agency agreement, the 
Water Operations Management Team (WOMT), a management-level 
group of representatives of Reclamation, DWR, CDFW, NMFS, and 
USFWS, has been established, and meets weekly for review of 
CVP/SWP operations. Based on these meetings, the WOMT makes 
recommendations to state and regional directors for final action. 
Technical teams, including the Sacramento River Temperature Task 
Group (SRTTG) and the WOMT work within those implementation 
procedures to meet discretionary water contract obligations to the 
greatest extent consistent with survival and recovery of listed species to 
avoid jeopardizing the species. The responsibilities of and interaction 
between the WOMT and the technical teams are thoroughly described in 
Chapter 11, “Fisheries and Aquatics Resources,” Section 11.2.1, 
“Regulatory Framework – Federal.” 

NMFS is the Federal resource agency with jurisdiction over, and 
therefore responsible for, the protection of Chinook salmon. Winter-run 
Chinook salmon are listed as endangered under the ESA and exist in a 
single population in the Sacramento River, whereas spring-run, while 
also listed (as a threatened species), have their core populations in other 
tributaries and fall-run Chinook salmon are not currently listed and are 
widely distributed throughout the Central Valley.  NMFS direction to 
focus more on winter-run Chinook salmon is due to the single core 
population status of winter-run being more at risk to mortality factors in 
the upper Sacramento River in comparison with the other runs.  In 2013, 
for example, several federally protected winter run salmon spawned later 
than normal in August. NMFS determined that high water must be 
maintained into early November to protect the incubating winter-run 
Chinook salmon eggs. However, to protect carry-over storage in the face 
of a potentially long-term drought, flows were immediately dropped 
thereafter, at the risk of dewatering fall-run Chinook salmon redds. 

DSFISH-5 – Fish and Wildlife Coordination Act Report 
Commenters cite the Draft Fish and Wildlife Coordination Act Report 
(CAR), prepared by the USFWS in 2007, as a basis of comparison for 
the DEIS SALMOD results and as being documentation for SLWRI not 
showing benefits to Chinook salmon. Reclamation feels that the CAR is 
misleading in the use of the Draft CAR as a citation for several reasons: 
(1) the Draft CAR is based on the 2007 Plan Formulation Report, and 
has not been updated based comments provided by Reclamation, or on 
the public release versions of the DEIS, (2) the CAR results do not 
evaluate the production in critical and dry years separate from other 
water year types, and (3) water operations described in the CAR are 
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based on the 2004/2005 BOs. The public release DEIS was updated to 
include the operational requirements in the 2009 NMFS BO and 2008 
USFWS BO and associated RPAs. 

According to NMFS in their Final Recovery Plan for the Evolutionarily 
Significant Units of Sacramento River Winter-run Chinook Salmon and 
Central Valley Spring Run Chinook Salmon and the Distinct Population 
Segment of Central Valley Steelhead (NMFS 2014), Chinook salmon 
populations, especially winter-run Chinook, are highly vulnerable to 
global and localized climate changes, including prolonged drought 
conditions.  This is caused by reduced volumes of cold water that can be 
released from the reservoirs, including Shasta Lake, thus affecting the 
spawning and rearing habitat conditions. On page 21 of the Final 
Recovery Plan, NMFS states: 

The fact that this ESU is comprised of a single 
population with very limited spawning and rearing 
habitat increases its risk of extinction due to local 
catastrophe or poor environmental conditions. There 
are no other natural populations in the ESU to buffer it 
from natural fluctuations. A single catastrophe with 
effects persisting for four or more years could result in 
extinction of the Sacramento River winter-run Chinook 
salmon ESU (Lindley et al. 2007). Such potential 
catastrophes include volcanic eruption of Lassen Peak, 
prolonged drought which depletes the cold water pool 
in Shasta Reservoir or some related failure to manage 
cold water storage, a spill of toxic materials with effects 
that persist for four years, or a disease outbreak. 
[emphasis added] 

Additionally, the Recovery Plan states: 

Water temperatures in the upper Sacramento River are 
the result of interaction among: (1) ambient air 
temperature; (2) volume of water; (3) water temperature 
at release from Shasta and Trinity dams; (4) total 
reservoir storage; (5) location of reservoir thermocline; 
(6) ratio of Spring Creek Power Plant release to Shasta 
Dam release; (7) operation of Temperature Control 
Device (TCD) on Shasta Dam; and (8) tributary inflows 
(NMFS 1997). Water temperature varies with location 
and distance downstream of Keswick Dam, and depends 
upon the annual hydrologic conditions and annual 
operation of the Shasta‐Trinity Division of the CVP 
(NMFS 1997). In general, water released from Keswick 
Dam warms as it moves downstream during the summer 
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and early fall months at a critical time for the successful 
development and survival of juvenile winter‐run 
Chinook salmon (NMFS 1997). 

After two years of drought, Shasta Reservoir storage 
would be insufficient to provide cold water throughout 
the winter-run Chinook salmon spawning and embryo 
incubation season, resulting in partial or complete year 
class failure. A severe drought lasting more than 3 years 
would likely result in the extinction of winter-run 
Chinook salmon. The probability of extended droughts is 
increasing as the effects of climate change continue (see 
Chapter 6). 

The 2009 NMFS BO RPA Action Suite I.2 indicate that the Shasta Lake 
cold water pool must be managed to maintain suitable water 
temperatures and habitat for winter-run Chinook salmon downstream 
from Shasta Dam, particularly in critical water years, extended drought 
years, and under future conditions, which will be affected by increased 
downstream water demands and climate change. 

Moreover, an evolutionarily significant unit (ESU) that is represented by 
a single population is vulnerable to the limitation in life history and 
genetic diversity that would otherwise increase the ability of individuals 
in the population to withstand environmental variation. Although the 
status of winter-run Chinook salmon is improving, there is only one 
population, and it depends on cold water releases from Shasta Dam, 
which would be vulnerable to a prolonged drought. SLWRI benefits to 
anadromous salmonids are focused on dry and critically dry years, 
because this is when they are believed to be the most vulnerable. 

The USFWS believes that all water year types should be treated equally 
with respect to the SALMOD results, and so combine all results together 
into a single average. This implies that Chinook salmon survival is equal 
in all water year types. However, historic conditions have proven this 
not to be the case, and that Chinook salmon survival is, indeed, lower in 
critical and dry water year. Therefore, the SLWRI is formulated to 
provide the greatest benefits to anadromous fish in dry and critical water 
years when storage has been so low that water released from Shasta has 
been unable to meet minimum flow and/or water temperature 
requirements. This is when the anadromous fish are believed to be the 
most vulnerable. 

While there are, overall, fewer critically dry water years, critically dry 
water years are the most important years for increasing the survival (or 
reducing the risk of extirpation) of the anadromous fishes in the 
Sacramento River, particularly when there is a series of critical and dry 
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water years.  The low storage levels caused by multiple dry years result 
in an inadequate supply of cold water available to maintain high survival 
of anadromous fish in the river below Keswick Dam. This results in 
warmer, above-survival threshold temperatures which increases 
temperature-related mortality and results in lower production (i.e., the 
number of juvenile fish that survive to pass the Red Bluff Pumping 
Plant). Therefore, increasing storage, and in particular, the cold water 
pool, targeting the release of the cold water for critical and dry water 
years, increases the benefits to Chinook salmon and steelhead during the 
critical and dry years. The SLWRI is not expected to significantly 
increase fish production during wet, above normal or below normal 
water year types because the cold water pool benefits of the additional 
storage are optimized to provide water temperature benefits during 
critical and dry water years when populations are most at risk. In the 
simulated 83 years modeled in CalSim-II, 13 years (15.6 percent) were 
identified as critical water years, and 17 (20 percent) were identified as 
dry water years. As described in the DEIS Chapter 11, “Fisheries and 
Aquatic Ecosystems,” Section 11.3.3, “Direct and Indirect Effects,” the 
number of years with significant increases (greater than 5 percent) in the 
production index for each run under CP4 compared to the No-Action 
Alternative for all years combined, and then for critical and dry years 
combined respectively are: 

• Winter-run Chinook salmon – 7 years and 6 years 

• Spring-run Chinook salmon – 16 years and 12 years 

• Fall-run Chinook salmon – 9  years and 8 years 

• Late fall-run Chinook salmon –11 years for both 

One must consider that of these 30 combined critical and dry years, 
there were 4 occasions in which a series of dry and critical years 
occurred. The first period was three years, from 1924 through 1926,with 
one critical water year, the second was 6 years, 1929 through 1934, with 
2 of those years being critical water years, water years 77 and 78, both 
critical water years, and the final period, between 1987 and 1992, 4 
years of which were critical water years. Drought periods lasting 3 years 
or longer severely deplete the reservoir and the cold water pool, 
regardless of storage capacity. However, by increasing the storage 
capacity, the impact to the fishery is delayed, providing available water 
for a longer period of time than would occur under the No-Action 
alternative condition. Additionally, the largest increase, in production 
for each run occurs during each of these drought periods. 
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In the majority of the years (primarily wet, above normal, and below 
normal) there were minimal changes in the production index (less than 5 
percent). As described in Master Comment Response DSFISH-1, 
“SALMOD Model for Sacramento River Chinook Salmon,” production 
indices that were within ±5 percent were considered to have no 
detectable difference from the production indices of the basis-of-
comparison (Existing Condition or No-Action Alternative). 

Other comments indicate that while decreasing water temperatures are 
important, improving other factors such as access to juvenile rearing 
habitat, fish screens, and flow management to reduce redd dewatering 
would likely have more substantial effects on the long-term survival of 
anadromous fish in the Sacramento River. Reclamation agrees that these 
components are extremely important to the survival of anadromous 
salmonids. However, to meet both primary objectives of the SLWRI, the 
most effective way to easily and successfully increase anadromous fish 
survival is to reduce water temperatures as well as improve access to 
rearing habitat (through the proposed restoration actions). Reclamation 
is currently working on flow management actions to reduce redd 
dewatering, and is also actively identifying and screening top priority 
diversions to reduce fish entrainment. By reducing water temperatures, 
Reclamation gets closer towards goals identified in the Recovery Plan 
(2014) and by increasing juvenile production there is a greater chance of 
getting closer to the doubling goals defined in the AFRP. 

DSFISH-6 – Historic Dam Effects on Fisheries 
Comments were received related to the harm done to fish by the 
construction of Shasta Dam and the need to remedy that harm. The 
original construction of Shasta Dam which occurred between 1938 and 
1945 resulted in blocking fish from their historic habitat. Because the 
SLWRI involves raising the existing dam, this project does not mitigate 
for blocking fish from the upstream migration. CVPIA has programs in 
place to mitigate for the original structure, including adding spawning 
gravel downstream from Shasta Dam and providing a supply of water 
that is released on a schedule to specifically benefit downstream fish 
populations. Additionally, the USFWS and NMFS BOs for the 
CVP/SWP operations provide RPAs that establish measures to help 
‘mitigate’ for fisheries losses resulting from the presence of Shasta Dam 
as well as Shasta operations. The 2009 NMFS BO RPA Action V covers 
fish passage past Shasta Dam (see also Master Common Response 
FISHPASS-1, “Fish Passage Above Shasta Dam”). 

DSFISH-8 – National Marine Fisheries Service Recovery Plan, 
Anadromous Fish Restoration Program, Doubling Goals and 
Biological Opinions 
Comments were received related to the relationship between the SLWRI 
and the Draft Sacramento River winter-run Chinook salmon, Central 



Chapter 33 
Public Comments and Responses 

33.3-153 Final – December 2014 

Valley Spring-run Chinook salmon and Central Valley steelhead 
Recovery Plan (Recovery Plan) (NMFS 2009) and/or the Anadromous 
Fish Restoration Plan (ARFP) doubling goals. In July 2014, following 
the end of the public comment period for the DEIS, NMFS released the 
Final Recovery Plan. The Draft Recovery Plan was used in the 
development of the action alternatives, particularly with respect to 
achieving winter-run Chinook salmon recovery by improving water 
temperature conditions in the Sacramento River. The SLWRI is also in 
alignment with the requirements identified in the Final Recovery Plan. 
Further discussion in this MCR references the requirements established 
in the Final Recovery Plan. 

The SLWRI, on its own, cannot achieve the AFRP doubling goal 
(3406(b)(1) of the CVPIA) or fully meet the NMFS Recovery goals for 
the listed anadromous fish species, but will work towards achieving 
these goals in conjunction with other programs. The Recovery Plan does 
not include SLWRI, but does include a recommendation for increasing 
the Shasta Lake cold water pool. To maintain current operations, and 
increase the cold water pool, the most viable way to achieve both and 
have increased water during dry and critical water years is to increase 
the elevation of the lake, thus increasing the volume and providing the 
ability to manage a larger cold water pool. As well, by increasing the 
overall production of juveniles, the SLWRI provides the potential for an 
increase in returning adults provided the juveniles survive downstream 
stressors (e.g., habitat conditions, water temperatures, predation, 
entrainment issues, ocean conditions etc.) not caused by the project. 

Moreover, an ESU that is represented by a single population is 
vulnerable to the limitation in life history and genetic diversity that 
would otherwise increase the ability of the population to withstand 
environmental variation. Although the status of Sacramento River 
winter-run Chinook salmon may be improving, there is only one 
population existing in only one river, and it depends on cold water 
releases from Shasta Dam, which would be vulnerable to a prolonged 
drought. The project would be managed to provide benefits to 
anadromous salmonids focused on dry and critically dry years, because 
monitoring has shown this is when these populations are the most 
vulnerable. 

All alternatives provide increases, often substantial, in salmonid 
populations during drought periods.  Many sources identify that Upper 
Sacramento River water temperatures, particularly during dry and 
critical water years, are highly important to anadromous fisheries and 
are considered a limiting factor to these species. Increasing the cold 
water pool in Shasta Lake to benefit anadromous fish was specifically 
identified in the Recovery Plan. Per the Recovery Plan, water 
temperatures and flow, particularly during dry and critically dry years 
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(e.g., drought periods) are stressors of “very high” importance. 
According to Recovery Plan, Chinook salmon populations, especially 
winter-run Chinook, are highly vulnerable to global and localized 
climate changes, including prolonged drought conditions (NMFS 2014).  
This is caused by reduced volumes of cold water that can be released 
from the reservoirs, including Shasta Lake, thus affecting the spawning 
and rearing habitat conditions. 

Implementation of the Recovery Plan is not the intent of the SLWRI, but 
implementation of the SLWRI and the resulting increase in juvenile 
production during critical and dry water years does work towards 
achieving the goal of recovery by improving habitat conditions for 
anadromous fish in the Sacramento River between Keswick Dam and 
Red Bluff, as shown throughout Chapter 11, “Fisheries and Aquatic 
Ecosystems.” This is accomplished by providing improved water 
conditions during critical water years, as described above, as well as 
including restoration actions under CP4, CP4A and CP5, as described in 
Chapter 2, “Alternatives.” 

Reclamation chose to focus the riparian, side channel and floodplain 
restoration along the Sacramento between Keswick Dam and Red Bluff, 
partially because of the natural topography and hydrology of the region. 
The restoration actions are to promote the health and vitality of the river 
ecosystem, and would not conflict with other known programs or 
projects on the upper Sacramento River. The restoration would support 
the goals of the Sacramento River Conservation Area Forum, CALFED 
(as currently managed by the Delta Stewardship Council and other 
entities), and other programs associated with riparian restoration along 
the Sacramento River. 

See also Master Comment Response DSFISH-3, “Fish Habitat 
Restoration,” and Master Comment Response DSFISH-4, “Maintaining 
Sacramento River Flows to Meet Fish Needs and Regulatory 
Requirements.” 

DSFISH-9 – Flow-Related Effects on Fish Species of Concern 
Comments were received related to effects to downstream flows and fish 
species of concern. Chapter 11, “Fisheries and Aquatic Ecosystems,” 
describes the effects of the project alternatives on fish species of concern 
in the study area, and makes commitments to mitigate for adverse effects 
to the extent feasible. Chapter 12, “Botanical Resources and Wetlands,” 
describes the effects of the project on downstream riparian and riverine 
habitat and makes commitments to mitigate for adverse effects to the 
extent feasible. As described in Chapter 12, “Botanical Resources and 
Wetlands,” Section 12.3.5, “Mitigation Measures,” and Chapter 11, 
“Fisheries and Aquatic Ecosystems,” Section 11.3.4 “Mitigation 
Measures,” under Mitigation Measure Bot-7 and Aqua-14, Reclamation 
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will implement a riverine ecosystem mitigation and adaptive 
management plan to mitigate to the extent feasible any identified 
potentially significant or significant impacts to federally and state-
protected fish species as a result of possible reductions in the magnitude, 
duration, or frequency of intermediate to large flows both in the upper 
Sacramento River and in the lowermost (confluence) areas of tributaries 
(Impact Aqua-14- Reduction in Ecologically Important Geomorphic 
Processes in the Upper Sacramento River Resulting from Reduced 
Frequency and Magnitude of Intermediate to High Flows ). The plan 
will be consistent with and will support implementation of the Senate 
Bill 1086 program, and will be developed in coordination with USFWS, 
NMFS, CDFW, and the Sacramento River Conservation Area Forum. 
The Plan will be developed before project construction. 

Implementation of this mitigation measure would be aimed at reducing 
potential impacts to federally and state-protected fish species resulting 
from potential reduced habitat inundation and reduced high water 
periods. Additionally, CP4, CP4A and CP5 include a 10-year gravel 
augmentation program as an environmental commitment and the 
restoration of riparian, floodplain, and side-channel habitat. These 
additional efforts will offset potential effects to federally and state-
protected fish species from Impact Aqua-14. 

Under all alternatives, there would be no change to access to rearing 
habitat in the Feather, American, and Trinity Rivers. Implementation of 
Mitigation Measure Aqua-15 would maintain flows in the Feather, 
American, and Trinity Rivers pursuant to existing operational 
agreements, Biological Opinions, and standards that are protective of 
fisheries resources.  Sacramento River salmonids use the Feather and 
American rivers as juvenile rearing areas. 

DSFISH-10 – Methodology for Evaluating Fisheries Impacts 
Comments were received related to the methodology for evaluating 
downstream fisheries impacts. NEPA requires that Federal Agencies 
shall ensure the professional integrity, including scientific integrity, of 
the discussions and analyses in EISs. They shall identify any 
methodologies used and shall make explicit reference by footnote to the 
scientific and other sources relied upon for conclusions in the statement. 
An agency may place discussion of methodology in an appendix (CFR 
1502.24). Reclamation, through the scoping process and discussions 
with agencies and stakeholders, has performed information gathering 
and focused studies to document resource conditions and evaluate the 
potential impacts of the range of alternatives developed through the 
SLWRI feasibility study. The tools used to evaluate impacts of the 
alternatives were selected based upon Reclamation's standard practices 
and input from agencies and subject matter experts. The models used in 
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the fisheries analyses included CalSim-II, SALMOD, and the 
Sacramento River water temperature model. 

CalSim-II is the hydrologic and CVP/SWP systems operations model 
that was used for this EIS as it is the standard model used for CVP/SWP 
systems analysis, including in EISs prepared by Reclamation. CalSim-II 
is able to simulate the operation of the complete CVP-SWP system in all 
areas that contribute flow to the Delta in monthly time-steps. No other 
tool is available that can simulate CVP/SWP operations on a daily basis. 
Both USFWS and NMFS used CalSim-II to generate the hydrology and 
operations data that was input to all fisheries models used in analyses for 
the 2008 USFWS BO and 2009 NMFS BO.  The courts did not consider 
CalSim-II to be an inappropriate or invalid tool for those analyses, and 
found that there are no other widely accepted and verified tools currently 
available to simulate systemwide water operations. CalSim-II is the best 
tool currently available.  As described in Chapter 3, “Temporal 
Downsizing of CalSim-II Flows for Use in Temperature Modeling,” for 
each alternative, temporal downscaling was performed on the CalSim-II 
monthly average tributary flows to convert them to daily average flows 
for HEC-5Q input.  Monthly average flows were converted to daily 
tributary inflows based on the 1921 through 2003 daily historical record 
for aggregated inflows.  As described in Chapter 4, “Sacramento River 
Water Quality Model,” a HEC-5Q model was developed and calibrated 
for simulating water temperature in the upper Sacramento River system.  
Using system flows computed by HEC-5, HEC-5Q computes the 
distribution of temperature in the reservoirs and in stream reaches. 
HEC-5Q is designed for long-term simulations of flow and temperature 
using daily average hydrology and 6-hour meteorology.  A 6-hour time 
step approximates diurnal variations in temperature. 

SALMOD is a computer model used on the SLWRI to simulate 
population dynamics for all four runs of Chinook salmon between 
Keswick Dam and RBPP. SALMOD was applied to this project because 
the model has been used on the upper Sacramento River (from Keswick 
Dam to Battle Creek), and has been updated using model parameters and 
techniques developed for use on the Klamath River and from 
Sacramento River-specific Chinook salmon information obtained from 
USFWS and CDFW fisheries biologists (Bartholow 2003; Modeling 
Appendix, Chapter 5). Also, resource agency personnel were presented 
with the capabilities of the model by John Bartholow (formerly with the 
U.S. Geological Survey (USGS)) under contract by Reclamation, and 
agreed that using SALMOD was the appropriate means of evaluating 
potential conditions. John Bartholow and John Heasley (contractor to 
USGS) were instrumental in extending SALMOD to assess fish 
production and mortality between Keswick Dam and RBPP. They also 
assisted in preparation of the SALMOD description included in the 
Modeling Appendix, Chapter 5, which contains a detailed discussion of 
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the SALMOD model. The USGS completed a thorough review and 
update of model parameters and techniques on the Klamath River that 
enabled a smooth transfer of relevant model parameters to the 
Sacramento River (Bartholow and Henriksen 2006).  SALMOD was 
peer reviewed by Lisa Thompson and Chris Mosser of the University of 
California (UC) Davis (Thompson and Mosser 2011), and has been 
approved for use in several other Federal level studies, including 
Reclamation’s 2008 Biological Assessment on the Continued Long-
Term Operations of the CVP and SWP for compliance with Section 7 of 
the ESA (Reclamation 2008) and resulting NMFS 2009 BO (NMFS 
2009a). 

Information pertaining to the Sacramento River water temperature 
model can be found in Chapter 11, “Fisheries and Aquatic Ecosystems,” 
and in Chapter 5, “Anadromous Fish Production Simulation 
(SALMOD),” of the Modeling Appendix. 

33.3.30 Master Comment Responses for Endangered Species Act 

ESA-1 – Compliance with the Endangered Species Act 
Comments were received related to the ESA compliance for SLWRI. 
Some comments referenced the Draft Feasibility Report which used the 
NMFS 2004 Biological Opinion on the Long-Term Central Valley 
Project and State Water Project Operations Criteria and Plan (NMFS 
2004) and USFWS 2005 Biological Opinion on the Coordinated 
Operations of the Central Valley Project and State Water Project in 
California (USFWS 2004). Analysis for the DEIS relied on the updated 
2008 USFWS BO and the 2009 NMFS BO. 

Reclamation has coordinated with and received technical assistance 
from NMFS and USFWS for the SLWRI. Reclamation will comply with 
the Section 7 of the ESA by selecting a preferred alternative (ESA 
proposed action) and preparing a BA and conducting formal 
consultation. The Final EIS includes an update of the ESA consultation 
process, and the resultant BOs will be considered in the ROD. If any 
dam enlargement was authorized for construction and operation, 
Reclamation would also evaluate its obligations under other biological 
opinions. 

CESA does not apply to Federal agencies and their actions.  However, if 
or when a CEQA lead agency has been identified, the CEQA lead will 
need to determine if State laws and regulations are applicable for any 
state or local actions. This would include compliance with the provisions 
of CESA. 
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33.3.31 Master Comment Responses for Fish Passage 

FISHPASS-1 – Fish Passage Above Shasta Dam 
Several comments reflect concerns regarding potential of fish passage 
into the streams above Shasta Lake.  Some comments raised concerns 
that the DEIS is incomplete because it did not include an evaluation of 
passing Chinook salmon into the streams above Shasta Dam. As 
discussed below, multiple management measures for fish migration 
above Shasta Dam were evaluated and eliminated during the plan 
formulation process. Additionally, Reclamation is currently studying the 
feasibility of volitional and non-volitional fish passage above Shasta 
Dam under a separate Federal program as the result of the 2009 NMFS 
BO. The original construction of Shasta Dam, which occurred between 
1938 and 1945, blocked fish from their historic habitat upstream from 
Keswick Dam. Reclamation understands the importance of evaluating 
opportunities for reestablishing viable populations of listed Chinook 
salmon runs upstream from Shasta Dam. The SLWRI does not include a 
fish passage component into any of the action alternatives, and would 
not mitigate, nor is required to mitigate, for past actions that blocked fish 
from continuing the upstream migration. 

Below is a summary of the management measures considered to 
improve fish migration that were evaluated, and deleted, during the plan 
formulation process. For more information, please see Master Comment 
Response ALTD-2, “Alternative Development – Anadromous Fish 
Survival” and the Plan Formulation Appendix,  Chapter 2, 
“Management Measures,” Section “Increase Anadromous Fish 
Survival,” within Section “Measures to Address Primary Planning 
Objectives.” 

Construct a Migration Corridor from the Sacramento River to the 
Pit River   This measure consisted of providing passage to spawning 
areas upstream from Shasta Dam for anadromous fish from the 
Sacramento River.  This measure and similar measures were initially 
deleted from further consideration during earlier phases of the SLWRI 
primarily because of (1) the high cost for complex infrastructure, (2) 
major impacts to other facilities and extensive long-term operation and 
maintenance requirements, and (3) high uncertainty for the potential to 
achieve and maintain successful fish passage and spawning.  However, 
Reclamation is currently studying volitional fish passage above Shasta 
Dam under a separate Federal program as the result of the 2009 NMFS 
BO. 

Construct a Fish Ladder on Shasta Dam   This measure primarily 
included constructing a fish ladder on Shasta Dam to allow anadromous 
fish to access Shasta Lake and approximately 40 miles of the upper 
Sacramento River, about 24 miles of the lower McCloud River, and 
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various small creeks and streams tributary to Shasta Reservoir. This 
measure was initially deleted from further consideration during earlier 
phases of the SLWRI primarily because of the estimated high cost to 
construct and operate the fish ladder and potential inability for fish to 
successfully ascend the ladder.  However, Reclamation is currently 
studying volitional fish passage above Shasta Dam under a separate 
Federal program as the result of the 2009 NMFS BO. 

Reintroduce Anadromous Fish to Areas Upstream from Shasta Dam   
This measure, which was requested as part of the environmental scoping 
process, primarily included non-volitional fish passage above Shasta 
Dam, involving trapping anadromous fish along the upper Sacramento 
River likely just downstream from Keswick Dam, transporting the fish 
by tanker truck, and releasing the fish in the Sacramento River upstream 
from Shasta Lake or the McCloud River to spawn. It also included some 
method of trapping potential out-migrating fish and transporting them to 
the Sacramento River near Keswick for release into the lower river. This 
measure was deleted from further consideration in the SLWRI primarily 
because non-volitional fish passage above Shasta Dam to the upper 
Sacramento and McCloud rivers is being studied under a separate 
Federal program as the result of the 2009 NMFS BO. 

Furthermore, the SLWRI describes the Shasta Dam fish passage 
evaluation in Chapter 3, “Considerations for Describing Affected 
Environment and Environmental Consequences,” Section 3.2.9, 
“Cumulative Effects.” Additionally, Chapter 11, “Fisheries and Aquatic 
Ecosystems,” Section 11.3.5, “Cumulative Impacts” has been updated to 
include a qualitative discussion of the potential effects to reintroduced 
Chinook salmon upstream from Shasta Dam resulting from the 
implementation of the SLWRI. NMFS identified the necessity of 
reintroducing Chinook salmon upstream from Shasta Dam in both the 
2009 Draft Recovery Plan and 2014 Final Recovery Plan, and in the 
2009 NMFS BO. In the 2009 NMFS BO, NMFS included an action in 
the RPA to pass fish upstream from Shasta Dam. As a requirement of 
the RPA, Reclamation is currently working collaboratively with NMFS, 
USFWS, CDFW, DWR, USFS, the State Water Board, and a consultant 
team on developing a Pilot Implementation Plan through the Shasta Dam 
Fish Passage Evaluation to study the feasibility of successfully 
reintroducing Sacramento River winter-run Chinook salmon (and 
potentially later Central Valley spring-run Chinook salmon and Central 
Valley steelhead) into the Sacramento River and/or McCloud River 
upstream from Shasta Dam. 

The Shasta Dam Fish Passage Evaluation was not included in the No 
Action or action alternatives in the SLWRI DEIS because it did not meet 
the criteria established for inclusion as a reasonably foreseeable project 
and was considered too speculative at the time the SLWRI DEIS was 
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developed.  However, since the DEIS was completed, the Shasta Fish 
Passage Evaluation has proceeded to the point where a pilot plan is 
being developed, with the intent of implementing a pilot fish passage 
program to test the feasibility of fish reintroduction upstream from 
Shasta. The pilot fish passage program is scheduled to begin in 2015, 
before any SLWRI authorization would occur. As this pilot plan has not 
been finalized, valuating potential enhancements to this program is too 
speculative at this time. 

Inundating the lower reaches of the McCloud and/or Sacramento rivers 
will not impact potential spawning habitat for reintroduced Chinook 
salmon.  The suitable habitat for winter-run spawning is upstream in the 
cooler reaches of the rivers, well above the inundation area of any of the 
dam raise scenarios. Water temperatures in the lower reaches of the 
Sacramento and McCloud rivers are too warm to support winter-run egg 
incubation with or without a higher dam.  Spring-run Chinook could 
potentially use spawning habitat near the lake and within the inundation 
area but spring-run spawning would occur in the September timeframe 
when the lake would be in a drawn down state and these areas would not 
be inundated.  Spawning and egg incubation could still successfully 
occur in these stream reaches.  The increased inundation may reduce a 
maximum of less than 2 percent of juvenile rearing and migrating 
habitat as measured by the proportion of the length of the mainstems of 
these streams inundated. 

Increasing the cold water pool in Shasta will improve conditions for the 
downstream populations of listed Chinook salmon. This, in conjunction 
with a reintroduction of Chinook salmon upstream from Shasta will 
result in improving the likelihood of ESU survival, particularly in view 
of climate change. No changes were being made to the Final EIS in 
response to these comments. 

33.3.32 Master Comment Responses for Environmental Impacts 

EI-1 – Intent of NEPA Process is to Provide Fair and Full 
Discussion of Significant Environmental Impacts 
Comments were received relating to the general impacts of the SLWRI 
on the environment and people of California. An EIS describes the 
beneficial and adverse effects on the human environment of a proposed 
action and a reasonable range of alternatives, and is intended to inform 
decision making on the proposed action. Although a "Preferred 
Alternative" is identified, an EIS does not approve or reject a project.  
The SLWRI EIS does not make a decision but may provide the basis for 
an informed and reasonable decision. Chapter 1, “Introduction,” of the 
SLWRI DEIS and Final EIS, Section 1.5, describes the “Intended Use of 
EIS.” The SLWRI DEIS provides a full and fair discussion of significant 
environmental impacts (as required by 40 CFR 1502.1) through the 
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evaluation of reasonable range of alternatives which could feasibly 
achieve the purpose and need of the proposed action. The DEIS has been 
enhanced through the responses to public comments and through 
additions to the Final EIS.  The evaluation of environmental impacts in 
an EIS is intended to aid the public and decision makers in the decision-
making process. The ranges of alternatives evaluated are those which 
would avoid or minimize adverse environmental impacts, or enhance the 
quality of the human environment. 

The Final EIS examines the potential environmental effects of proposed 
alternatives for the SLWRI where beneficial or adverse impacts are 
identified, and discusses measures to mitigate adverse effects. The Final 
EIS incorporates comments received on the DEIS and responses to those 
comments. The Final EIS will be published along with the Final 
Feasibility Report, and together the documents will be used to determine 
the type and extent of Federal interest in enlarging Shasta Dam and 
Reservoir. The Final EIS and Final Feasibility Report will be presented 
together for the purposes of making a Federal decision. If a Federal 
decision is made regarding enlargement of Shasta Dam, it will be 
documented in the ROD. 

Following finalization of the NEPA process, the administrative record 
will be submitted by the Commissioner of Reclamation to the Secretary 
of the Interior. After review by the Office of Management and Budget, 
in accordance with Executive Order 12322, Water Resources Projects, 
the Secretary will transmit the administrative record and a 
recommendation on the Federal interest in enlarging Shasta Dam to 
Congress. The proposed project would be considered for authorization 
by Congress. 

EI-2 – Potential Impacts to Bank Swallow and Bank Swallow 
Habitat 
Comments received related to the potential impacts to riparian species, 
particularly bank swallows, a State protected species. Chapter 13, 
“Wildlife Resources,” contains the analysis of effects of the No Action 
and the action alternatives on riparian habitat and wildlife. All impact 
analyses for bank swallow conclude that impacts would be “less than 
significant” and not "no impact." Impact conclusions for the No-Action 
Alternative (Impacts Wild-18 and Wild-24) are supported by an analysis 
that states “...future conditions for bank swallows are not expected to 
differ substantially from existing conditions” because “only very small 
changes in flows would occur along the … Sacramento River…[which] 
would result in no change to the ongoing geomorphic processes in the 
Sacramento River.” The conclusions for the CP1 through CP4 
alternatives on bank swallow are outlined in the corresponding 
discussions under Impacts Wild-18 and Wild-24. As stated in Chapter 
13, “Wildlife Resources,” Section 13.3.1, “Methods and Assumptions,” 
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the impact analyses were “based on review of the output from the 
SLWRI 2012 Version CalSim-II model. Monthly averages by water year 
type were reviewed for substantial trends in stage or flow that could alter 
habitat used by sensitive species or affect species directly. Trend data 
generated by CalSim-II were considered representative of the potential 
changes resulting from the project alternatives. A change of less than 2 
percent (plus or minus) was considered essentially equivalent to baseline 
operations and therefore not a substantial change. When monthly 
average values were changed more than 2 percent, the alternative was 
considered to result in a substantial change in a species habitat or 
directly affect the species. The use of averages in the evaluation was 
considered more representative of potential long-term changes in flows 
than values from the individual months.”  This modeling supports the 
conclusions in the DEIS. 

The analysis in the DEIS was informed by the CalSim-II modeling 
study; the CALFED Ecosystem Restoration Program study from March 
2008 (TNC et al. 2008) was also consulted for this analysis. The 
modeling indicates that there would not be a substantial increase in flow 
and river stage during the nesting season; therefore, the implementation 
of the action alternatives would avoid nest failure. The modeling also 
indicated that although there would be a decrease in winter flows in 
some water year types (specifically, above normal and dry), the flow 
level would not be substantially changed in other years. In addition, the 
bank swallow analysis for CP1 has been expanded to include additional 
text from the hydrology and botanical analyses. 

Reclamation also used the “Linkages Report” (Stillwater 2007) and the 
"Sacramento River Ecological Flows Study" (TNC et al. 2008) to 
augment its own analysis based primarily on CalSim-II modeling. As 
noted in the CP1 impact analysis for bank swallow, although much of 
the bank swallow analysis does rely upon mean monthly flow data, daily 
flow data were analyzed and used to assess impacts on this species. 

EI-3 – Botanical Resources Effects Related to Flow Regimes 
Comments were received related to the importance of geomorphic 
processes to downstream habitat. Chapter 12, “Botanical Resources and 
Wetlands,” of the DEIS describes potential impact of the alternatives on 
habitat and ecosystem functions. The DEIS acknowledges the potential 
adverse effects of altered flow regimes on the structure and species 
composition of riparian communities and concludes that this impact 
would be significant. The importance of channel migration and other 
geomorphic processes to riparian vegetation is discussed at length under 
Impact Bot-7 for each alternative. For example, in Chapter 12, 
“Botanical Resources and Wetlands,” Section 12.3.4, “Direct and 
Indirect Effects,” CP1 impact Bot-7 states, “River flows not only affect 
the survival and growth of established riparian vegetation, but also 
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create sites for establishment of early-successional vegetation. The 
geomorphic processes of channel meander migration, avulsion, and 
deposition of sediment on floodplains, which result primarily from 
intermediate and large flows, bury and uproot herbaceous vegetation and 
uproot or undercut trees and shrubs. These disturbances also create 
opportunities for early-successional vegetation to establish, including 
willow and cottonwood seedlings that grow to form willow scrub and 
Great Valley cottonwood riparian forest. Early successional riparian 
communities change rapidly in structure and species composition (Tu 
2000, Fremier 2003, Vaghti and Greco 2007). Over several decades, 
early-successional vegetation develops into mid- and late-successional 
vegetation with less willow and cottonwood and a greater abundance of 
other trees, including box-elder, Oregon ash, black walnut, and valley 
oak (e.g., Great Valley mixed riparian forest) (Fremier 2003).”  As 
described under Mitigation Measure Bot-7 in the DEIS, a riverine 
ecosystem mitigation and adaptive management plan will be 
implemented to avoid and compensate for the effects of altered flow 
regimes on riparian and wetland communities. Specific adaptive 
management actions that could be implemented in response to observed 
adverse changes in riparian and wetland plant communities in response 
to altered hydrology include modification of dam operations and funding 
restoration actions to avoid and compensate for impacts on riparian and 
wetland communities. The mitigation and adaptive management plan 
incorporates no-net-loss performance standards for riparian habitat 
functions. The DEIS also identifies implementation of a comprehensive 
revegetation plan and a comprehensive mitigation strategy to minimize 
potential effects on biological resources in its environmental 
commitments on pages ES-32 and ES-33. With implementation of 
Mitigation Measure Bot-7, the impact of altered flow regimes on 
instream, riparian, and wetland communities would be reduced to a less-
than-significant level and there would be no net loss of these 
communities in the long term. 

EI-4 – Socioeconomic and Associated Indirect Environmental 
Effects 
Comments were received on the DEIS related to various existing water 
supply shortage issues and the associated socio-economic and indirect 
effects to the environment. Chapter 16, “Socioeconomic, Population, 
and Housing,” of the DEIS describes socioeconomics, population, and 
housing characteristics in the primary and extended study areas, 
including CVP/SWP Service Areas. Chapter 16, “Socioeconomic, 
Population, and Housing,” Section 16.3, “Environmental Consequences 
and Mitigation Measures,” describes the potential socio-economic 
consequences resulting from each of the proposed alternatives including 
the No Action Alternative. Direct, indirect, and cumulative effects of the 
alternatives are discussed within this section. When potential 
environmental consequences are identified, specific mitigation measures 
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to offset the potential effects of the alternatives are presented. Potential 
effects and mitigation measures address topics related to population, 
demographics, and housing, employment and labor force, business and 
industry, and government and finance. For a more detailed discussion of 
the information presented in Chapter 16, “Socioeconomic, Population, 
and Housing,” see the Socioeconomics, Population, and Housing 
Technical Report. 

As described in Chapter 16, “Socioeconomic, Population, and Housing,” 
Section 16.2, “Regulatory Framework,” the analysis of socioeconomic 
resources is guided primarily by Federal laws and policies. State and 
local laws and policies typically promote economic development and 
diversity, environmental justice, public health and safety, housing, and 
address the concerns of the residents within their jurisdictions. 

During previous decades, the CVP was able to provide a more reliable 
water supply, and communities and viable local economies developed. 
But, reduced CVP water supplies due to regulatory constraints have and 
continue to cause CVP contractors to make water supply decisions that 
may have physical effects related to the reliance on groundwater to 
substitute for lost CVP supplies. These include reduced groundwater 
levels from overdraft, surface subsidence, adverse impacts to crops and 
soil from reliance on poor quality groundwater, increased energy use, 
and impacts to air quality. Shortages of CVP supplies have also caused 
changes in land use patterns, loss and destruction of permanent crops, 
and/or decreased production of existing crops. In response to reduced 
water supplies, farmers will fallow fields, reducing agricultural 
productivity directly results in layoffs, reduced hours for agricultural 
employees, and increased unemployment in agricultural communities. 
Reduced agricultural productivity also has indirect socioeconomic 
impacts for agriculture-dependent businesses and industries. In addition, 
unavailability of stable and sufficient water supplies reduces farmers' 
ability to obtain financing, which results in employment losses, due to 
the reduced acreage of crops that can be planted and the corresponding 
reduction in the amount of farm labor needed for that reduced acreage. 

Reduced water supplies and the resulting employment losses also cause 
cascading socioeconomic impacts in affected communities, including 
increased poverty, hunger, and crime, along with dislocation of families 
and reduced tax-based revenues for local government services and 
schools. In the urban sector, reduced supplies or increased supply 
uncertainty can cause water rates to increase as agencies seek to remedy 
supply shortfalls by implementing measures to reduce demand and/or 
augment supplies. Connection fees and other one-time costs for new 
developments may also increase and further retard economic 
development. All these impacts were explained and found in recent 
federal court cases regarding NEPA impacts from reduced CVP 
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deliveries. (See e.g., The Consolidated Delta Smelt Cases, 717 
F.Supp.2d 1021 (E.D. Cal. 2010), The Consolidated Salmonid Cases, 
713 F.Supp.2d 1116 (E.D. Cal. 2010).) 

None of these effects are associated with any SLWRI action alternatives, 
which would improve water supply reliability. Therefore, SLWRI action 
alternatives do not cause a cumulatively considerable adverse effect on 
CVP contractor service areas. 

The DEIS impact analysis discloses both the positive effects of 
improving the quantity or reliability of water to agricultural, municipal 
and industrial water users, as well as the on-going adverse effects of the 
no action alternative on CVP service areas. No changes to the Final EIS 
are necessary related to socioeconomic impacts in CVP service areas 
where more water may be delivered. 

EI-7 – Bay Delta Conservation Plan Too Speculative to Provide 
Meaningful Quantitative Cumulative Analysis in SLWRI EIS 
During the preparation of the cumulative impact assessment of the 
SLWRI DEIS, Reclamation carefully considered how to treat various 
potential future actions and programs consistent with 40 CFR 1508.7. 
Projects which are included in the SLWRI cumulative effects analysis 
quantitatively are those that are reasonably foreseeable projects defined 
as including those with current authorization, secured funding for design 
and construction, and environmental permitting and compliance 
activities that are substantially complete (Chapter 2, “Alternatives,” 
Section 2.2, “No Action”). The comments received on the SLWRI 
cumulative impact analysis correctly identify that the BDCP cumulative 
effects were evaluated on a qualitative analysis basis rather than a 
quantitative basis.  This response details why Reclamation correctly 
identified a qualitative methodology for evaluating the BDCP 
cumulative effects. 

The SLWRI DEIS was released in June 2013, before the release of the 
DEIR/S for the BDCP in December 2013. While a BDCP 
Administrative DEIR/S was released before the SLWRI DEIS release, 
Reclamation does not use quantitative information from an 
Administrative DEIR/S for a cumulative impact analysis due to the very 
nature of these analyses being in flux at that stage. The December 2013 
BDCP DEIR/S evaluates 15 action alternatives, including a No-Action 
alternative, and a range of 20 potential conservation measures. For the 
purposes of NEPA, a BDCP preferred alternative was not identified in 
the December 2013 draft (BDCP DEIR/S Chapter 3 Description of 
Alternatives page 3-3). In August 2014, it was announced that a partially 
Recirculated Draft BDCP, EIR/S, and Implementing Agreement will be 
published in early 2015. Reclamation considers that a selection of any 
one alternative is speculative at this point in time, as the document will 
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be recirculated, the analyses may be in flux, and it is unknown if a 
preferred alternative will be identified for the purposes of NEPA in the 
2015 BDCP DEIR/S. 

For the purposes of CEQA, DWR’s “Preferred Alternative” is 
Alternative 4 (the proposed BDCP). The December 2013 BDCP DEIR/S 
acknowledges that, “the preferred CEQA alternative is tentative, and is 
subject to change as DWR and its partner lead and responsible agencies 
receive and consider public and agency input on the EIR/S. It is 
therefore possible that the final version of the BDCP may differ from 
Alternative 4 as described herein, either because Alternative 4 itself was 
further refined, because another alternative was determined to be 
preferable, or because the Lead Agencies, in response to input, 
developed a new alternative with some features from some existing 
alternatives and other features from other existing alternatives” (BDCP 
DEIR/S Executive Summary page 21).” 

Commenters state that with the release of the December 2013 DEIR/S 
for the BDCP, an accurate quantitative evaluation of cumulative effects 
with regard to the BDCP could feasibly be produced for the SLWRI 
Final EIS. A NEPA cumulative impacts analysis does not require the 
consideration of every alternative under consideration for a future action 
or program. Reclamation agrees that once a BDCP preferred alternative 
is identified in a ROD, it would be appropriate to consider the 
cumulative effects of the BDCP and the SLWRI along with other past, 
present and reasonably foreseeable future projects in either a 
quantitative analysis if information is available to support such an 
analysis, or a more detailed qualitative analysis. However, the SLWRI 
Final EIS is being published in advance of a BDCP ROD. 

Additionally, the wide range of BDCP alternatives identified for 
conveyance alone would be prohibitive of a meaningful quantitative 
cumulative analysis for the purposes of the SLWRI EIS in the interim. 
The December 2013 BDCP DEIR/S Executive Summary Section 5.2.2 
Operational Components/Scenarios summarizes the complex scenarios 
that were derived for evaluation of the effects of the physical 
components of the BDCP’s 9 conveyance alternatives. To overlay each 
of the five SLWRI alternatives on top of each of the 9 conveyance 
scenarios would yield 45 separate analyses of cumulative effects. This is 
far beyond the requirements of NEPA. 

The Final EIS provides further detail on the qualitative cumulative 
effects analysis with regard to the BDCP DEIR/S. 
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33.3.33 Master Comment Responses for Environmental Justice 

EJ-1 – Potential Effects to Disadvantaged Communities 
Executive Order 12898 on environmental justice requires federal 
agencies to define the minority and low income environmental justice 
communities to be analyzed. As discussed in DEIS Chapter 24, 
"Environmental Justice," Section 24.3.1, “Methods and Assumptions,” 
for the purposes of the analysis presented in the EIS, a county is 
considered to have a minority population if its nonwhite population is 
greater than 50 percent or is meaningfully larger than the general 
(statewide) nonwhite population. Low-income areas are defined as 
counties in which the percentage of the population below poverty status 
exceeds 50 percent, or is meaningfully greater than the general 
population (average statewide poverty level). Chapter 24, 
"Environmental Justice," Section 24.3.2, “Criteria for Determining 
Disproportionately High and Adverse Effects,” also states that data are 
presented at the county level given the large size of the project impact 
area comprised largely of rural areas and the fact that localized areas 
within the counties are not likely to differ appreciably in their minority 
and low-income population makeup. Although the City of Shasta Lake 
meets the criteria for a “disadvantaged community,” defined by the State 
of California, the EIS provides an analysis of environmental justice 
communities based on the Council of Environmental Quality’s 
Environmental Justice Guidance under the National Environmental 
Policy Act, which defines minority and low income populations as those 
meeting the criteria described above. The City of Shasta Lake’s 
percentage of minority (nonwhite) residents in 2010 was 13.9 percent, 
compared to 16.6 percent for the Shasta County as a whole, and the 
percentage of low-income residents in the City of Shasta Lake was 20.5 
percent compared to 15.5 percent for the county as a whole. Thus, the 
minority and low-income population percentages for the City are similar 
to the county as a whole, and are well below the 50 percent threshold for 
percentage of minority and low-income residents and are not 
meaningfully greater than the comparison population used in the 
analysis (state of California). 

In addition, Chapter 24, "Environmental Justice," Section 24.3.1, 
“Methods and Assumptions,” has been revised to summarize which 
areas in the study area are considered to be minority and low income 
environmental justice communities. Chapter 24, "Environmental 
Justice," of the DEIS also describes potential impacts that would occur 
to any of these environmental justice populations. It describes more 
broadly the economic conditions in the study area, as does Chapter 16, 
"Socioeconomics, Population, and Housing," in the DEIS. Reclamation 
has complied with Executive Order 12898 in preparing this DEIS as 
described in Chapter 24, “Environmental Justice.” Impacts to tribes and 
their cultural resources are identified in Chapter 24, “Environmental 
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Justice,” as well as in Chapter 14, “Cultural Resources,” and the process 
for defining mitigation measures for any identified adverse impacts is 
discussed. 

Chapter 24, "Environmental Justice," of the DEIS states that the 
proposed action will have disproportionately high and adverse effects on 
Native American populations in the vicinity of Shasta Lake and would 
result in a cumulatively considerable incremental contribution to a 
significant and unavoidable cumulative impact on Native American 
populations. See also Master Comment Response CR-1, “Potential 
Effects to Cultural Resources,” Master Comment Response CR-5, 
“Environmental Justice,” and Master Comment Response CR-15, 
“National Historic Preservation Act Section 106 Consultations.” 

33.3.34 Master Comment Responses for Regional Economic Impacts 

SOCIOECON-1 – Socioeconomic Effects to Shasta Lake Vicinity 
Comments were received that relate to potential social and economic 
impacts to local communities around Lake Shasta from the potential 
raising of Shasta Dam. As discussed in Chapter 16, "Socioeconomics, 
Population, and Housing," all alternatives are expected to have an 
overall short-term beneficial effect on the local economy during 
construction, including increases in local tax revenues.  Long-term 
recreational visits are also expected to increase following construction, 
as discussed in Chapter 18, "Recreation and Public Access." In addition, 
all action alternatives would maintain the existing recreation capacity 
and distribution around Shasta Lake. Replacement facilities would be of 
equivalent overall capacity and quality to affected facilities and would 
provide comparable shoreline access, where applicable. Potential 
impacts to businesses and residents are also discussed in the Real Estate 
Appendix. As stated in Chapter 2, “Alternatives,” Reclamation will 
implement commitments to avoid, reduce, mitigate, and/or compensate 
for adverse socioeconomic and related environmental impacts to the 
extent practicable, including –but not limited to– compliance with the 
policies and provisions set forth in the Uniform Relocation Assistance 
and Real Property Acquisition Policies Act for all relocations.  See also 
Master Comment Response UR-1, “Effects to Water and Wastewater 
Infrastructure around Shasta Lake,” Master Comment Response 
PLAR-1, “Effects to Private Residences and Businesses,” and Master 
Comment Response REC-1, “Effects to Recreation at Shasta Lake.” 

SOCIOECON-2 – Effects on Short-term and Long-term 
Employment 
Comments were received relating to the potential short-term and long-
term regional employment supported by the potential raising of Shasta 
Dam. Estimated potential employment and personal income effects 
supported by the proposed action/project modification, as described in 
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the DEIS in Chapter 16, “Socioeconomics, Population, and Housing,” 
include short-term employment related to construction activities and 
long-term employment related to increased average annual agricultural 
production. 

Direct construction employment estimates range from 300 to 360 annual 
jobs over the anticipated construction period (4.5 to 5 years) for the 
action alternatives. Indirect and induced jobs related to construction 
activities were estimated through Impact Analysis for Planning 
(IMPLAN) modeling. IMPLAN is a commercially-available system of 
software and data commonly used to perform economic impact analysis 
and was selected based upon Reclamation standard practices, and input 
from subject matter experts. Potential indirect jobs in various 
construction-related support industries range from 390 to 470 annual 
jobs, and potential induced jobs, because of increased household 
spending, range from 600 to 710 annual jobs for project alternatives. 
Individuals to fill these jobs are expected to be drawn predominantly 
from the local community and region. These jobs are expected to 
provide important but temporary employment opportunities to many 
unemployed construction workers in the primary study area. 

The Statewide Agricultural Production (SWAP) model was used to 
determine the potential effects of the action alternatives on CVP and 
SWP agricultural users. The SWAP model is a regional economic model 
of irrigated agricultural production that simulates the crop-related 
decisions of agricultural producers (farmers) in the Central Valley of 
California. SWAP is the most current version of a series of California 
agriculture production models developed by researchers at the 
University of California at Davis in collaboration with DWR, and is 
being used in several ongoing studies of California water projects and 
operations. SWAP does not estimate the number of additional 
agricultural positions that would be supported as a result of improved 
irrigation, but the resulting increase in water reliability and availability 
from action alternatives would have the potential to strengthen and 
extend the existing growing season in the CVP and SWP service areas. 
Although the model’s income-related projections were generally used to 
determine effects on business and industrial activity, the overall change 
in business net income (or profits) is a good indicator for potential 
changes in employment opportunities in affected sectors. Estimated 
increases in net average annual agricultural income, documented in 
Modeling Appendix, range from $1.5 million to $6.1 million for the 
Alternatives. 
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33.3.35 Master Comment Responses for Technical Analyses 

TA-1 – Interrelationship Between Shasta Dam Operations, San 
Joaquin River Flows, and Delta Exports 
Comments were received on the relationship of San Joaquin River 
flows, Delta exports, and Shasta Reservoir operations. 

Operations modeling was performed using the CalSim-II CVP/SWP 
simulation model, the best available tool for predicting system-wide 
water operations throughout the Central Valley. Details on the CalSim-II 
model and the assumptions included in all simulations can be found in 
the Modeling Appendix, Chapter 2, “CalSim-II.”  As described in the 
Modeling Appendix, Chapter 2, “CalSim-II,” the CalSim-II model 
includes an Artificial Neural Network (ANN) that is based on the DSM2 
simulation model, the best available model of the hydrodynamic and 
salinity conditions in the Delta.  DSM2 is also described in the Modeling 
Appendix Chapter 7, “Delta Hydrodynamic Model.”  In the ANN, as in 
DSM2, inflows from the Sacramento River, San Joaquin River, East 
Side Streams and ocean tides and the CVP/SWP exports from the South 
Delta affect flows and salinities throughout the Delta. 

Tracking the fate of individual water molecules is not possible using 
these modeling tools, so delineating the exact relative contribution of 
Sacramento and San Joaquin River water to exports and meeting Delta 
standards is also not possible. However, mass balance analysis of 
CalSim-II results shows that Sacramento River water is frequently 
exported, particularly in July-December when exports are relatively high 
and San Joaquin River flows are relatively low.  The citation provided 
(“Using Particle Tracking to Indicate Delta Residence Time”) also 
shows that Sacramento River water passing by Freeport is exported. 

The flow and salinity standards do not specify the source of the water 
molecules at any specific location only that the molecules that are at that 
location meet the standards and provide the desired level of protection to 
the ecosystem.  All of this means that additional Sacramento River 
inflow from Shasta Reservoir enlargement allows for increases in 
exports while still meeting all applicable flow, salinity, and stage 
requirements at various locations throughout the Delta, maintaining the 
level of protection implicit in the formulation of the standards. 

33.3.36 Master Comment Responses for Transportation 

TRANS-1 – Potential Construction-Related Effects to Roadways 
and Traffic Congestion 
Several comments reflect concerns regarding potential construction-
related impacts to roadways and traffic congestion. 
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As discussed in Chapter 2, "Alternatives," environmental commitments 
for the action alternatives include developing and implementing a 
construction management plan to avoid or minimize potential impacts 
on public health and safety during project construction.  The DEIS 
Chapter 20, “Transportation and Traffic,” Section 20.3, “Environmental 
Consequences and Mitigation Measures,” discusses the effects of the 
action alternatives on local roads and bridges. As described in the DEIS, 
there are potentially significant impacts from each of the action 
alternatives on traffic, roadway integrity, local access and emergency 
access (Impacts Trans-1, Trans-2, Trans-4 and Trans-5). Mitigation is 
proposed for these impacts and is listed in Table 20-3, “Summary of 
Mitigation Measures for Transportation and Traffic” under Chapter 20, 
“Transportation and Traffic,” Section 20.3.5, “Mitigation Measures.” 

Mitigation for these impacts (Impacts Trans-1, Trans-2, Trans-4 and 
Trans-5) are summarized as follows: 

• Mitigation Measure Trans-1 – Prepare and Implement a Traffic 
Control and Safety Assurance Plan 

• Mitigation Measure Trans-2 – To Reduce Effects on Local 
Access, Implement Mitigation Measure Trans-1 

• Mitigation Measure Trans-4 – To Reduce Effects on Emergency 
Access Implement Mitigation Measure Trans-1 

• Mitigation Measure Trans-5 –Identify and Repair Roadway 
Segments Damaged by the Project 

Implementation of these mitigation measures would reduce the 
associated impacts to a less-than-significant level.  Mitigation measures 
were not needed and thus not proposed for identified impacts: Trans-3, 
Trans-6, Trans-7, Trans-8, Trans-9 and Trans-10. 

As described in Reclamation’s NEPA Handbook, Reclamation is 
obligated to fulfill and appropriately fund all monitoring and mitigation 
measures that it commits to implementing in its final decision. For 
NEPA documents, these commitments generally appear in the ROD and 
other decision documents. 

33.3.37 Master Comment Responses for Water Quality 

WQ-1 – Remediation of Abandoned Mines in the Shasta Lake Area 
Comments were received related to impacts and mitigation for potential 
effects of inundating abandoned mines in the Shasta Lake area, 
including Golinsky, Mammoth, Greenhorn, Willow Creek, and the Bully 
Hill complex. 
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One suggested abandoned mine, the Golinsky mine complex, was 
determined by Reclamation to be outside of the surface erosion analysis 
area, and is documented in the Geologic Technical Report, Chapter 1, 
“Affected Environment,” Section 1.1.4, “Mineral Resources,” "has been 
subject to extensive remediation to reduce the discharge of toxic mine 
waste and acidic waters to Shasta Lake."  Mammoth, Greenhorn and 
Willow Creek abandoned mines were noted to lack any notable 
abandoned mine features and no evidence of acid drainage. 

The Bully Hill mine complex (Bully Hill, Copper and Rising Star mines) 
was found to be within the analysis area.  A waste pile of approximately 
7,300 cubic yards was the abandoned mine feature identified at the Bully 
Hill mine complex that would be subject to inundation for longer 
durations annually.  This was documented by Reclamation in Chapter 7, 
“Water Quality,” Section 7.1.4, “Metals,” lines 3 through 15 “...these 
areas are a documented source of metals and continue to be subject to an 
abatement order issued by the CVRWQCB...”  For information on 
proposed remediation activities at the Bully Hill mine complex, please 
see DEIS Chapter 7, “Water Quality,” Section 7.3.5, “Mitigation 
Measures,” Mitigation Measure WQ-6, “Prepare and Implement a Site-
Specific Remediation Plan for Historic Mine Features Subject to 
Inundation in the Vicinity of the Bully Hill and Rising Star Mines.” The 
erosion has been accounted for in the surface erosion analysis and 
documented in the "other" category under dominant erosion type in 
Table 2-6 on page 2-6 of the Geological Technical Report. 

33.3.38 Master Comment Responses for Climate Change 

CC-1 – Climate Change Uncertainty and Related Evaluations 
Comments were received related to the uncertainty of the effects of the 
alternatives on climate change (e.g., GHG) and how climate change may 
affect the alternatives, including how climate change may impact 
reservoir storage in the future with and without enlarging Shasta Dam. 

The effects of the action alternatives on climate change are described in 
Chapter 5, “Air Quality and Climate.” This chapter describes both the 
GHG emission effects of the action alternatives, and the effects of the 
action alternatives when considering past, present and future GHG 
emissions in the region and globally. 

As described in DEIS Chapter 3, “Environment and Environmental 
Consequences,” Section 3.2.9, “Cumulative Effects,” each resource area 
qualitatively evaluates the cumulative effects of SLWRI action 
alternatives combined with predicted effects of climate change.  The 
Climate Change Modeling Appendix provides a summary of global 
climate forecasts and a discussion of the implications of climate change 
for California water resources.  This can be found in the Climate Change 
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Modeling Appendix in Chapter 1, “Introduction,” Chapter 2, “Summary 
of Previous Climate Change in the Study Area,” and the first part of 
Chapter 3, “Potential to Achieve Water Supply Reliability Objective 
Under Climate Change.”  These discussions provide the basis for the 
qualitative cumulative effects evaluations in each resource area chapter. 

The latter portion of the Climate Change Modeling Appendix, including 
the second part of Chapter 3, “Potential to Achieve Water Supply 
Reliability Objective Under Climate Change,” and Chapter 4, “Potential 
to Achieve Anadromous Fish Survival Objective Under Climate 
Change,” documents a sensitivity analysis of the potential for action 
alternatives to address primary project objectives of increasing water 
supply reliability and anadromous fish survival under climate change.  
This includes quantitative analyses of climate change for selected 
comprehensive plans on resource areas.  The climate change sensitivity 
analyses are based on different analytical techniques than are used to 
develop the impacts documented in the main body of the DEIS.  
Accordingly, quantitative results presented in the appendix cannot be 
directly compared to results presented in the direct and indirect effects 
sections for each resource area chapter (DEIS Chapters 4 through 25). 

The quantitative climate change evaluations included in the Climate 
Change Modeling Appendix were conducted for sensitivity analysis 
purposes only, and were not the basis for qualitative cumulative effects 
analyses in each resource area chapter.  Further, results from the climate 
change sensitivity analysis were not used in the quantitative or 
qualitative direct and indirect evaluations in each resource area chapter.  
The SLWRI action alternatives described in the DEIS propose various 
magnitudes of the same basic physical features, increased storage at 
Shasta Lake, and all would be expected to react similarly to future 
climate changes.  Based on the assumption that if an alternative showed 
a positive or negative trend compared to without-project conditions, all 
alternatives would show similar trends with slightly different 
magnitudes.  Because this analysis was intended for sensitivity purposes 
only and due to the uncertainty inherent in climate change scenarios, 
evaluation of all alternatives was not deemed justified. 

CC-2 – Climate Change Projections 
Comments were received related to the specifics of the climate change 
analysis. The most recent climate change projections include uncertainty 
in both future global socioeconomic conditions effecting atmospheric 
greenhouse gases and limitations in the current global climate models 
(GCM) and downscaling methods.  As documented in the Climate 
Change Modeling Appendix these uncertainties were simulated by 112 
different climate change scenarios assumed to be reasonably 
representative of the potential range of 21st century climate conditions.  
To allow reasonable evaluation of climate change impacts these 
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projections were statistically combined into five ensemble-informed 
projections representative of a wide range of potential future climatic 
conditions.  This approach offers the advantage of reducing uncertainties 
associated with individual GCM results while capturing most of the 
range of potential future climatic conditions in only five projections.  
This also has the advantage of reducing the computational effort 
necessary to characterize uncertainty to a level reasonable for a robust 
sensitivity analysis.  Although the climate change sensitivity analyses 
did not include re-operation or optimization of system operations of the 
project, any climate change adaptation measures would only improve 
conditions further. Such measures would be expected to provide 
additional benefit to the anadromous fishery and further reduce any 
potential increase in jeopardy to threatened and endangered species that 
might occur due to climate change. 

33.3.39 Master Comment Responses for CVPIA 

CVPIA-1 – Central Valley Project Improvement Act Firm Level 2 
and Incremental Level 4 Refuge Water Supplies 
Comments were received related to addressing Incremental Level 4 
(IL4) water in the EIS. The commenters are correct that (IL4) water 
should be addressed in the EIS. The Final EIS has been revised to 
further describe both the relevant provisions in CVPIA (portions of 
Section 3406(d)) and actions taken to implement those provisions. 

Annual acquisitions of IL4 water will continue to vary from year to year, 
depending on annual hydrology, water availability, water market 
pricing, and funding6. Therefore, it would be speculative to predict or 
assume quantities and locations of annual IL4 acquisitions from willing 
sellers. Without that information, it could not be incorporated into the 
CalSim-II modeling assumptions or other analyses. It would not be 
possible to quantitatively assess effects of the action alternatives on 
deliveries of IL4 water. Effects would instead need to be discussed 
qualitatively. 

As all of the action alternatives would increase water supply reliability 
in comparison to the No-Action Alternative, it could be argued that the 
effect would be either “no impact” (no change in Reclamation’s ability 
to find willing sellers) or “beneficial” (the increased water supply 
reliability could provide more opportunity for Reclamation to find 
willing sellers), thereby requiring no mitigation for any of the action 

                                                 
6 Each year, Reclamation strives to provide as much IL4 water as possible. Section 3406 (d)(2) of the 

CVPIA specifies that Reclamation must acquire this IL4 water “…through voluntary measures such as 
water conservation, conjunctive use, purchase, lease, donations, or similar activities, or a combination of 
such activities which do not require involuntary reallocations of project yield.” CVPIA Section 3406 (d) in 
its entirety is available at https://www.usbr.gov/mp/cvpia/title_34/3406.html.  

https://www.usbr.gov/mp/cvpia/title_34/3406.html
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alternatives. The Final EIS has been revised to describe the potential 
qualitative effects of the action alternatives on deliveries of IL4 water. 

Refuge Water Supply Information and Analyses in DEIS   DEIS 
Chapter 6, “Hydrology, Hydraulics, and Water Management,” Section 
6.2.1, “Regulatory Framework, Federal,” describes “…firm water 
supplies for Central Valley wildlife refuges…” as one of the changes 
mandated by CVPIA. 

As described in Chapter 6, “Hydrology, Hydraulics, and Water 
Management,” Section 6.3.2, “Criteria for Determining Significance of 
Effects,” of the DEIS, refuges are subject to shortages according to 
water availability and their geographic location; because of conveyance 
constraints, south-of-Delta refuges have a lower degree of reliability 
than north-of-Delta refuges. 

As described in Chapter 6, “Hydrology, Hydraulics, and Water 
Management,” Sections 6.3.3, “Direct and Indirect Effects,” and 6.3.4 
“Mitigation Measures,” of the DEIS, no mitigation measures are 
proposed for the action alternatives because no potentially significant 
impacts have been identified (Impact H&H-9 “change in deliveries to 
north-of-Delta CVP water service contractors and refuges”). Impact 
H&H-10 (“change in deliveries to south-of-Delta CVP water service 
contractors and refuges”) could result in beneficial impacts, so no 
mitigation is needed. 

Detailed descriptions of the CalSim-II model, the modeling 
methodology used in evaluations, and key assumptions are provided in 
the DEIS Modeling Appendix, Chapter 2, “CalSim-II.” Additional 
information on the analysis and modeling results is provided in the 
Physical Resources Appendix, “Hydrology, Hydraulics, and Water 
Management Technical Report” of the DEIS. 

CVP Contracts   SLWRI does not include the consideration or 
evaluation of new water service contracts or agreements; it reflects 
existing water service contracts and agreements. 

Compliance with Existing Laws and Regulations   SLWRI action 
alternatives do not supersede existing laws or regulations and does not 
exempt any actions from compliance with applicable laws, including 
NEPA or ESA. The Federal, State, and local regulatory framework is 
generally described in Chapter 3, “Considerations for Describing 
Affected Environment and Environmental Consequences,” Section 3.4, 
“Regulatory Framework,” of the DEIS. Chapters 4 through 25 contain 
more detailed discussions of the “Regulatory Framework” by resource 
area. In addition, Chapter 26, “Other Required Disclosures,” further 
describes the Federal and State laws, rules and regulations, Executive 
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Orders, and compliance requirements that may be required if an 
alternative is selected for implementation. 

Revisions to the Final EIS   The Final EIS has been revised to clarify 
CVPIA Section 3406 and the Refuge Water Supply Program. Chapter 3, 
“Considerations for Describing Affected Environment and 
Environmental Consequences,” Section 3.2.9, “Cumulative Effects,” has 
been revised to incorporate the following under the “Qualitative” 
heading. 

CVPIA Section 3406. Fish, Wildlife, Improved Water Management 
& Conservation   CVPIA Section 3406 (d) states that “…the Secretary 
[of the Interior] shall provide, either directly or through contractual 
agreements with other appropriate parties, firm water supplies of 
suitable quality to maintain and improve wetland habitat areas on units 
of the National Wildlife Refuge System in the Central Valley of 
California; on the Gray Lodge, Los Banos, Volta, North Grasslands, and 
Mendota state wildlife management areas; and on the Grasslands 
Resources Conservation District in the Central Valley of California” 
(CVPIA 2013).  

Refuge Water Supply Program   The goal of the Refuge Water Supply 
Program (RWSP), which consists of three important components – water 
acquisitions, conveyance, and facilities’ construction, is to ensure that all 
CVPIA-identified wetland habitat areas (refuges), annually receive 
water of specified quantity, of suitable flow rate and timing, and suitable 
quality to support their wetland and aquatic environments.  The RWSP 
serves 19 refuges in the Central Valley. 

The RWSP is administered and implemented by Reclamation in close 
collaboration with the USFWS, Region 8. Reclamation and the USFWS 
also work cooperatively with the CDFW, Grassland Water District, and 
CVHJV in implementing the RWSP. 

The RWSP delivers two water types defined as Level 2 (L2) water and 
Incremental Level 4 (IL4) water. 

• L2 is the amount of water required for minimum wetlands and 
wildlife habitat management based on historic average annual 
deliveries before 1989. Reclamation is required to provide full 
L2 water supplies annually. The L2 annual water delivery target 
is 422,251 acre-feet, including 26,007 acre-feet of replacement 
water. Replacement water was originally provided by tailwater 
and groundwater but is now included in L2 water supplies due 
to water quality concerns. 
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• IL4 water is the difference between L2 and Full Level 4 (L4) 
water supplies; it equals 133,264 acre-feet. 

Full L4 is the total annual amount of water identified for each refuge in 
CVPIA as required for optimum wetlands and wildlife habitat 
development and management. The Full L4 water delivery target for the 
19 refuges is 555,515 acre-feet and is met when L2 and IL4 water 
targets are met in full. 

Each year, Reclamation strives to provide as much IL4 water as 
possible. The CVPIA specifies that Reclamation must acquire this IL4 
water “…through voluntary measures such as water conservation, 
conjunctive use, purchase, lease, donations, or similar activities, or a 
combination of such activities which do not require involuntary 
reallocations of project yield” (CVPIA 2013). The amount of IL4 water 
acquired varies from year to year, depending on annual hydrology, water 
availability, water market pricing, and funding. 

To ensure reliability for refuge managers, Reclamation entered into 
long-term water supply contracts with the three refuge managing 
agencies: CDFW, USFWS, and GWD. These contracts have 
performance periods of 25 years and are renewable, representing 
Reclamation’s obligation under CVPIA to provide identified quantities 
of water to certain refuges in the Central Valley. 

From Fiscal Year 2002 – 2013, the RWSP has delivered an annual 
average of 383,603 acre-feet of L2 water (91 percent of the 422,251 
acre-feet target) and 66,588 acre-feet of IL4 water (50 percent of the 
133,264 acre-feet target) (CVPIA 2013).  (Fiscal Year 2002 was the first 
year that CVPIA mandated Full L4 deliveries for all refuges (CVPIA 
2013)). 

In addition to the above clarification in Chapter 3, “Considerations for 
Describing Affected Environment and Environmental Consequences,” 
revisions have been made to the following portions of the Final EIS and 
related appendices: 

• Final EIS Chapter 6, “Hydrology, Hydraulics, and Water 
Management,”  Section 6.3.3, “Direct and Indirect Effects” 

• Final EIS Chapter 11, “Fisheries and Aquatic Ecosystems,” 
Section 11.3.3, “Direct and Indirect Effects” 

• Final EIS Chapter 12, “Botanical Resources and Wetlands, ” 
Section 12.3.4, “Direct and Indirect Effects” 
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• Final EIS Chapter 23, “Power and Energy,” Section 23.3.3, 
“Direct and Indirect Effects” 

• Final Plan Formulation Appendix, Chapter 1, “Introduction” 

• Final Modeling Appendix, Chapter 2, “CalSim-II” 

• Final Physical Resources Appendix,  Hydrology, Hydraulics, 
and Water Management Technical Report, Chapter 1, “Affected 
Environment” 
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33.4 List of Commenters 

Table 33.4-1 lists all agencies, organizations, and individuals who 
submitted comments on the DEIS and who commented on that 
document during the three public hearings. 

Table 33.4-1. List of Commenters on Draft Environmental Impact 
Statement 

Elected Officials 

California State Senator Jim Nielsen 

Federal Agencies 

U.S. Environmental Protection Agency, Region IX 

U.S. Army Corps of Engineers 

U.S. Forest Service 

U.S. Department of the Interior, Fish and Wildlife Service, Sacramento Fish and 
Wildlife Office 

Department of Energy, Western Area Power Administration 

Tribes 

Confederated Tribes of Coos, Lower Umpqua & Siuslaw Indians 

Santa Ynez Band of Chumash Indians 

United Auburn Indian Community of the Auburn Rancheria 

State Agencies 
California Department of Transportation 

Central Valley Flood Protection Board 

Central Valley Regional Water Quality Control Board 

Department of Fish and Wildlife 

Delta Stewardship Council 

Department of Water Resources 

Sacramento River Conservation Area Forum 

Shasta Regional Transportation Agency 

State Water Resources Control Board 
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Table 33.4-1. List of Commenters on Draft Environmental Impact 
Statement (contd.) 

Regional and Local Governments and Agencies 
Contra Costa Water District 

City of Shasta Lake 
East Bay Municipal Utility District 

Grassland Water District 
Mountain Gate Community Services District 

City of Redding 
Redding Electricity Utility, City of Redding 

Shasta County Board of Supervisors 
Santa Clara Valley Water District 

Stockton East Water District 
San Luis & Delta Mendota Water Authority 

State Water Contractors 
Special Interest Group 

AquAlliance 

Butte Environmental Council 

CalTrout 

Campbell Creek Homeowners Association 

California Farm Bureau Federation 

Citizens for Clean Air 

California Wilderness Coalition and Friends of the River 

EMA, Inc. 

Environmental Protection Information Center 

Environmental Water Caucus 

Friends of the Delta Watershed 

Friends of the River 

International Organization for Self-Determination and Equality 

Dale La Forest & Associates 

Lakehead Community Development Association 

Lakeshore Heights Municipal Water Company 

Northern California Power Agency 

Natural Resources Defense Council 

Northstate Women’s Health Network 

Pacific Forest Trust 

Pacific Gas & Electric Company 

Porgans & Associates 

Plumbers and Pipefitters Local Union #228 

Rotary Club of Redding 

Rivers for Change 
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Table 33.4-1. List of Commenters on Draft Environmental Impact 
Statement (contd.) 

Special Interest Group (contd.) 
Shasta County Coordination Committee 

Salt Creek Summer Homesites Association 

Shasta Lake Business Owners Association 

Sacred Land Film Project 

Sacramento River Preservation Trust 

Save The California Delta Alliance 

The California Parks Company 

The Nature Conservancy 

The River Exchange 

Individual 
Abbe, Jessica 

Adomite, Laurie 

Adomite, Laurie 

Alderson, George 

Alexander, Charles W. 

Allinder, Bruce 

Ambrogi, Karen 

Anderson, Donna and Howard 

Anderson, Kim Noreen 

Anger, Robert 

Bacon, Julie 

Bahr, Larry 

Ball, Jeff 

Barrett, Gene 

Batchelder, Philip 

Battenden, Marlene 

Beal, Marc 

Beck, C.A. 

Beebe, Gordon 

Behm, Harriet 

Biggins, Harry 

Bishop, Steve and Dotty 

Bitner, Patricia 

Blomquist, Robert and Therese 

Boudefoua, Ferhat 

Brennan, Brien 

Brennan, Dianne 
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Table 33.4-1. List of Commenters on Draft Environmental Impact 
Statement (contd.) 

Individual (contd.) 
Brinkhurst, Jim and Cyndi 

Brown, Molly Young 

Brown, Richard M. and Estella Dee 

Burger, Bitsa 

Busby, Lois 

Buxton, Nick 

Byron, Curtis – Coram Ranch 

Byron, Curtis and Debbie – Coram Ranch 

Cassano, Eric 

Castleberry, Robert 

Ceragioli, James S. 

Chen, Allen 

Chetron, Avram 

Chitewere, Tendai 

Cipra, Michael 

Clarke, JoAnne 

Clement, Melanie 

Clement, Rosemary 

Coffey, Karen 

Coleman, Judy 

Collins, Michele 

Cooper, Barbara 

Corley, Jane 

Correia 

Courtier, Christophe 

Crockett, Cynthia 

Crosland, Richard 

Dadigan, Tom 

Darling, Jeff 

Davison, Matthew B. 

DeGroft, Albert 

Denison, Lou Anna 

Dinh, Zack Haison 

Donaldson, Michelle 

Doolittle, Will 

Drake, Sandra 

Drew, Mary Meredith 
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Table 33.4-1. List of Commenters on Draft Environmental Impact 
Statement (contd.) 

Individual (contd.) 
Eargle, Dolan 

Ediaston, Mayreen – Retired Teachers 

Emmons, John-Eric 

Erika Giesen 

Etter, John 

Fagerskog, Carl 

Fahner, Fred 

Ferris, Jeanne 

Filipelli, Deborah 

Fitch, Steve 

Floyd, Kim F. 

Fortino, Robert, S. 

France, Jeanne 

Freeman, Kyri 

Freeman, Robin 

Frost, Kelly 

Garabedian, Hrach 

Garcia, Jesus 

Garcia, Nichelle 

Gardner, Nick 

Gibbs, Dinah 

Gill, Barbara 

Gill, Joshua 

Gilmartin, Steve 

Goetz, Robert 

Goff, Charles 

Goggins, Alan 

Goodman, Brenda 

Gowan, Jeffrey 

Gowan, Jnana 

Graham, Nathalie 

Granger, Laurie 

Green, Sue 

Gregor, Dorothy D. 

Grey, David – Tsasdi Resort 
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Table 33.4-1. List of Commenters on Draft Environmental Impact 
Statement (contd.) 

Individual (contd.) 
Guerrero, Daniel 

Gurries, Richard F. and Laurie L. 

Hankins, Don 

Harrington, Snake 

Harte, Mary 

Hauck, Jessica 

Hazelton, S. 

Hazelton, Scott & Laura 

Hebert, Allene 

Hekkelman, Jamie 

Hensher, Cassandra 

Hesseldenz, Tom – Tom Hasseldenz & Associates 

Hild, Art 

Hill, Zack 

Hoaglund, Judy 

Hodson, Brianne 

Hollister, Sidney, J.P. 

Holmes, Joanna 

Holt, Buford 

Holtzclaw, John 

Hunrichs, Paul G. 

Hunter, Cliff 

Imhof, Sheena 

Irvine, Roblee and Al 

Israel, Debbie 

Jerry 

Jewell, Aaron 

Jones, May 

Joo, Misa 

Joplin, Catherine 

Kaeding, William 

Kaljian, Mary Grace 

Kass, Sarah 

Keel, Dylan 

Keith, Christie 

Kendall, Enid and Arthur 
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Table 33.4-1. List of Commenters on Draft Environmental Impact 
Statement (contd.) 

Individual (contd.) 
Kern, Barbara 

Kimberly Anne 

Kirkman Campbell, Kathryn 

Kisling, Mardy 

Kisling, Tom and Mardell 

Kisling, Tom and Mardi 

Klehr, Gary 

Kline, Stacy 

Kline, Stacy 

Koenig, Ruth 

Kohen, Eitam 

Kohler, Richard A. 

Kossack, David S., PhD. 

Kovacs, Christine 

Kuelper, Carol 

Kurcab, Kim 

Lachman, Wesley 

Lagrone, Avis 

Lagrone, Desiree 

Lake Shasta Caverns – Doyle, Matthew 

Lakeshore Inn & RV – Marshall, Ross & Charlotte H. 

Lamaggiore, Desiree 

Lambert, Harmony 

Larcade, Denise 

Larcade, Jimmie 

Lee, Erin 

Lee, Roger and Sherri 

Lehman, Audra 

Lewis, Graham 

Li…, Kate B. 

Linarez, Karen 

Lincke, Jack 

Lind, Pat 

Lindley, Catherine 

Linney, Doug 

Livingston, John 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.4-8 Final – December 2014 

Table 33.4-1. List of Commenters on Draft Environmental Impact 
Statement (contd.) 

Individual (contd.) 
Lorenzetti, Dennis 

Luevano, Annarae M. 

Lynn, Sue 

Mack, Callie 

MacNeil, David 

MacNeil, Debbie 

Manning, Joan 

Marin, Gerardo O. 

Marquis, Philip G. 

Martin, Ernest D. 

Martin, Shirley 

Martinez, David 

Matson, Corinne 

McCarthy, Linda 

McDonald, Rob 

McKee, Richard 

McLaughlin, Michael 

McNames, Randall 

McPherson, Melanie 

McVarish, Linda 

Messina, Stefanie 

Miesse, William 

Mitchell, Herbert W. 

Morgan, Pam 

Moss, Paul 

Muirhead, J. Fraser 

Mulvey, Roxann 

Mungol, Indra R. 

Murphy, David 

Narbutovskih, Anna 

Nelson, Jeff 

Newman, Marc 

Nishio, John 

Nitta, Alex 

Nor Cal Beat – McDonald, Rob 

Northern California Anglers Association – Bacher, Dan 
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Table 33.4-1. List of Commenters on Draft Environmental Impact 
Statement (contd.) 

Individual (contd.) 
O'Connor, Sorca 

Ohalloran, Elizabeth 

Oliveira, Mauro 

Oselett, Barry 

Oyung, Frank 

Packers Bay Marina – Brooks, Kristine 

Palmer, Gracious A. 

Palmer, Penny 

Pantalone, Al 

Pantalone, Arlene 

Parks, Katie 

Parrinello, Will 

Pearce, John 

Pedersen, Karen 

Penberthy, Gary 

Perkins, Anne Raleigh 

Perkins, Lowell S. 

Perkins, Michelle 

Petraitis, Jeannette 

Pettit, Joseph 

Pfeiffer, Jeanine 

Phelps, Virginia and Ed Smith 

Philip, Simon 

Powell, Charles 

Public Water News Service – Wilson, Burt 

Quiros, Marcie 

Reddin, Roy 

Reid, Matt 

Rencountre, Rebecca 

Reynolds, Gary 

Richard, Silke 

Richards, Linda 

Ricks, Mike 

Riverview Golf & Country Club – Anderson, Don 

Roderick, Steve 

Rosenthal, Michael 
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Table 33.4-1. List of Commenters on Draft Environmental Impact 
Statement (contd.) 

Individual (contd.) 
Sagan, Minnie 

Sally, Debra 

Salus, Penny 

Sampson, Cathy & Dan 

Samuels, Linda 

Sanders, Iris 

Schaafsma, William R. 

Schanuth, Fusia 

Schaser, Kay 

Schenck, Alan 

Schillo, Noah 

Seaborg, David 

Searle, Richard C. 

Sechrengost, Maureen 

Shanafelt, Callie 

Shasta Lake Resorts LP – Howe, Rich 

Shasta Marina Resort – Harkrader, John and Anna 

Shetrawski, Heather 

Shufelt, Becky 

Silver, Dan 

Silverthorn Resort – Reha, Michael 

Sims, Sharon 

Smith, Dr. Randall 

Smith, Paul 

Smith, Randall 

Spears, Connie 

Specht, Fred 

St. Amant, Tony 

Stapleton, Michael 

Steele, Richard & Beverly 

Stellar, Joni 

Stenberg, Anna Marie 

Stephenson, Betty 

Stern, Herb 

Stevens, Raven 

Stokes, John 
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Table 33.4-1. List of Commenters on Draft Environmental Impact 
Statement (contd.) 

Individual (contd.) 
Stone, Jeffrey 

Strand, Heidi 

Straub, Carolyn 

Su, Catherine 

Sugarloaf Cottages Resort – Jones, Harold 

Sujay G 

Sullivan, Terrie 

Sutton, Alisha 

Svoboda, Deborah 

Swan, Narim 

Swiecicki, Atava Garcia 

Switzky, Joshua 

Sybert, Michael and Marguerite 

Taaffe, Michael 

Takaro, Mark 

Tanner, Tammey 

Thomas, Roy 

Thompson, David 

Thompson, Jon 

Thompson, Sarah Glenn 

Thorvund, Sarah 

Thrasher, Dianna 

Tollgaard, Alden S. 

Tossberg, Ross 

Townsley, Patricia 

Treadway, Frank D. 

Tsasdi Resort 

United Tribe of Northern California, Inc., Wintoon-Wintu-Wintun 

Unknown (D-BSW) 

Unknown (D-JIM) 

Unknown (D-MIUS) 

Unknown (D-PAL) 

Van Ry, Diana and Allan Tilton 

Vandrack, Jason 

Veal, Chris 

Voorhees, Julia Catherine 
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Table 33.4-1. List of Commenters on Draft Environmental Impact 
Statement (contd.) 

Individual (contd.) 
Voss, Mike and Katie 

Wade, Russ 

Wagner, Margret and Fritz Griener 

Walicki, Joe 

Walker, Thomas 

Ward, Jill 

Watada, Robert 

Waugh, Alan 

Webb, Loraine 

Weidert, Carl 

Weidert, Carl L. and Mary Martha 

Wilkens, Frank 

Williams, Jeannette 

Williams, Peggy 

Winnemem Wintu Tribe – Fuss, Eddy 

Winnemem Wintu Tribe – Volker, Stephan C. 

Wolf, Vuku 

Woodard, Jessica 

Woodcock, Charlene 

Wrisley, Gregg 

Yardley, Braden 

Yowell, Joyce 

Zachary, Valerie 

Public Hearing, Redding, California September 10, 2013 
Brown, Curtis 

Burgin, Greg 

Cassano, Eric 

California Water Impact Network and California Environmental Water Caucus – 
Stokely, Tom 

Davison, Matt 

Martinez, David – Winnemem Wintu Tribal Member 

Farr, Larry – Mayor of the City of Shasta Lake 

Evans, Steve – Friends of the River 

France, Jeanne – Winnemem Wintu Tribal Member 

Gardener, Nick 

Harral, Jerry 
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Table 33.4-1. List of Commenters on Draft Environmental Impact 
Statement (contd.) 

Public Hearing, Redding, California September 10, 2013 (contd.) 
Holt, Buford 

Franklin, Robert – Hoopa Valley Tribe (senior hydrologist) 

Horkey, Sue 

Joplin, Catherine 

Kravitz, Kenwa – Winnemem Wintu Cultural Museum 

Leavitt, Colleen 

Leigh, Craig 

Malone, Linda 

Marek, Ed 

McNeil, Walt 

Mundt, David 

Preston, Michael 

Rider, Rex 

Schappell, Bill – District 4 

Jones, Harold – Sugarloaf Cottages Resort 

Seely, Geenie 

Sisk, Caleen – Chief of Winnemem Wintu Tribe 

Doyle, Matt – Shasta Lake Business Owners Association 

Harkradr, Anna – Read by Michael Tichera from Shasta Marina Resort 

Wade, Russ 

Watkins, Greg – Councilman of the City of Shasta 

Williams, Peggy 

Public Hearing, Sacramento, California September 11, 2013 
Evans, Steve – Friends of the River 

MacNeil, Steve 

Public Hearing, Los Banos, California September 12, 2013 
No Comments 

Comments Submitted After The Deadline 

Caporale, John 

Esselen Tribe of Monterey County – Brennan, John Polomo 

Horne, Adele 

Kampa, Richard 

Silvers, Dean 
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33.5 Comments from Elected Officials and Responses 

This section contains copies of comment letters (and any attachments) 
from the elected officials listed in Table 33.5-1. As noted previously, 
each comment in the comment letters was assigned a number, in 
sequential order (note that some letters may have more than one 
comment). The numbers were then combined with an abbreviation for 
the official (example: NIEL-1). 

Responses to the comments follow the comment letters, and are also 
numbered, corresponding to the numbers assigned in the letters. The 
letters and associated responses are sorted alphabetically by abbreviation 
and appear in this section in that order. 

Table 33.5-1. Elected Officials Providing Comments on Draft 
Environmental Impact Statement 

Abbreviation Elected Official 

NIEL California State Senator Jim Nielsen 
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33.5.1 California State Senator Jim Nielsen 
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Responses to Comments from California State Senator Jim 
Nielsen 
NEIL-1: Thank you Senator Nielsen for your comments on the DEIS 
and your support of the proposed action. 

NEIL-2: Please refer to Master Comment Response GEN-1, "Comment 
Included as Part of the Record." 

NEIL-3: Please refer to Master Comment Response GEN-1, "Comment 
Included as Part of the Record." 

NEIL-4: Please refer to Master Comment Response COST/BEN-1, 
"Intent of EIS and Process to Determine Federal Interest," and Master 
Comment Response COST/BEN-2, "Comments Related to the SLWRI 
Feasibility Report." 

NEIL-5: Please refer to Master Comment Response ALTR-1, "Range of 
Alternatives – General." 

NEIL-6: Please refer to Master Comment Response PLAR-1, "Effects 
to Private Residences and Businesses." 

NEIL-7: Please refer to Master Comment Response REC-1, "Effects to 
Recreation at Shasta Lake." 

NEIL-8: Please refer to Master Comment Response RBR-2, "Reduced 
Public Access around Shasta Lake." 

NEIL-9: Please refer to Master Comment Response GEN-5, "Some 
People Support Dam Raise and Others Oppose Dam Raise." 

NEIL-10:  Comment noted. 
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33.6 Comments from Federal Agencies and Responses 
This section contains copies of comment letters from the Federal 
Government agencies listed in Table 33.6-1.  As noted previously, each 
comment in the comment letters was assigned a number, in sequential 
order (note that some letters may have more than one comment). The 
numbers were then combined with an abbreviation for the Federal 
agency (example: EPA-1). 

Responses to the comments follow the comment letters, and are also 
numbered, corresponding to the numbers assigned in the letters. The 
letters and associated responses are sorted alphabetically by abbreviation 
and appear in the section in that order. 

Table 33.6-1. Federal Agencies Providing Comments on Draft 
Environmental Impact Statement 

Abbreviation Agency 
EPA U.S. Environmental Protection Agency, Region IX 

USACE U.S. Army Corps of Engineers 

USFS1 U.S. Forest Service 

USFS2 U.S. Forest Service 

USFWS1 U.S. Department of the Interior, Fish and Wildlife 
Service, Sacramento Fish and Wildlife Office 

USFWS2 U.S. Department of the Interior, Fish and Wildlife 
Service, Sacramento Fish and Wildlife Office 

WAPA Department of Energy, Western Area Power 
Administration 
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33.6.1 U.S. Environmental Protection Agency, Region IX 

 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.6-4  Final – December 2014 

 



Chapter 33 
Public Comments and Responses 

 33.6-5  Final – December 2014 

 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.6-6  Final – December 2014 

 



Chapter 33 
Public Comments and Responses 

 33.6-7  Final – December 2014 

 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.6-8  Final – December 2014 

 



Chapter 33 
Public Comments and Responses 

 33.6-9  Final – December 2014 

 

Responses to Comments from U.S. Environmental Protection 
Agency, Region IX 
EPA-1: The preferred alternative is identified in the Final EIS. 
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EPA-2: Thank you for your comments. As a follow-up, Reclamation 
met with EPA representatives to describe how the impacts/mitigation 
discussion has been revised in the EIS to address EPA’s rating. 

EPA-3: The development of action alternatives and the focus and major 
components of each action alternative are described in the EIS Chapter 
2, “Alternatives,” Section 2.1, “Alternatives Development Process,” and 
Section 2.3, “Action Alternatives.” As described in the Final EIS, the 
dam raise height and primary focus of each action alternative is as 
follows: 

CP1 – 6.5-foot dam raise, primarily focused on anadromous fish survival 
and water supply reliability 

CP2 – 12.5-foot dam raise, primarily focused on anadromous fish 
survival and water supply reliability 

CP3 – 18.5-foot dam raise, primarily focused on anadromous fish 
survival and agricultural water supply reliability 

CP4 and CP4A – 18.5-foot dam raise, anadromous fish survival focus, 
while also increasing water supply reliability  

CP5 – 18.5-foot dam raise, primarily focused on increased water supply 
reliability, anadromous fish survival, Shasta Lake area and upper 
Sacramento River environmental resources, and increased recreation 
opportunities 

Different components/measures were incorporated into each action 
alternative based on the focus of the action alternative, as a way to make 
distinctions between costs and benefits. As shown above, CP1, CP2, and 
CP3 have a joint focus on anadromous fish survival and water supply 
reliability. Therefore, CP1, CP2, and CP3 primarily include measures 
that simultaneously address both primary objectives, such as increasing 
the conservation storage in Shasta Reservoir, and measures that would 
be required for construction and operations of any Shasta Dam raise, 
such as modification of hydropower facilities and the temperature 
control device. In contrast, CP4 and CP4A focus primarily on 
anadromous fish survival, and CP5 focuses more broadly on both the 
primary and secondary objectives. Accordingly, based on the focus of 
these alternatives, augmenting spawning gravel and restoring riparian, 
floodplain, and side channel habitat in the upper Sacramento River were 
included only in CP4 and CP5. 

Spawning gravel augmentation and riparian, floodplain, and side 
channel restoration could be added into any of the action alternatives as 
the comment suggests, however it cannot substitute for additional cold 
water storage and releases from Shasta Dam, which is a critical limiting 
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factor for salmonids in the Upper Sacramento River below Shasta Dam. 
Including gravel augmentation and other downstream habitat 
improvements in some alternatives and not others was a way to make 
further distinctions in costs and benefits, based on the focus of each 
alternative. Reclamation’s preferred alternative, CP4A has been 
developed to incorporate elements from CP2 and CP4 in an attempt to 
balance benefits and impacts.  CP4A does include a commitment to 
include spawning gravel augmentation in the Final Feasibility Report 
and Final EIS in the action alternative that is recommended for the 
Secretary of Interior’s consideration for Congressional action. 

Preliminary economic evaluations show that CP1 and CP3 are not cost-
effective. Adding additional components to these alternatives would not 
improve the cost-effectiveness of these alternatives. Therefore, adding 
downstream habitat improvements to CP1, CP2 and CP3 would not 
make any of these alternatives cost-effective. The benefits used to 
quantify the cost/benefit ratio did not include the benefits of the 
downstream habitat improvements for CP4 or CP5, but did include the 
benefits of the additional cold water releases. 

EPA-4: The EIS, Chapter 2, “Alternatives,” includes a number of 
physical features that are incorporated into each action alternative.  As 
part of the project description, Reclamation is committed to addressing 
impacts to a number of wastewater treatment facilities (e.g., septic 
tanks/drain fields) by either connecting to existing systems or 
development of new localized wastewater treatment facilities. 

In Chapter 2, Section 2.3.8, “Comprehensive Plan Construction 
Activities,” of the DEIS includes the following language that is specific 
to this comment:  

“For relocation of wastewater treatment facilities, new 
septic systems may be constructed on the property if they 
meet Shasta County requirements for separating septic 
systems from the lake. Otherwise, the comprehensive plans 
include facilities for pressurized sewer collection systems to 
transport wastewater flows to centralized package 
wastewater treatment plants. 

Demolished facilities would not be reused to construct 
relocated facilities.  Demolished and relocated utilities are 
summarized as part of the detailed description of each 
action alternative. The approach and methodology for 
demolition, design, and relocation criteria for each 
category of utilities are discussed in greater detail in the 
Engineering Summary Appendix.” 
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EPA-5: There are two historic mining districts in close proximity to 
Shasta Lake: one west of Shasta Dam and the other between the 
McCloud and Squaw arms of Shasta Lake.  Reclamation is working 
closely with the Forest Service, BLM and other landowners to identify 
opportunities to improve water quality as part of the comprehensive 
mitigation strategy described in Chapter 2, “Alternatives,” of the Final 
EIS. In Chapter 7, “Water Quality,” mitigation measures have been 
revised and/or enhanced to address the potential impacts of metals from 
historic mining operations (i.e., Bully Hill mine complex). While 
specific mitigation actions are still under development, Reclamation is 
committed to working with responsible and cooperating agencies on this 
issue should an alternative is authorized by Congress. 

EPA-6: An enhanced discussion of environmental commitments and 
mitigation measures is included in Chapter 2, “Alternatives,” Chapter 4, 
“Geology, Geomorphology, Minerals, and Soils,” Chapter 7, “Water 
Quality,” and the Preliminary Environmental Commitments and 
Mitigation Plan Appendix. Specifically, mitigation measures have been 
developed by an interagency, interdisciplinary team that focused on 
watershed protection, ecosystem enhancement and sediment reduction to 
receiving water bodies (e.g., McCloud River). 

EPA-7: Thank you for the contact information. The SLWRI mailing list 
has been updated. 

EPA-8: More information on project purpose and need and objectives 
can be found in DEIS Chapter 1, “Introduction,” Section 1.2, “Purpose 
and Need/Project Objectives,” and Chapter 2, “Alternatives,” Section 
2.1, “Alternatives Development Process.” More information on action 
alternatives evaluated in the DEIS, including management measures 
common to all action alternatives, can be found in DEIS Chapter 2, 
Section 2.3, “Action Alternatives.” 

Please see Master Comment Response P&N-1, “Purpose and Need and 
Objectives,” and Master Comment Response ALTR-1, “Range of 
Alternatives – General.” 

EPA-9: Please see response to comment EPA-3. 

EPA-10: A large number of management measures to address 
increasing anadromous fish survival were prioritized in collaboration 
with federal and state trustee agencies including USFWS and CDFW 
(formerly California Department of Fish and Game (CDFG)) during the 
plan formulation process. Subsequently, Reclamation continued to 
consult with agencies and stakeholders to determine the feasibility of 
these measures; ultimately the planning team determined that the gravel 
augmentation and restoration of riparian, floodplain, and side channel 
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habitat in the mainstem of the upper Sacramento River were prioritized 
above other potential measures for increasing anadromous fish survival. 

During this process, sites were identified and measures were developed 
that could be used to augment spawning gravel and to restore riparian, 
floodplain, and side channel habitat in the mainstem of the upper 
Sacramento River. These sites and measures were prioritized because 
they would directly improve habitat in the mainstem Sacramento River, 
where synergy would exist with improved flow and water temperature 
conditions provided under SLWRI action alternatives, and also 
providing the highest value of spawning and rearing habitat for 
anadromous fish in the mainstem Sacramento River. Several of these 
sites are near the mouths of tributaries to the upper Sacramento River 
(e.g., Cottonwood Creek). Reclamation anticipates that elements such as 
anchored, complex woody debris or other habitat features could be 
specific components that could be incorporated into site-specific 
evaluations in the next phase of the SLWRI planning process. While we 
understand the value of improving downstream habitat beyond 
mitigation for project effects, the anadromous fish benefits of the 
SLWRI is focused on habitat improvements that result from raising 
Shasta Dam. 

EPA-11: In addition to the revisions made to Chapter 2, “Alternatives,” 
Chapter 4, “Geology, Geomorphology, Minerals, and Soils,” Chapter 7, 
“Water Quality,” of the EIS with respect to impacts and mitigation 
measures, Attachment 1 to the Geologic Technical Report has been 
revised to enhance the discussion of shoreline erosion.  The DEIS, 
Impact Geo-5, did provide a quantitative discussion of the impacts of 
shoreline erosion for two discrete time-steps, 15-years and 60-years. For 
CP4: 

For the first 15 years after the dam raise, the average rate 
of shoreline erosion would increase substantially, from 90 
cubic yards per acre per year to about 300 cubic yards per 
acre per year. For the first time step (i.e., 15 years), the 
total average annual volume of potential shoreline erosion 
from CP3 would be about 767,000 cubic yards per year. 
Within 60 years of the dam raise, the average annual 
volume is predicted to decrease to 216,000 cubic yards per 
year. 

In addition to refining the information used for this analysis (e.g., 
additional field data), Reclamation has identified a number of 
environmental commitments and mitigation opportunities that would be 
implemented to reduce impacts to and/or improve water quality in 
Shasta Lake (and tributary watersheds) and the Upper Sacramento River.  
The Preliminary Environmental Commitments and Mitigation Plan 
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Appendix provides additional details on these commitments and 
opportunities.  For example, Mitigation Measure WQ-1, “Develop and 
Implement a Comprehensive Multi-scale Sediment Reduction and Water 
Quality Improvement Program Within Watersheds Tributary to the 
Primary Study,” is a multi-faceted mitigation measure that will be 
implemented to reduce overall sediment load to receiving water bodies, 
including Shasta Lake and its tributaries using site-specific treatments 
(road-related sediment) and landscape scale actions (fuel reduction 
measures). 

EPA-12: Chapter 2, “Alternatives,” and Chapter 7, “Water Quality,” of 
the EIS have been revised to clarify the distinction between 
environmental commitments and mitigation.  In Chapter 2, 
“Alternatives,” of the EIS, revisions have been made to acknowledge 
that preparation and implementation of the Stormwater Pollution 
Prevention Plan (SWPPP) is an environmental commitment made by 
Reclamation as part of the project description. 

The discussion of turbidity impacts within Shasta Lake and the upper 
Sacramento River has been enhanced in Chapter 7, “Water Quality,” of 
the EIS. Specifically, the affected environment section (supplemented by 
the Water Quality Technical report and Geology Technical Report – 
Attachment 1) has been revised to respond to the commenters question 
on turbidity. 

Mitigation Measure WQ-1 has been revised to include a description of 
mitigation opportunities that was developed by Reclamation with 
involvement from federal responsible and cooperating agencies. 
Mitigation opportunities are taken into account in the revised discussion 
of water quality impacts on beneficial uses in Chapter 7, “Water 
Quality,” of the EIS. 

EPA-13: Chapter 4, “Geology, Geomorphology, Minerals and Soils,” of 
the EIS has been revised to clarify potential effects to geomorphology 
downstream from Shasta Dam.  This includes additional discussion 
related to both potential tributary head cutting and general geomorphic 
changes to the upper Sacramento River. 

Mitigation for potential effects to geomorphology and associated 
potential effects to water quality, wildlife, and fisheries downstream 
from Shasta Dam has been further developed for inclusion in the Final 
EIS. 

Chapter 7, “Water Quality,” of the EIS has been revised to enhance the 
discussion related to impacts of sediment (e.g., bedload, suspended 
sediment, turbidity) on beneficial uses associated with Shasta Lake and 
the upper Sacramento River. 
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EPA-14: As described in responses to EPA-12 and EPA-13, Chapter 2, 
“Alternatives,” Chapter 4, “Geology, Geomorphology, Minerals, and 
Soils,” Chapter 7, “Water Quality,” and Attachment 1 to the Geologic 
Technical Report have been revised to enhance the understanding of the 
relationship between SLWRI-related sediment impacts and beneficial 
uses. Information from a recent report on the water quality of the upper 
Sacramento River was incorporated into these chapters. Specifically, this 
new information clarifies that the sediment is not a key constituent that 
is having negative affects to municipal and industrial water supplies 
derived from the upper Sacramento River. 

Attachment 1 to the Geologic Technical Report has been revised to 
include additional field data that was used to better calibrate the 
shoreline erosion predictions presented in Chapter 4, “Geology, 
Geomorphology, Minerals, and Soils.”  Subsequent to developing the 
DEIS, additional field investigations were conducted to support the 
shoreline erosion model described in this chapter. In addition, additional 
GIS analysis was performed to revise and substantiate the estimates of 
shoreline erosion for each alternative. 

EPA-15: The EIS has been revised to clarify the distinction between 
environmental commitments and mitigation measures. Examples of this 
are illustrated in Chapter 2, “Alternatives,” and include conversion of 
Mitigation Measure WQ-1 (SWPPP) to an environmental commitment.  
In Chapter 7, “Water Quality,” Mitigation Measure WQ-1 has been 
replaced with a detailed mitigation framework responsive to impacts 
relate to several water quality impacts. 

Responses to comments EPA-4, EPA-5 and EPA-14 also respond to this 
comment as they relate to water treatment, abandoned mines and 
sediment soured reduction. 

The EIS also includes the Preliminary Environmental Commitments and 
Mitigation Plan Appendix that provides a comprehensive summary of 
these commitments and mitigation measures. 

EPA-16: Chapter 1, “Introduction,” describes the roles and relationships 
of cooperating, responsible and trustee agencies. In addition to its roles 
as a responsible and trustee agency, the USFWS is a cooperating agency 
for the SLWRI EIS. Chapter 33, “Public Comments and Responses,” 
documents the comments and Reclamation’s response to these agencies. 

Throughout the plan formulation process and subsequent NEPA process, 
Reclamation has engaged and with USFWS, NMFS and CDFW to 
ensure that the EIS satisfies the requirements of these agencies to the 
extent possible with respect to future consultation and/or permitting 
efforts that would proceed subsequent to issuing the Final EIS. 
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Chapter 32, “Final EIS,” identifies Reclamation’s preferred alternative 
which would be the basis for preparation of Reclamation’s Biological 
Assessment consistent with ESA requirements. 

Please refer to Master Comment Response DSFISH-2, “Fisheries 
Models and Tools.” 

EPA-17: Please refer to Master Comment Response DSFISH-1, 
“SALMOD Model for Sacramento River Chinook Salmon,” and Master 
Comment Response DSFISH-2, “Fisheries Models and Tools.” 

EPA-18: Please refer to Master Comment Response DSFISH-8, 
“National Marine Fisheries Service Recovery Plan, Anadromous Fish 
Restoration Program, Doubling Goals and Biological Opinions.” 

EPA-19: Impact Geo-9, “Substantial Increase in Channel Erosion and 
Meander Migration,” in Chapter 4 “Geology, Geomorphology, Minerals, 
and Soils,” Section 4.3.3 “Direct and Indirect Effects” describes the 
characteristics of peak flows, including the duration, magnitude and rate 
at which flows change downstream from Shasta Dam. 

Please refer to Master Comment Response DSFISH-9, “Flow-Related 
Effects on Fish Species of Concern.” 

EPA-20: Please refer to Master Comment Response DSFISH-5, “Fish 
and Wildlife Coordination Act Report.” 

EPA-21: Please refer to Master Comment Response ESA-1, 
“Compliance with the Endangered Species Act.” 

EPA-22: Please refer to Master Comment Response CMS-1, “EIS 
Mitigation Plan.” 

EPA-23: The text has been revised in Chapter 11, “Fisheries and 
Aquatic Ecosystems,” Section 11.3.1, “Methods and Assumptions,” and 
Chapter 5, “SALMOD,” of the Modeling Appendix. 

Please refer to Master Comment Response DSFISH-1, “SALMOD 
Model for Sacramento River Chinook Salmon,” Master Comment 
Response DSFISH-2, “Fisheries Models and Tools,” and Master 
Comment Response DSFISH-8, “National Marine Fisheries Service 
Recovery Plan, Anadromous Fish Restoration Program, Doubling Goals 
and Biological Opinions.” 

EPA-24: As described in Chapter 6, “Hydrology, Hydraulics, and Water 
Management,” Section 6.3.3, “Direct and Indirect Effects,” Impact 
H&H-1, “Change in Frequency of Flows above 100,000 cfs on the 
Sacramento River below Bend Bridge,” there would be a slight 
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reduction in the frequency of occurrence of flows greater than 100,000 
cfs. This, along with the increased benefits to anadromous fish, as 
described in Chapter 11, “Fisheries and Aquatic Resources,” Section 
11.3.3, “Direct and Indirect Effects,” indicate a net benefit to federally 
listed anadromous fish resulting from an increased cold water pool 
through the implementation of the SLWRI. 

EPA-25: Please refer to Master Comment Response DSFISH-5, “Fish 
and Wildlife Coordination Act Report,” and Master Comment Response 
DSFISH-3, “Fish Habitat Restoration.” 

EPA-26: Impact indicators for Old and Middle Rivers were not strictly 
based on a 5 percent change (See EIS Chapter 11, “Fisheries and 
Aquatic Ecosystems,” Section 11.3.1, “Methods and Assumptions”): 

“For purposes of these analyses, a comparison of reverse 
flows within Old and Middle rivers under the basis-of-
comparison and proposed alternative project operations 
was prepared for the seasonal period extending from 
January through June. Per the RPAs in the USFWS 2008 
and NMFS 2009 BOs, any reduction in Old and Middle 
River reverse flows (i.e., flows that are more negative) that 
result in flows greater than (i.e., flows that are more 
negative) -5,000 cfs are considered to be a significant 
impact.  Additionally, a 5 percent reduction in Old and 
Middle River flows making them more negative is also 
considered a significant impact.” 

X2 was based on a change in distance per the standard acceptable 
movement of X2 in kilometers as established in the USFWS 2008 BO 
(see Chapter 11, Section 11.3.1, “Methods and Assumptions”):  

“For purposes of evaluating changes in habitat quantity 
and quality for estuarine species, a significance criterion of 
an upstream change in X2 location within 1 kilometer (km) 
of the basis-of-comparison condition was considered to be 
less than significant. The criterion was applied to a 
comparison of hydrologic model results for basis-of-
comparison conditions and project alternatives, by month 
and water year, for the months from February through May 
and September through November.” 

EPA-27: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources.” 

EPA-28: In the DEIS, Reclamation estimated that there were 
approximately 51 acres of wetland that would occur in the impoundment 
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and relocation areas using the USACE approved guidelines for wetland 
delineation for more than 400 miles of shoreline and over 3,000 acres of 
potential relocation areas.  The EIS has been revised to reflect a 
substantial reduction in the acres of wetlands and other waters that 
would be subject to relocation impacts (e.g., roads, bridges, marinas).  
Under CP4A, there would be a net loss of approximately 29 acres of 
wetlands and loss of approximately 49 acres of riverine waters by 
conversion to lacustrine waters. This reduction was based on updated 
engineering and planning information and redefining relocation areas to 
avoid wetlands and other sensitive resources (e.g., bald eagle nests and 
cultural sites). Subsequent to issuance of the EIS, Reclamation will 
submit a draft wetland delineation report to the USACE with a request 
for preliminary verification as part of the SLWRI planning process. 

EPA-29: As described in response to EPA-12, Reclamation has revised 
Chapter 2, “Alternatives,” to clarify the distinction between 
environmental commitments (i.e., SWPPP) and mitigation measures.  As 
described in Response to EPA-28, the EIS has been revised to reflect 
best available information with respect to wetland impacts, both 
permanent and temporary.  Reclamation acknowledges that the USACE 
has various roles as both a cooperating and responsible agency in the 
SLWRI planning process and is committed to working with responsible 
agencies in coordinated fashion to ensure compliance with applicable 
sections of the Clean Water Act (e.g., 404). 

Please refer to Master Comment Response CMS-1, EIS Mitigation 
Plan.” 

EPA-30: Pursuant to NEPA, the USACE is a Cooperating Agency for 
this EIS and the responses to USACE comments on the DEIS are 
included in Chapter 33, “Public Comments and Responses.” 
Reclamation has coordinated with USACE during development of the 
EIS. Reclamation has also coordinated with the USACE on CWA 
Section 404 compliance, including participation in a pre-application 
meeting with USACE staff in the Sacramento District. If a project is 
authorized by Congress, Reclamation will develop Section 404 permit 
applications packages and complete the permitting process. 

EPA-31: See response to EPA-28. 

EPA-32: The language in the EIS was revised to state that the estimated 
impacts to wetlands and waters of the United States are preliminary and 
based on the current footprint of alternatives described in the EIS, 
Chapter 2, “Alternatives.” 

EPA-33: Section 12.1, “Affected Environment,” was enhanced in 
Chapter 12, “Botanical Resources and Wetlands,” of the Final EIS. The 
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EIS has been revised to enhance the discussion of impacts and related 
mitigation measures, including the addition of the Preliminary 
Environmental Commitments and Mitigation Plan Appendix. 

EPA-34: The SLWRI EIS is tiering to the CALFED Final PEIS/R and 
Programmatic ROD, and is therefore relying on the CWA Section 404 
MOU as stated in the MOU as follows: 

“The record of decision for the CALFED final 
programmatic EIS/EIR includes a CWA Section 404 
memorandum of understanding (MOU) signed by 
Reclamation, EPA, USACE, and DWR. Under the terms of 
the MOU, when a project proponent applies for a Section 
404 individual permit for CALFED projects, the proponent 
is not required to reexamine program alternatives already 
analyzed in the programmatic EIS/EIR. USACE and EPA 
will focus on project-level alternatives that are consistent 
with the CALFED programmatic EIS/EIR when they select 
the least environmentally damaging practicable alternative 
at the time of a Section 404 permit decision.” 

EPA-35: The Final EIS does not include a summary of the Feasibility 
Report, nor does it summarize the entire Feasibility Report.  Also, the 
Feasibility Report does incorporate by reference the Final EIS. 
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33.6.2 U.S. Army Corps of Engineers 
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Responses to Comments from U.S. Army Corps of Engineers 
USACE-1: Comment noted. 

USACE-2: Please refer to Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability,” Master Comment 
Response P&N-1, “Purpose and Need and Objectives, and “Master 
Comment Response ALTR-1, “Range of Alternatives – General.” 

USACE-3: The CALFED Programmatic ROD for the CALFED Final 
PEIS/R includes a CWA Section 404 memorandum of understanding 
(MOU) signed by Reclamation, EPA, USACE, and DWR. Under the 
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terms of the memorandum of understanding (MOU), when a project 
proponent applies for a Section 404 individual permit for CALFED 
projects, the proponent is not required to reexamine program alternatives 
already analyzed in the programmatic EIS/EIR. USACE and EPA will 
focus on project-level alternatives that are consistent with the CALFED 
PEIS/R when they select the least environmentally damaging practicable 
alternative at the time of a Section 404 permit decision. 

As stated in Chapter 26, “Other Required Disclosures,” The LEDPA 
would be determined on the basis of the entire environmental review and 
identified in the ROD, consistent with Section 404(b)(1) of the Federal 
Clean Water Act (CWA), which requires that only the Least 
Environmentally Damaging Practicable Alternative may be approved 
and implemented by a Federal agency. This EIS provides a substantive 
portion of the environmental information necessary for USACE to 
determine the LEDPA consistent with Section 404(b)(1) guidelines.” 

Please refer to Master Comment Response ALTR-1, “Range of 
Alternatives – General.” 

USACE-4: Chapter 12, “Botanical Resources and Wetlands,” Section 
12.3.5, “Mitigation Measures,” Mitigation Measure Bot-4, “Mitigate 
Loss of Jurisdictional Waters” has been revised. 

USACE-5: The Final EIS includes additional information on waters of 
the United States and estimated impacts to waters of the United States.  
A draft preliminary wetland delineation report will be submitted 
consistent with Reclamation's schedule. 

Please refer to Master Comment Response NEPA-1, “Sufficiency of 
EIS.” 

USACE-6: The Final EIS includes additional information on waters of 
the United States and estimated impacts to waters of the United States.  
A draft preliminary wetland delineation report will be submitted 
consistent with Reclamation's schedule.  At the present time in the 
planning process, Reclamation is not in the position to mitigate for loss 
of waters to the United States. 

Please refer to Master Comment Response NEPA-1, “Sufficiency of 
EIS.” 

USACE-7: Comment noted. 
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33.6.3 U.S. Forest Service 

 

Response to Comment from U.S. Forest Service 
USFS1-1: The referenced technical report was incorrectly titled in the 
text. The commenter can find the requested information in the 
Engineering Summary Appendix. The text has been revised in the Final 
EIS, Chapter 17, “Land Use,” Section 17.3.4, “Direct and Indirect 
Effects.” 
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33.6.4 U.S. Forest Service 
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Response to Comments from U.S. Forest Service 
USFS2-1: The text has been revised to not include Lakeview Marina in 
discussion related to recreation activities and marinas. 

USFS2-2: Plate 39, “Recreation Site Status,” identifies that the marina 
at Digger Bay will be abandoned, and the site will be used as a public 
boat ramp under all action alternatives. 
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USFS2-3: Text in EIS Chapter 17, “Land Use,” has been updated to 
have the proper spelling of Didallis recreation tract. 

USFS2-4: Figure 2-5, “Recreation Study Windows,” will be updated to 
not indicate that Digger Bay Marina is to be abandoned. The 
Engineering Summary Appendix Plate 39, “Recreation Study 
Windows,” will be updated to include the same information. 

USFS2-5: Text has been revised to not reference Turntable Bay Marina, 
because any new development may not be called that; instead, it is 
identified as the Turntable Bay area. 

USFS2-6: Text has been revised to not reference Turntable Bay Marina, 
because any new development may not be called that; instead, it is 
identified as the Turntable Bay area. 

USFS2-7: Plate 39, “Recreation Site Status,” identifies that the marina 
at Digger Bay will be abandoned, and the site will be used as a public 
boat ramp under all action alternatives.  

USFS2-8: The Engineering Summary Appendix Chapter 4, “Design 
Considerations for Reservoir Area Infrastructure Modifications and/or 
Relocations,” has been clarified to state that the preference is to relocate 
recreation facilities in the immediate vicinity. 

USFS2-9: The requested table describing preliminary proposed 
relocations and modifications was added to the EIS Engineering 
Summary Appendix, Chapter 4, “Design Considerations for Reservoir 
Area Infrastructure Modifications and/or Relocations.” 

USFS2-10: Possible Impacts to Kamloops Camp are included in the 
DEIS Chapter 18, “Recreation and Public Access,” in Tables 18-4, 18-6, 
and 18-8, “Effects of CP1-3 (respectively) on Developed Recreation 
facilities at Shasta Lake.” 

USFS2-11: The plant lists in both the Botanical Resources and Wetlands 
Technical Report and the EIS were revised to reflect the changes to the 
Region 5 USFS Sensitive Species list as of April 2014. 

USFS2-12: This was revised in Table 12.3 in Chapter 12, “Botanical 
Resources and Wetlands” of the EIS. 

USFS2-13: This was revised in Table 12.3 in Chapter 12, “Botanical 
Resources and Wetlands” of the EIS. 

USFS2-14: This was revised in Table 12.3 in Chapter 12, “Botanical 
Resources and Wetlands” of the EIS. 
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USFS2-15: This was revised in Table 12.3 in Chapter 12, “Botanical 
Resources and Wetlands” of the EIS. 

USFS2-16: This was revised in Table 12.3 in Chapter 12, “Botanical 
Resources and Wetlands” of the EIS. 

USFS2-17: Comment noted. The land use allocation was relabeled 
throughout the Final EIS as “Late-Successional Reserves, Managed 
Late-Successional Areas, and other Threatened, Endangered, or 
Sensitive Species.” 

USFS2-18: Comment noted. The requested changes were made to 
Chapter 17, “Land Use and Planning,” Section 17.1.1, “Land Use,” in 
the Final EIS concerning the application of STNF direction. 

USFS2-19: Comment noted. The requested changes were made in the 
Final EIS and can be found in Chapter 17, “Land Use and Planning,” 
Section 17.1.1, “Land Use.” 

USFS2-20: Comment noted. According to page II-12 of the NRA Guide 
(STNF 1996) there are seven claims in the NRA that predate the 
withdrawal and remain open to mineral leasing. Chapter 17, “Land Use 
and Planning,” will be updated in the Final EIS to reflect current 
information. 

USFS2-21: Comment noted. The correct reference (43 CFR) was used 
in the Final EIS and can be found in Chapter 17, “Land Use and 
Planning,” Section 17.1.1, “Land Use.” 

USFS2-22: Comment noted. Text was altered in Chapter 17, “Land Use 
and Planning,” Section 17.1.1, “Land Use,” of the Final EIS to reflect 
that operating plans are not required for leasable minerals. 

USFS2-23: Comment noted. Text was included in Chapter 17, “Land 
Use and Planning,” Section 17.1.1, “Land Use,” of the Final EIS to 
indicate that BLM manages the Chappie-Shasta OHV Area. 

USFS2-24: Comment noted. The requested changes were made to 
Chapter 17, “Land Use and Planning,” Section 17.1.1, “Land Use,” in 
the Final EIS concerning the addition of text regarding land ownership 
adjustments in the NRA and resource objectives that land ownership 
adjustments are supposed to support. 

USFS2-25: Comment noted. The requested changes were made to 
Chapter 17, “Land Use and Planning,” Section 17.1.1, “Land Use,” in 
the Final EIS. 
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USFS2-26: Comment noted. The EIS, Chapter 17, “Land Use and 
Planning,” has been revised accordingly. 

USFS2-27: Please refer to Master Comment Response FSCABINS-9, 
“Structure Surveys for USFS Cabins.” 

USFS2-28: The EIS Chapter 18, "Recreation," has been clarified to 
include the proposed modifications to Mariners Point Campground. 

USFS2-29: The proposed alignment of Lakeshore drive has been 
included in the EIS Engineering Summary Appendix, Chapter 4, 
“Design Considerations for Reservoir Area Infrastructure Modifications 
and/or Relocations.” 

USFS2-30: Text in EIS Chapter 19, “Aesthetics and Visual Resources,” 
has been corrected to state that there are currently nine marinas on 
Shasta Lake. 
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33.6.5 U.S. Department of the Interior, Fish and Wildlife Service, 
Sacramento Fish and Wildlife Office 
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Responses to Comments from U.S. Department of the Interior, 
Fish and Wildlife Service, Sacramento Fish and Wildlife Office 
USFWS1-1: The commenter referenced comments previously submitted 
by USFWS on Administrative Draft versions of the SLWRI DEIS. At 
this time we are responding to questions submitted specifically for the 
public DEIS.  Many modifications to the SLWRI have been made 
pursuant to previous reviews of the various documents related to the 
project formulation process and Reclamation is not required as part of 
the NEPA process to review all previous comments on project related 
documents. 

USFWS1-2: Please refer to Master Comment Response ALTD-2, 
“Alternative Development – Anadromous Fish Survival,” and Master 
Comment Response P&N-1, “Purpose and Need and Objectives.” 
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USFWS1-3: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

USFWS1-4: Please refer to Master Comment Response DSFISH-1, 
“SALMOD Model for Sacramento River Chinook Salmon,” and Master 
Comment Response DSFISH-2, “Other Fisheries Models and Tools.” 

USFWS1-5: Reclamation disagrees with this comment, and feels that 
SALMOD has been appropriately used for the purposes of this project, 
and that the results have been used in a manner supported by SALMOD. 

Please refer to Master Comment Response DSFISH-1, “SALMOD 
Model for Sacramento River Chinook Salmon.” 

USFWS1-6: In Chapter 11, “Fisheries and Aquatic Ecosystems,” 
Section 11.3.1, “Methods and Assumptions,” SALMOD inputs are 
described which show that that the same number of spawners is used 
every year, showing that SALMOD is not a lifecycle model. As 
described in the DEIS, SALMOD is used to identify the differences 
among the No-Action Alternative, Existing Conditions and the action 
alternatives, not to determine a population estimate. By using the same 
starting number of spawners each year, the fish are exposed to the same 
conditions under each alternative, and as such, we are able to identify 
what alternative would provide the best conditions for survival for each 
run. Averaging the survival over the 82 year simulation period, whether 
combining or separating by water-year type allows us to show the 
overall benefits to each run of Chinook salmon of the SLWRI without 
implying a population estimate. 

USFWS1-7: DEIS Chapter 11, “Fisheries and Aquatic Ecosystems,” 
Section 11.3.1, “Methods and Assumptions,” and Chapter 5, 
“SALMOD,” of the Modeling Appendix describe the limitations of 
SALMOD. Based on comments received, clarifications of the limitations 
were added to both chapters. 

USFWS1-8: The commenter referenced comments previously submitted 
by USFWS and CDFW on Administrative Draft versions of the SLWRI 
DEIS, Draft Feasibility Report, and through the production of USFWS 
and CDFW reports. At this time we are responding to questions 
submitted specifically for the public DEIS.  Many modifications to the 
SLWRI have been made pursuant to previous reviews of the various 
documents related to the project formulation process and Reclamation is 
not required as part of the NEPA process to review all previous 
comments on project related documents. 

USFWS1-9: To respond to this comment, a follow-up conversation with 
Bill Poytress (USFWS) occurred. The estimates of 0.5 to 1.0 percent for 
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all runs combined was found to be incorrect and cannot be used to 
estimate the number of returning females as calculated by the USFWS in 
this comment. The estimate of 0.5 to 1.0 is the return rate of fall-run 
Chinook salmon to Coleman Hatchery. Winter-run Chinook salmon 
have a lower return rate to the Sacramento River. According to CDFW 
and DWR biologists, there is no correlation between the juvenile to adult 
return rate for spring-run Chinook salmon, and there is no estimated 
juvenile to adult return rate for late fall-run Chinook salmon. Therefore, 
these values presented in the table are considered invalid. However, had 
the return rates been correct, the returning females would have been as 
high as over 31,500. 

Additionally, the project is primarily intended to improve Chinook 
salmon survival in critical and dry years, particularly in a drought 
condition, when they are likely to be most at risk of significant 
population declines or even extinction. While overall benefits to 
production when all water year types are combined are insignificant, 
benefits in dry and critical years are significant. With the added risks of 
climate change, the benefit of an increased source of cold water adds to 
the reliability of suitable habitat available for Chinook salmon and other 
listed fish in the Sacramento River. It is expected that CP4 would have 
the greatest benefits to Chinook salmon, including both winter-run and 
spring-run, as it has the greatest focus on a cold water pool for a reliable 
cool water release to fish during the critical water years. Adding to that, 
the habitat restoration components provides an additional amount of 
available habitat necessary to improve conditions that can help increase 
the number of Chinook salmon and other listed fish in the Sacramento 
River. By combining all water year types in the calculations made by the 
USFWS, it mutes the actual benefits of the SLWRI. 

USFWS1-10: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

USFWS1-11: Please refer to Master Comment Response DSFISH-5, 
“Fish and Wildlife Coordination Act Report.” 

USFWS1-12: Major components of SLWRI action alternatives are 
described in EIS Chapter 2, “Alternatives,” Section 2.3, “Action 
Alternatives.”  As described in the EIS, under CP4 and CP5, riparian, 
floodplain, and side channel habitat restoration would occur at one or 
more of six potential locations along the upper Sacramento River.  
Potential restoration activities at each site are described in Chapter 2, 
Section 2.3, “Action Alternatives,” and related construction activities are 
summarized in Chapter 2, Section 2.3.8, “Comprehensive Plan 
Construction Activities.”  Construction activities for each of the six 
potential restoration sites are described in more detail in the EIS 
Engineering Summary Appendix, Chapter 4, “Design Consideration for 
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Reservoir Area Infrastructure Modifications and/or Relocations,” 
Section “Ecosystem Restoration.”  For each of the six potential sites the 
DEIS Engineering Appendix presents the following information: 

• Description of site location and potential 
restoration/enhancement activities 

• Maps delineating areas for potential enhancements 

• General description of construction activities (e.g., earth 
moving activities, site access, channel dimensions) 

• Estimated construction quantities, including length of modified 
channel, acreages for vegetation removal and planting, and 
volumes of excavation and gravel placement 

Ground-proofing was performed for each site to confirm site access and 
feasibility of implementing proposed restoration activities and at each 
potential site.  Additionally, the HEC-RAS hydraulic modelling was 
used to estimate river stages at different Sacramento River flow rates for 
the sites to verify hydraulic connectivity.  As described above, designs 
for riparian, floodplain, and side channel habitat restoration at each of 
the six potential sites were developed to a feasibility level, and this 
information was included in the Engineering Appendix and summarized 
in DEIS Chapter 2, “Alternatives.” 

USFWS1-13: Please refer to Master Comment Response DSFISH-9, 
“Flow-Related Effects on Fish Species of Concern.” 

USFWS1-14: As described in Impact Aqua-15 and Impact Aqua-16 in 
Chapter 11 “Fisheries and Aquatic Ecosystems,”, Section 11.33.3 
“Direct and Indirect Effects, ” the DEIS acknowledges the potential 
adverse effects of altered flow regimes on the frequency of inundation 
events that provide juvenile salmonids access to floodplains and other 
high-quality rearing habitats. Changes in river flow for each alternative, 
relative to the basis-of-comparison, were used to reflect and evaluate 
potential impacts to juvenile salmonid rearing habitat that could result 
from altered flow regimes. For purposes of evaluating the potential 
effects of changes in Sacramento River flows on fish habitat, and 
considering the accuracy and inherent noise within the hydrologic 
model, it was assumed that changes in the average monthly flows less 
than 5 percent (plus or minus) relative to the basis-of-comparison would 
not be expected to result in a significant (i.e., detectable) effect on 
habitat quality or availability. Text was added to the Chapter 11 
“Fisheries and Aquatic Ecosystems,” Section 11.3.2 “Methods and 
Assumptions” to clarify the methods. 
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Please refer to Master Comment Response DSFISH-9, “Flow-Related 
Effects on Fish Species of Concern.” 

USFWS1-15: In Chapter 11, “Fisheries and Aquatic Ecosystems,” the 
DEIS acknowledges the potential adverse effects of altered flow regimes 
on fisheries resources and habitats within the project footprint, including 
potential impacts to Sacramento splittail, delta smelt, and longfin smelt. 
Altered flow regimes have the potential to affect these species by 
affecting quality and access to floodplain and other high-quality 
spawning and rearing habitats, altering water temperature regimes, 
increasing entrainment and salvage at Delta export facilities, and 
increasing the likelihood of reverse flows in the Delta. Effects analyses 
for these species and these factors are provided in Section 11.3, 
“Environmental Consequences and Mitigation Measures,” of the DEIS. 
In most instances, potential impacts were found to be less than 
significant. For those analyses where potential impacts were found to be 
potentially significant, mitigation in most instances was not proposed 
because operations will be guided by RPMs or RPAs established by 
NMFS and USFWS BOs to reduce any impacts to listed fish species, 
and will thus benefit non-listed fishes as well. In the upper Sacramento 
River and associated tributaries, altered flow regimes have the potential 
to significantly impact splittail spawning and rearing habitat; these 
impacts would be mitigated through implementation of Mitigation 
Measure BOT-7 and Mitigation Measure Aqua-15. 

USFWS1-16: Impact Geo-9: Substantial Increase in Channel Erosion 
and Meander Migration in Chapter 4, “Geology, Geomorphology, 
Minerals, and Soils,” Section 4.3.3, “Direct and Indirect Effects,” 
describes the characteristics of peak flows, including the duration, 
magnitude and rate at which flows change downstream from Shasta 
Dam. 

Please refer to Master Comment Response DSFISH-9, “Flow-Related 
Effects on Fish Species of Concern.” 

USFWS1-17: Impact Wild-17, “Impacts on Riparian-Associated 
Special-Status Wildlife Resulting from Modifications to the Existing 
Flow Regime in the Primary Study” in Chapter 13, “Wildlife 
Resources,” Section 13.3.3, “Direct and Indirect Effects,” describes 
potential impacts of flow modifications on riparian associated special-
status wildlife. This impact is considered potentially significant. 

USFWS1-18: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

USFWS1-19: Please refer to Master Comment Response DSFISH-3, 
“Fish Habitat Restoration.” 
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USFWS1-20: Please refer to Master Comment Response DSFISH-3, 
“Fish Habitat Restoration.” 

USFWS1-21: Please refer to Master Comment Response DSFISH-3, 
“Fish Habitat Restoration.” 

USFWS1-22: Please refer to Master Comment Response DSFISH-3, 
“Fish Habitat Restoration.” 

USFWS1-23: Please refer to Master Comment Response DSFISH-4, 
“Maintaining Sacramento River Flows to Meet Fish Needs and 
Regulatory Requirements.” 

USFWS1-24: Please refer to Master Comment Response Master 
Comment Response DSFISH-3, “Fish Habitat Restoration and DSFISH-
4, “Maintaining Sacramento River Flows to Meet Fish Needs and 
Regulatory Requirements.” 

USFWS1-25: Please refer to Master Comment Response DSFISH-4, 
“Maintaining Sacramento River Flows to Meet Fish Needs and 
Regulatory Requirements.” 

USFWS1-26: Based on the flows identified between January and June, 
flows rarely become more negative than -5,000. Only in July of critical 
water years is there any potentially significant change from No-Action 
or Existing Conditions. This is not enough to be considered a potentially 
significant impact, particularly to delta smelt, nor was it identified as a 
significant impact in the DEIS. Chapter 11, “Fisheries and Aquatic 
Ecosystems,” Section 11.3.3, “Direct and Indirect Effects,” describes the 
impacts to Delta fish resulting from changes to Old and Middle river 
flows and identifies the level of impact under each alternative as less 
than significant. 

Please refer to Master Comment Response ESA-1, “Compliance with 
the Endangered Species Act.” 

USFWS1-27: Please refer to Master Comment Response ESA-1, 
“Compliance with the Endangered Species Act.” 
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33.6.6 U.S. Department of the Interior, Fish and Wildlife Service, 
Sacramento Fish and Wildlife Office 

 

Responses to Comment from U.S. Department of the Interior, Fish 
and Wildlife Service, Sacramento Fish and Wildlife Office 
USFWS2-1: A hard copy of the DEIS was sent to Mr. Rocky 
Montgomery on June 26, 2013, and a DVD of the DEIS was included. 
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33.6.7 Department of Energy, Western Area Power Administration 
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Responses to Comments from Department of Energy, Western 
Area Power Administration 
WAPA-1: Please see Master Comment Response COST/BEN-5, 
“Potential Project Financing.”  As described in COST/BEN-5, 
evaluations in the SLWRI Final Feasibility Report related to economic 
and financial feasibility, including preliminary cost allocation and 
potential water beneficiaries’ payment capacities, were updated based on 
alternatives refinements and updated operational assumptions included 
in the SLWRI DEIS. 

WAPA-2: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

WAPA-3: Thank you for your comment related to historical CVP 
repayment and potential project beneficiaries’ payment capacity. This 
comment will be included as part of the record and made available to 
decision makers before a final decision on the proposed project. 

Please refer to Master Comment Response COST/BEN-5, “Potential 
Project Financing.” 

WAPA-4: Please refer to Master Comment Response GEN-4, “Best 
Available Information,” and Master Comment Response ALTD-1, 
“Alternative Development – Water Supply Reliability.” 

WAPA-5: Thank you for your comment related to historical CVP 
repayment and potential project beneficiaries’ payment capacity. This 
comment will be included as part of the record and made available to 
decision makers before a final decision on the proposed project. 
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Please refer to Master Comment Response COST/BEN-5, “Potential 
Project Financing.” 

WAPA-6: Please refer to Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability,” and Master 
Comment Response ALTS-1, “Alternative Selection.” 

WAPA-7: Please refer to EIS Engineering Appendix for further 
information on potential modifications to hydropower under SLWRI 
project alternatives. 

WAPA-8: Comment Noted.  Section 32.7, “Next Steps,” of Chapter 32, 
“Final EIS,” discusses the next steps for SLWRI. 

WAPA-9: As described in Chapter 3, “Considerations for Describing 
Affected Environment and Environmental Consequences,” Section 
3.2.3, “Methods and Assumptions,” quantitative evaluations of 
beneficial and adverse effects of alternatives in the EIS, consistent with 
NEPA and CEQA guidelines, were based on two baselines: 

• “Existing Conditions,” based on a 2005 level of development 
and current facilities, as defined in 2012 (a 2005 baseline) 

• “Future Conditions” based on without-project forecasted 2020-
2030 level of development and reasonably foreseeable future 
projects and facilities (a 2030 baseline)1 

Both the existing and future condition baselines include operational 
requirements in the 2008 OCAP BA, 2008 USFWS BO, and 2009 
NMFS BO.  Specific facilities and operational assumptions under each 
baseline are described in EIS Chapter 6, “Hydrology, Hydraulics, and 
Water Management,” and the Modeling Appendix, Chapter 2, “CalSim-
II.” 

Evaluations of direct and indirect effects in each resource area chapter 
(EIS chapters 4 through 25) are based on comparisons of with-project 
and without project conditions under both existing conditions and future 
conditions baselines, as well as comparisons of the No-Action 
Alternative to existing conditions. 

                                                 
1 The level of development used for future conditions is a composite of multiple land use scenarios 
developed by DWR and Reclamation. The Sacramento Valley hydrology, which includes the Sacramento 
and Feather River basins, is based on projected 2020 land use assumptions associated with DWR Bulletin 
160-98 (1998) and the San Joaquin Valley hydrology is based on the 2030 land use assumptions developed 
by Reclamation.  Under any 2020 to 2030 level of development scenario, the majority of the CVP and SWP 
unmet demand is located south of the Delta, including the San Joaquin Valley.  Please see Table 2-1 in the 
Modeling Appendix for additional information on CalSim-II modeling assumptions. 
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As described in COST/BEN-2, “Comments Related to the SLWRI 
Feasibility Report,” evaluations of economic and financial feasibility 
were not included in the DEIS, because they are not required under 
NEPA.  However, estimated non-monetized benefits are presented in 
EIS Chapter 2, “Alternatives,” Section 2.3, “Action Alternatives,” and 
Section 2.5, “Summary of Potential Benefits of Action Alternatives.”  
Estimated non-monetized benefits presented in the DEIS were 
determined by comparison of the with-project condition to the No-
Action Alternative, both under future conditions, consistent with the 
Federal planning process identified in the P&Gs. 

Please refer to Master Comment Response COST/BEN-2, “Comments 
Related to the SLWRI Feasibility Report,” and Master Comment 
Response COST/BEN-5, “Potential Project Financing.” 
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33.7 Comments from Tribes and Responses 

This section contains copies of comment letters (and any attachments) 
from the tribes listed in Table 33.7-1.  As noted previously, each 
comment in the comment letters was assigned a number, in sequential 
order (note that some letters may have more than one comment). The 
numbers were then combined with an abbreviation for the tribe 
(example: SICBI-1). 

Responses to the comments follow the comment letters, and are also 
numbered, corresponding to the numbers assigned in the letters. The 
letters and associated responses are sorted alphabetically by abbreviation 
and appear in this section in that order. 

Table 33.7-1. Tribes Providing Comments on Draft Environmental Impact 
Statement 

Abbreviation Tribe 

BARR Confederated Tribes of Coos, Lower Umpqua & Siuslaw 
Indians 

SYBCI Santa Ynez Band of Chumash Indians 

UAICAR United Auburn Indian Community of the Auburn Rancheria 
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33.7.1 Confederated Tribes of Coos, Lower Umpqua & Siuslaw Indians 

 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.7-4 Final – December 2014 

 

Response to Comments from Confederated Tribes of Coos, Lower 
Umpqua & Siuslaw Indians 
BARR-1: Please refer to Master Comment Response CR-1, "Potential 
Effects to Cultural Resources." 

BARR-2: Please refer to Master Comment Response ALTD-1, 
"Alternative Development – Water Supply Reliability." 

BARR-3: Please refer to Master Comment Response GEN-5, "Some 
People Support Dam Raise and Others Oppose Dam Raise." 
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33.7.2 Santa Ynez Band of Chumash Indians 
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Response to Comments from Santa Ynez Band of Chumash 
Indians 
SYBCI-1: Thank you for your input. This comment will be included as 
part of the record and made available to decision makers before a final 
decision on the proposed project. A response to this comment is not 
required under NEPA because the comment does not raise a significant 
environmental issue (NEPA Regulations 40 CFR 1503.4). Many 
comment authors expressed personal opinions, histories or experiences 
which are not appropriately addressed as part of the NEPA process. 

SYBCI-2: Please refer to Master Comment Response CR-2, "Federal 
Recognition." Chapter 14, “Cultural Resources,” describes the 
relationship of the Winnemem Wintu tribe with the Shasta Lake region 
including the use of sacred and ceremonial sites. Refer to Master 
Comment Response CR-1, “Potential Effects to Cultural Resources,” the 
Winnemem Wintu would be included in the consultation processes 
regarding potential effects and measures to avoid, minimize, or mitigate 
effects to these resources as discussed in Chapter 14, “Cultural 
Resources.” 

SYBCI-3: Thank you for sharing your insights. This comment will be 
included as part of the record and made available to decision makers 
before a final decision on the proposed project. A response to this 
comment is not required under NEPA because the comment does not 
raise a significant environmental issue (NEPA Regulations 40 CFR 
1503.4). Many comment authors expressed personal opinions, histories 
or experiences which are not appropriately addressed as part of the 
NEPA process. 

SYBCI-4: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources,” Master Comment Response CR-2, 
“Federal Recognition,” and Master Comment Response CR-15, 
“National Historic Preservation Act Section 106 Consultations.” 

SYBCI-5: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources,” and Master Comment Response CR-11, 
“Cultural Resources and NEPA.” 

SYBCI-6: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources,” Master Comment Response CR-11, 
“Cultural Resources and NEPA,” and Master Comment Response 
CR-15, “National Historic Preservation Act Section 106 Consultations.” 

SYBCI-7: Please refer to Master Comment Response CR-6, “United 
Nations Declaration on ‘The Rights of Indigenous Peoples.’” 
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SYBCI-8: Chapter 14, “Cultural Resources,” of this Final EIS has been 
revised in response to comment to further describe Executive Order 
13007. 

Please refer to Master Comment Response CR-1, “Potential Effects to 
Cultural Resources,” Master Comment Response CR-11, "Cultural 
Resources and NEPA,” and Master Comment Response CR-15, 
"National Historic Preservation Act Section 106 Consultations.” 

SYBCI-9: Please refer to Master Comment Response DSFISH-3, “Fish 
Habitat Restoration,” Master Comment Response DSFISH-5, “Fish and 
Wildlife Coordination Act Report,” and Master Comment Response 
DSFISH-6, “Historic Dam Effects on Fisheries.” 

SYBCI-10: Effects to Chinook salmon, including beneficial effects, are 
discussed in EIS Chapter 11, “Fisheries and Aquatic Ecosystems,” 
Section 11.3.3, “Direct and Indirect Effects.”  As described in the EIS, 
all action alternatives would generally result in improved flow and water 
temperature conditions for Chinook salmon in the upper Sacramento 
River downstream from Shasta Dam.  This would benefit anadromous 
fish survival in the upper Sacramento River. 

Please refer to Master Comment Response COST/BEN-1, “Intent of EIS 
and Process to Determine Federal Interest.” 

SYBCI-11: Thank you for your input.  A response to this comment is 
not required under NEPA because the comment does not raise a 
significant environmental issue (NEPA Regulations 40 CFR 1503.4). 
Many comment authors expressed personal opinions, histories or 
experiences which are not appropriately addressed as part of the NEPA 
process. This comment will be included as part of the record and made 
available to decision makers before a final decision on the proposed 
project. 
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33.7.3 United Auburn Indian Community of the Auburn Rancheria 

 

Response to Comments from United Auburn Indian Community of 
the Auburn Rancheria 
UAICAR-1: The Cultural Resources Technical Report is a confidential 
report of the EIS. Because the report contains sensitive information for 
other tribal entities this information cannot be provided.  Chapter 14, 
“Cultural Resources,” contains a summary of the information presented 
in the technical report. At this time Historic Properties Management 
Plans, Historic Properties Treatment Plans, Memorandums of 
Agreement, and Programmatic Agreements have not been developed. As 
discussed in Chapter 14 and Master Comment Response CR-1, 
“Potential Effects to Cultural Resources,” additional NHPA Section 106 
consultations will be initiated should an affirmative alternative be 
selected. Agreement documents will likely result from those 
consultations. 
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33.8 Comments from State Agencies and Responses 

This section contains a copy of comment letters (and any attachments) 
from the State government agencies listed in Table 33.8-1.  As noted 
previously, each comment in the comment letters was assigned a 
number, in sequential order (note that some letters may have more than 
one comment). The numbers were then combined with an abbreviation 
for the State agency (example: DFW-1). 

Responses to the comments follow the comment letters, and are also 
numbered, corresponding to the numbers assigned in the letters.  The 
letters and associated responses are sorted alphabetically by abbreviation 
and appear in the section in that order. 

Table 33.8-1. State Agencies Providing Comments on Draft 
Environmental Impact Statement 

Abbreviation Agency 
CTRAN1 California Department of Transportation 

CTRAN2 California Department of Transportation 

CVFPB1 Central Valley Flood Protection Board 

CVFPB2 Central Valley Flood Protection Board 

CVRWQCB Central Valley Regional Water Quality Control Board 

DFW Department of Fish and Wildlife 

DSC1 Delta Stewardship Council 

DSC2 Delta Stewardship Council 

DWR Department of Water Resources 

SRCAF Sacramento River Conservation Area Forum 

SRCAF2 Sacramento River Conservation Area Forum 

SRTA Shasta Regional Transportation Agency 

SWRCB State Water Resources Control Board 
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33.8.1 California Department of Transportation 

 

Responses to Comment from California Department of 
Transportation 
CTRAN1-1: The requested information was sent to the commenter. 
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33.8.2 California Department of Transportation 
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Responses to Comments from California Department of 
Transportation 
CTRAN2-1: The commenter’s support for Mitigation Measure Trans-5 
is noted. No revisions to the DEIS are required. 

CTRAN2-2: Mitigation Measure Trans-5 on page 20-52 has been 
revised as requested. 

CTRAN2-3: The commenter’s support for Mitigation Measure Trans-5 
is noted. No revisions to the DEIS are required. 

CTRAN2-4: Reclamation commits to interagency meetings with 
Caltrans before the start of construction if the action is approved by 
Congress.  

CTRAN2-5: Reclamation commits to interagency meetings with 
Caltrans before the start of construction if the action is approved by 
Congress. 

CTRAN2-6: Chapter 19, “Aesthetics and Visual Resources,” Section 
19.1.1, “Visual Environment,” will be revised in the Final EIS to reflect 
that State Route 151 is a State designated scenic highway. 
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33.8.3 Central Valley Flood Protection Board 
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Responses to Comment from Central Valley Flood Protection 
Board 
CVFPB1-1: Comment noted. 
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33.8.4 Central Valley Flood Protection Board 
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Responses to Comments from Central Valley Flood Protection 
Board 
CVFPB2-1: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

CVFPB2-2: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

CVFPB2-3: Please refer to Master Comment Response FM-6, “Effects 
to Downstream Flooding.” 

CVFPB2-4: Please refer to Master Comment Response FM-6, “Effects 
to Downstream Flooding.” 

CVFPB2-5: Recommendations submitted by the comment author have 
been incorporated into Chapter 3, “Considerations for Describing 
Affected Environment and Environmental Consequences,” Section 3.4.2 
“State,” of the Final EIS. 

CVFPB2-6: Please refer to Master Comment Response FM-6, “Effects 
to Downstream Flooding.” 
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CVFPB2-7: Mitigation Measure GEO-2 in EIS Chapter 4, “Geology, 
Geomorphology, Minerals, and Soils,” Section 4.3.5, “Mitigation 
Measures” refers to mitigation to take place only in the Lake Shasta and 
Vicinity portion of the primary study area (as described in Chapter 1, 
“Introduction,” Section 1.3, “Setting and Location”) and not 
downstream from the dam on the Sacramento River. 

CVFPB2-8: Please refer to Master Comment Response CMS-1, “EIS 
Mitigation Plan.” 

CVFPB2-9: Please refer to Master Comment Response FM-6, “Effects 
to Downstream Flooding,” and Master Comment Response DSFISH-3, 
“Fish Habitat Restoration.” 

CVFPB2-10: Thank you for providing this information related to the 
CVFPB encroachment permit process. Your comment does not raise a 
significant issue with the DEIS, and therefore, does not require a 
specific response. 
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33.8.5 Central Valley Regional Water Quality Control Board 
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Responses to Comments from Central Valley Regional Water 
Quality Control Board 
CVRWQCB-1:  The information the comment author has provided was 
included in the DEIS, Chapter 7, “Water Quality,” which acknowledges 
the beneficial uses assigned to Shasta Lake and the Sacramento River.  
Throughout this chapter, these uses are discussed, impacts to them are 
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analyzed and where applicable, mitigation measures have been 
identified. 

CVRWQCB-2:  Subsequent to release of the DEIS, Reclamation made 
substantial revisions to the EIS with respect to environmental 
commitments and mitigation measures.  Specifically, in the DEIS, 
mitigation measure WQ-1 was to prepare and implement a SWPPP. The 
EIS has been revised to clarify the distinction between environmental 
commitments (e.g., SWPPP) and enhance the discussion of mitigation 
measures in a number of resource chapters, including Chapter 7, “Water 
Quality.”  The Preliminary Environmental Commitments and Mitigation 
Plan Appendix has been added to the EIS. This appendix provides a 
compilation of all the environmental commitments described in Chapter 
2, “Alternatives,” as well as summarizes all the mitigation measures 
discussed in chapters 4-25. 

CVRWQCB-3: Working closely with its cooperating agencies, 
Reclamation has substantially revised a number of mitigation measures 
to ensure compliance with CEQ regulations, and if applicable CEQA 
guidelines. This effort was conducted over several months’ time 
following receipt of public comments on the DIES using an interagency, 
interdisciplinary team.  In addition, the impacts related to shoreline 
erosion were reanalyzed using updated field sampling information.  As 
described in the EIS, Chapter 7, “Water Quality,” Impacts WQ-1 and 
Impact WQ-4 and the associated mitigation measures have been revised 
to reflect Reclamation’s commitment to mitigation measure WQ-1 
“Develop and Implement a Comprehensive Multi-scale Sediment 
Reduction and Water Quality Improvement Program Within Watersheds 
Tributary to the Primary Study Area.” 

This mitigation measure focuses on proactive activities intended to 
reduce sediment delivery to receiving waters using a framework 
approach.  At this point in Reclamation’s planning process there is 
substantial uncertainty with respect to the specific location and types of 
mitigation activities that may be appropriate and or effective.  At a 
minimum, the framework includes four fundamental components 
intended to meet the primary objectives of reducing sediment impacts 
and improving water quality.  These components are generally 
consistent with the type of management opportunities identified in the 
Upper Sacramento River Watershed Assessment and Management 
Strategy (The River Exchange 2010): 

• Stabilize and/or remediate localized point-source locations that 
are directly affecting waters tributary to Shasta Lake and/or the 
Upper Sacramento River (e.g., active landslides). 
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• Reduce road-related sediment and improve hydrologic functions 
by implementing erosion prevention and sediment control and 
stormproofing measures at the appropriate scale (5th-field 
watersheds). 

• Use silviculture techniques to manage fuel loads in a manner that 
reduces the potential for large-scale high intensity wildfires (e.g., 
Bagley Fire) that often result in wide-spread erosion and 
resultant water quality impacts. 

• Stabilize and/or restore channels using both active (construction) 
and passive (revegetation) measures that reestablish form and 
function in a manner that improves water quality. This 
component is consistent with the objectives for Mitigation Geo-2 
(Chapter 4). 

CVRWQCB-4:  Chapter 4, “Geology, Geomorphology, Minerals, and 
Soils,” and Chapter 7, “Water Quality,” of the EIS acknowledge that 
erosional processes associated with construction and operation of Shasta 
Dam has resulted in localized elevated levels of turbidity and suspended 
sediments. The EIS has been revised based on updated analysis of 
impacts related to shoreline erosion; mitigation for these types of 
impacts has also been updated. Chapter 7, “Water Quality,” of the EIS 
provides a discussion of the current conditions and potential impacts of 
reservoir-related erosion on beneficial uses, including both construction 
and shoreline erosion within Shasta Lake, and to the upper Sacramento 
River.  Mitigation measure WQ-1 has been revised to reduce sediment-
related impacts to these water bodies, with an emphasis on actions to 
reduce turbidity and suspended sediments. 

CVRWQCB-5:  See response for CVRWQCB-3 and CVRWQCB-4. 

CVRWQCB-6:  Chapter 2, “Alternatives,” Section 2.3.8, 
“Comprehensive Plan Construction Activities,” includes differing 
vegetation removal protocols based on the area: Clearing Portions of 
Inundated Reservoir Area, Complete Vegetation Removal, Overstory 
Removal, and No Treatment.  This chapter has also been revised to 
clarify Reclamation’s environmental commitments with respect to 
maintaining, restoring and enhancing structural measures (e.g., brush 
structures, boulder complexes) intended to provide near-shore habitat 
and soil cover/energy dissipaters at high potential erosion areas. 
Clearing portions of the inundated reservoir area would involve 
removing trees and other vegetation from around the reservoir shoreline 
at select areas.  Willows, cottonwoods, and buttonbush would not be 
removed in and along the riparian areas.  Consistent with the 
environmental commitments, manzanita removed in cleared areas would 
be stockpiled and used for fish habitat/soil cover structures placed in 
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designated locations.  Complete vegetation removal would clear all 
existing vegetation from the designated treatment area and would 
generally be applied to locations along and adjacent to developed 
recreation areas, including boat ramps, day use areas, campgrounds, 
marinas, and resorts.  Exceptions would be made in areas with high 
shoreline erosion potential, or habitat for special-status species.  
Overstory removal involves removing all trees from the treatment area 
that are greater than 10 inches in diameter at breast height, or 15 feet in 
height, generally in houseboat mooring areas or narrow arms of the 
reservoir where snags pose the greatest risk to boaters.  The remaining 
understory vegetation would be left in place.  Overstory removal is 
intended to minimize the risk to visitors from snags and water hazards.  
For the last protocol (No Treatment), designated areas of the inundation 
zone would be left untreated with no vegetation removed.  This 
prescription would generally be applied to stream inlets, the upper end 
of major drainages, the shoreline of wider arms of the reservoir, and 
special habitat areas.  Additionally, Impact GEO-5, “Substantial Soil 
Erosion or Loss of Topsoil Due to Shoreline Processes,” and Impact 
GEO-6, “Substantial Soil Erosion or Loss of Topsoil Due to Upland 
Processes,” in Chapter 4, “Geology, Geomorphology, Minerals, and 
Soils,” addresses these impacts. Measures taken to reduce vegetation 
removal will result in less soil erosion and more stabilized slopes. 
Mitigation Measure Geo-2 and Mitigation Measure WQ-1 are intended 
to minimize soil erosion and reduce the overall delivery of sediment to 
Shasta Lake and the upper Sacramento River. 

CVRWQCB-7: The EIS, Chapter 11, “Fisheries and Aquatic 
Ecosystems,” Impact Aqua-1 provides a comprehensive discussion of 
the increase in water surface levels by month, by water year type.  Under 
the No-Action Alternative, the lake fills one out of four years.  For most 
water year types, this trend would be similar. 

Collectively, Chapter 4, “Geology, Geomorphology, Minerals and 
Soils,” the Geologic Technical Report and the Shoreline Erosion 
Technical Memorandum included in the EIS provide a detailed 
discussion of the location, type and timing of shoreline erosion based on 
comprehensive field investigations and a predictive model. The model 
predicts that over the first 15 year period, shoreline erosion could yield 
as much as 767,000 cubic yards per year with an 18.5 foot raise. Within 
60 years of the dam raise, the average annual volume is predicted to 
decrease to 216,000 cubic yards per year. 

CVRWQCB-8:  Chapter 4, “Geology, Geomorphology, Minerals, and 
Soils,” and Chapter 7, “Water Quality,” of the EIS acknowledges that 
erosional processes associated with construction and operation of Shasta 
Dam has resulted in localized elevated levels of turbidity and suspended 
sediments. The EIS has been revised based on updated analysis of 
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impacts related to shoreline erosion; mitigation for these types of 
impacts has also been updated. Chapter 7 of the EIS provides a 
discussion of the current conditions and potential impacts of reservoir-
related erosion on beneficial uses, including both construction and 
shoreline erosion.  These impacts are considered to be significant and 
mitigation measures have been revised and/or enhanced in the EIS. 

CVRWQCB-9:  The short- and long-term impacts from increases in 
suspended sediment in water supplies are addressed in Chapter 7, 
“Water Quality.” The following impacts state that any increases in short- 
or long-term sediment levels would result in less-than-significant 
impacts and thus additional filtration would not be needed: Impacts WQ-
1, “Temporary Construction-Related Sediment Effects on Shasta Lake 
and Its Tributaries that Would Cause Violations of Water Quality 
Standards or Adversely Affect Beneficial Use”; WQ-4, “Long-Term 
Sediment Effects that Would Cause Violations of Water Quality 
Standards or Adversely Affect Beneficial Uses in Shasta Lake or Its 
Tributaries”; WQ-7, “Temporary Construction-Related Sediment Effects 
on the Upper Sacramento River that Would Cause Violations of Water 
Quality Standards or Adversely Affect Beneficial Uses”; and WQ-10, 
“Long-Term Sediment Effects that Would Cause Violations of Water 
Quality Standards or Adversely Affect Beneficial Uses in the Upper 
Sacramento River.”. The project design measures (e.g., SWPPP) are 
intended to address any sedimentation impacts from construction or 
operation activities for all action alternatives. 

CVRWQCB-10:  Reclamation has gathered information and performed 
focus studies to document resource conditions and evaluate the potential 
impacts of the range of alternatives developed through the SLWRI 
feasibility study.  The methods used to evaluate the impacts of the 
alternatives were based upon Reclamation's standard practices and input 
from agencies and subject matter experts. 

CVRWQCB-11:  Reclamation has gathered information and performed 
focus studies to document resource conditions and evaluate the potential 
impacts of the range of alternatives developed through the SLWRI 
feasibility study.  The methods used to evaluate the impacts of the 
alternatives were based upon Reclamation's standard practices and input 
from agencies and subject matter experts. 

CVRWQCB-12:  Comment noted.  In Chapter 7, “Water Quality,” of 
the EIS, Impact WQ-12, “Long-Term Metals Effects that Would Cause 
Violations of Water Quality Standards or Adversely Affect Beneficial 
Uses in the Upper Sacramento River,” addressed impacts associated 
with mercury. Specifically, the elevated levels of metals (including 
mercury are directly related to historic mining operations at two mining 
districts; one of which is directly adjacent to the current shoreline of 
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Shasta Lake (Bully Hill).  Mitigation Measure WQ-12, “Implement 
Mitigation Measure WQ-6 (CP1) to Reduce Long-Term Metals Effects 
on the Upper Sacramento River,” will reduce Impact WQ-12 to a less-
than-significant level. 

CVRWQCB-13:  Reclamation has gathered information and performed 
focus studies to document resource conditions and evaluate the potential 
impacts of the range of alternatives developed through the SLWRI 
feasibility study.  The methods used to evaluate the impacts of the 
alternatives were based upon Reclamation's standard practices and input 
from agencies and subject matter experts. 

CVRWQCB-14:  Reclamation has gathered information and performed 
focus studies to document resource conditions and evaluate the potential 
impacts of the range of alternatives developed through the SLWRI 
feasibility study.  The methods used to evaluate the impacts of the 
alternatives were based upon Reclamation's standard practices and input 
from agencies and subject matter experts. 

CVRWQCB-15:  The short- and long-term impacts from increases in 
suspended sediment in water supplies are addressed in Chapter 7, 
“Water Quality.” The following impacts state that any increases in short- 
or long-term sediment levels would result in less-than-significant 
impacts and thus additional filtration would not be needed: Impacts WQ-
1, “Temporary Construction-Related Sediment Effects on Shasta Lake 
and Its Tributaries that Would Cause Violations of Water Quality 
Standards or Adversely Affect Beneficial Use”; WQ-4, “Long-Term 
Sediment Effects that Would Cause Violations of Water Quality 
Standards or Adversely Affect Beneficial Uses in Shasta Lake or Its 
Tributaries,”; WQ-7, “Temporary Construction-Related Sediment 
Effects on the Upper Sacramento River that Would Cause Violations of 
Water Quality Standards or Adversely Affect Beneficial Uses”; and 
WQ-10, “Long-Term Sediment Effects that Would Cause Violations of 
Water Quality Standards or Adversely Affect Beneficial Uses in the 
Upper Sacramento River.” The project design measures (e.g., SWPPP) 
are intended to address any sedimentation impacts from construction or 
operation activities for all action alternatives. 

CVRWQCB-16:  Reclamation has gathered information and performed 
focus studies to document resource conditions and evaluate the potential 
impacts of the range of alternatives developed through the SLWRI 
feasibility study.  The methods used to evaluate the impacts of the 
alternatives were based upon Reclamation's standard practices and input 
from agencies and subject matter experts. 

CVRWQCB-17:  Reclamation has gathered information and performed 
focus studies to document resource conditions and evaluate the potential 
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impacts of the range of alternatives developed through the SLWRI 
feasibility study.  The methods used to evaluate the impacts of the 
alternatives were based upon Reclamation's standard practices and input 
from agencies and subject matter experts. 

CVRWQCB-18:  Reclamation has gathered information and performed 
focus studies to document resource conditions and evaluate the potential 
impacts of the range of alternatives developed through the SLWRI 
feasibility study.  The methods used to evaluate the impacts of the 
alternatives were based upon Reclamation’s standard practices and input 
from agencies and subject matter experts. 

CVRWQCB-19:  The EIS, Chapter 2, “Alternatives,” provides a 
discussion of actions related to relocation and/or enhancement of 
recreational facilities.  All action alternatives provide for modernization 
of relocated recreation facilities, including, at a minimum, modifications 
to comply with current standards of health and safety. 

CVRWQCB-20:  Please refer to Master Comment Response WQ-1, 
“Remediation of Abandoned Mines in the Shasta Lake Area.” 

CVRWQCB-21:  Please refer to Master Comment Response WQ-1, 
“Remediation of Abandoned Mines in the Shasta Lake Area.” 

CVRWQCB-22:  Please refer to Master Comment Response WQ-1, 
“Remediation of Abandoned Mines in the Shasta Lake Area.” 

CVRWQCB-23:  Please refer to Master Comment Response WQ-1, 
“Remediation of Abandoned Mines in the Shasta Lake Area.” 
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Responses to Comments from Department of Fish and Wildlife 
DFW-1: Comment noted. 

DFW-2: Please refer to Master Comment Response GEN-1, “Comment 
Included as Part of the Record.” 

DFW-3: Please refer to Master Comment Response ALTD-2, 
“Alternatives Development – Anadromous Fish Survival”; Master 
Comment Response COST/BEN-1, “Intent of EIS and Process to 
Determine Federal Interest”; Master Comment Response DSFISH-3, 
“Fish Habitat Restoration”; and Master Comment Response DSFISH-5, 
“Fish and Wildlife Coordination Act Report.” 

DFW-4: Please refer to Master Comment Response WSR-1, “Water 
Supply Demands, Supplies, and Project Benefits.” 
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DFW-5: Please refer to Master Comment Response DSFISH-5, “Fish 
and Wildlife Coordination Act Report,” and Master Comment Response 
DSFISH-8, “National Marine Fisheries Service Recovery Plan, 
Anadromous Fish Restoration Program, Doubling Goals and Biological 
Opinions.” 

DFW-6: Please refer to Master Comment Response P&N-1, “Purpose 
and Need and Objectives,” and Master Comment Response ALTD-2, 
“Alternative Development – Anadromous Fish Survival.” 

DFW-7: Please refer to Master Comment Response COST/BEN-1, 
“Intent of EIS and Process to Determine Federal Interest.” 

DFW-8: As described in the EIS, all action alternatives would 
generally result in improved flow and water temperature conditions 
for Chinook salmon in the upper Sacramento River downstream 
from Shasta Dam.  Effects to Chinook salmon, including beneficial 
effects, are discussed in EIS Chapter 11, “Fisheries and Aquatic 
Ecosystems,” Section 11.3.3, “Direct and Indirect Effects.”  This would 
benefit anadromous fish survival in the upper Sacramento River.  
Potential benefits of SLWRI action alternatives are described in EIS 
Chapter 2, “Alternatives,” Section 2.3, “Action Alternatives,” and 
Section 2.5, “Summary of Potential Benefits of Action Alternatives.” 

DFW-9: All DEIS action alternatives would benefit both anadromous 
fish survival and water supply reliability. Chapter 2 “Alternatives,” 
Section 2.3 “Action Alternatives,” describes estimated benefits for both 
primary and secondary objectives under the SLWRI action alternatives. 
A detailed evaluation of direct and indirect effects to fisheries, including 
beneficial effects to anadromous fish, is outlined in Chapter 11 
“Fisheries and Aquatic Ecosystems,” Section in 11.3.3 “Direct and 
Indirect Effects,” which shows that all action alternatives would result in 
improved water temperatures, as well as reliable flows in dry and critical 
water years, and thus provide overall benefits for fish in the upper 
Sacramento River. As described in Chapter 6 “Hydrology, Hydraulics, 
and Water Management,” Section 6.3.3 “Direct and Indirect Effects,” all 
action alternatives would result in increased CVP and SWP deliveries, 
thus increasing water supply reliability. 

Please refer to Master Comment Response WSR-1, “Water Supply 
Demands, Supplies, and Project Benefits”; Master Comment Response 
WSR-12 “Increasing Water Supply Reliability under Action 
Alternatives”; Master Comment Response ALTD-2, “Alternative 
Development – Anadromous Fish Survival”; Master Comment Response 
DSFISH-3, “Fish Habitat Restoration”; Master Comment Response 
DSFISH-5, “Fish and Wildlife Coordination Act Report”; and Master 
Comment Response DSFISH-8, “National Marine Fisheries Service 
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Recovery Plan, Anadromous Fish Restoration Program, Doubling Goals 
and Biological Opinions.” 

DFW-10: The SLWRI has two primary coequal objectives that must be 
met, and neither must impede or harm the other objective. While the 
SLWRI is not the only way to improve anadromous fish survival, the 
most efficient way to meet both primary objectives is to enlarge Shasta 
Reservoir.  The existing Shasta Reservoir cannot be reoperated to 
benefit anadromous fisheries without impacting water supply reliability. 

Please refer to Master Comment Response P&N-1, “Purpose and Need 
and Objectives”; Master Comment Response ALTD-2, “Alternative 
Development – Anadromous Fish Survival”; Master Comment Response 
DSFISH-3, “Fish Habitat Restoration”; Master Comment Response 
DSFISH-5, “Fish and Wildlife Coordination Act Report”; Master 
Comment Response DSFISH-8, “National Marine Fisheries Service 
Recovery Plan, Anadromous Fish Restoration Program, Doubling Goals 
and Biological Opinions”; and Master Comment Response NEPA-2, 
“Cumulative Impacts.” 

DFW-11: The SLWRI has two primary coequal objectives that must be 
met, and neither must impede or harm the other objective. The existing 
Shasta Reservoir cannot be reoperated to benefit anadromous fisheries 
without impacting water supply reliability or vice versa. 

Please refer to Master Comment Response ALTD-1, “Alternative 
Development – Water Supply Reliability.” 

DFW-12: The SLWRI has two primary coequal objectives that must be 
met, and neither must impede or harm the other objective. While the 
SLWRI is not the only way to improve anadromous fish survival, the 
most efficient way to meet both primary objectives is to enlarge Shasta 
Reservoir.  The existing Shasta Reservoir cannot be reoperated to 
benefit anadromous fisheries without impacting water supply reliability. 

Please refer to Master Comment Response ALTD-1, “Alternative 
Development- Water Supply Reliability”; Master Comment Response 
ALTD-2, “Alternative Development – Anadromous Fish Survival”; 
Master Comment Response DSFISH-8, “National Marine Fisheries 
Service Recovery Plan, Anadromous Fish Restoration Program, 
Doubling Goals and Biological Opinions”; and Master Comment 
Response DSFISH-3, “Fish Habitat Restoration.” 

DFW-13: Please refer to Master Comment Response ALTD-2, 
“Alternative Development – Anadromous Fish Survival,” and Master 
Comment Response DSFISH-8, “National Marine Fisheries Service 
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Recovery Plan, Anadromous Fish Restoration Program, Doubling Goals 
and Biological Opinions.” 

DFW-14: The SLWRI has two primary coequal objectives that must be 
met, and neither must impede or harm the other objective. While the 
SLWRI is not the only way to improve anadromous fish survival, the 
most efficient way to meet both primary objectives is to enlarge Shasta 
Reservoir.  Shasta Dam and Reservoir are currently operated to meet 
existing regulations, including the 2008 and 2009 BOs.  The existing 
Shasta Dam and Reservoir cannot be reoperated to benefit anadromous 
fisheries without impacting water supply reliability. 

Please refer to Master Comment Response ALTD-2, “Alternative 
Development – Anadromous Fish Survival.” 

DFW-15: It is unclear whether the commenter is referring to the 2008 
USFWS Coordination Act Report which was attached to the DEIS. For 
information related to the Coordination Act Report, please see Master 
Comment Response DSFISH-5, “Fish and Wildlife Coordination Act 
Report.”  

Please refer to Master Comment Response ALTR-1, “Range of 
Alternatives General”; Master Comment Response ALTS-1, 
“Alternative Selection”; and Master Comment Response DSFISH-5, 
“Fish and Wildlife Coordination Act Report.” 

DFW-16: While some sensitivity analyses were conducted in 2008 with 
SALMOD using a modified TCD placement on Shasta Dam, it was also 
made clear to USFWS and CDFW at the July 31, 2008 meeting that the 
modifications were theoretical at best, and were not to be considered 
based on reality until engineers could identify a valid structural 
modification of the TCD. This option did not provide the overall 
benefits to both primary and secondary goals that the action alternatives 
provided, and was not moved forward under the revised alternatives 
established with the 2008 and 2009 BO operational RPA requirements. 

DFW-17: While some sensitivity analyses were conducted in 2008 with 
SALMOD using a modified TCD placement on Shasta Dam, it was also 
made clear to USFWS and CDFW at the July 31, 2008 meeting that the 
modifications were theoretical at best, and were not to be considered 
based on reality until engineers could identify a valid structural 
modification of the TCD. This option did not provide the overall 
benefits to both primary and secondary goals that the action alternatives 
provided, and was not moved forward under the revised alternatives 
established with the 2008 and 2009 BO operational RPA requirements. 
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DFW-18: While some sensitivity analyses were conducted in 2008 with 
SALMOD using a modified TCD placement on Shasta Dam, it was also 
made clear to USFWS and CDFW at the July 31, 2008 meeting that the 
modifications were theoretical at best, and were not to be considered 
based on reality until engineers could identify a valid structural 
modification of the TCD. This option did not provide the overall 
benefits to both primary and secondary goals that the action alternatives 
provided, and was not moved forward under the revised alternatives 
established with the 2008 and 2009 BO operational RPA requirements. 

DFW-19: The SLWRI has two primary coequal objectives that must be 
met, and neither must impede or harm the other objective. While the 
SLWRI is not the only way to improve anadromous fish survival, the 
most efficient way to meet both primary objectives is to enlarge Shasta 
Reservoir.  The existing Shasta Reservoir cannot be reoperated to 
benefit anadromous fisheries without impacting water supply reliability. 

Please refer to Master Comment Response ALTD-2, “Alternative 
Development – Anadromous Fish Survival,” and Master Comment 
Response ALTR-1, “Range of Alternatives – General.” 

DFW-20: Please refer to Master Comment Response FISHPASS-1, 
“Fish Passage Above Shasta Dam.” 

DFW-21: Chapter 2 “Alternatives,” Section 2.4, “Alternatives 
Considered and Eliminated from Further Analysis,” describes 
alternatives considered but eliminated from further development and 
consideration during formulation of initial alternatives and 
comprehensive plans. Acreages of impacts for relocation areas used 
conservative estimates in the DEIS based on preliminary 
engineering and planning information. The precise footprint of 
buildings, campgrounds, etc. within the relocation areas was uncertain; 
therefore a larger footprint area was identified.  Currently, the footprint 
of these areas has been updated to reflect a “maximum area of impact” 
and a “likely area of impact.”  Mitigation for compensation will be 
calculated based on the “likely area of impact.” 

Please refer to Master Comment Response CMS-1, “EIS Mitigation 
Plan.” 

DFW-22: Efforts were made to simplify the document as much as 
feasible while meeting the needs to disclose environmental effects to the 
extent required to meet current legal requirements for full disclosure, 
including documenting the absence of significant effects on sensitive 
resources.  To allow the document to be searched quickly, the DEIS is 
available in electronic format.  It also includes a table of contents and 
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index to allow the reader to find certain chapters or specific information 
in the DEIS.   

Please refer to Master Comment Response ALTR-1, “Range of 
Alternatives – General,” and Master Comment Response ALTS-1, 
“Alternative Selection.” 

DFW-23: The SLWRI EIS is written in plain language. Efforts were 
made to simplify the document as much as feasible while meeting the 
needs to disclose environmental effects to the extent required to meet 
current legal requirements for full disclosure, including documenting the 
absence of significant effects on sensitive resources.  The document 
includes a table of contents and index as well as being available in 
electronic format to makes searches of the entire document quick and 
easy.   

Please refer to Master Comment Response CEQA-1, “CEQA 
Compliance.”  

DFW-24: Please refer to Master Comment Response CEQA-1, “CEQA 
Compliance.” 

DFW-25: Please refer to Master Comment Response ALTS-1, 
“Alternative Selection.” 

DFW-26: Please refer to Master Comment Response ESA-1, 
“Compliance with the Endangered Species Act.” 

DFW-27: The DEIS provides quantitative information on relative 
impacts across all the alternatives.  This information was presented in 
tabular formation whenever possible.  The commenter does not provide 
a specific reference to respond to in terms of what impact acreage was 
not provided. 

Please refer to Master Comment Response NEPA-2, “Cumulative 
Impacts,” and Master Comment Response EI-1, “Intent of NEPA 
Process to Provide Fair and Full Discussion of Significant 
Environmental Impacts.” 

DFW-28: Please refer to Master Comment Response CEQA-2, “CEQA 
Mitigation,” And Master Comment Response CMS-1, “EIS Mitigation 
Plan.” 

DFW-29: Please refer to Master Comment Response CEQA-2, “CEQA 
Mitigation,” And Master Comment Response CMS-1, “EIS Mitigation 
Plan.” 
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DFW-30: Please refer to Master Comment Response DSFISH-3, “Fish 
Habitat Restoration,” and Master Comment Response DSFISH-5, “Fish 
and Wildlife Coordination Act Report.” 

DFW-31: With regards to responding to the comment letter submitted 
for the Draft Feasibility Report, there have been previous review and 
comment opportunities on documents related to the SLWRI.  At this 
time we are responding to questions submitted specifically for the public 
DEIS.  Many modifications to the SLWRI have been made pursuant to 
previous reviews of the various documents related to the project 
formulation process and Reclamation is not required as part of the 
NEPA process to review all previous comments on project related 
documents. 

DFW-32: Please refer to Master Comment Response DSFISH-2, “Other 
Fisheries Models and Tools.” 

DFW-33: SALMOD is not a restoration program, rather a tool. It is 
unclear if the commenter is referring to the SALMOD output or the 
SALMOD input values. However, SALMOD is not being used as a 
population model in the context of SLWRI, but is being used to compare 
the effects of each alternative on fish survival between Keswick Dam 
and RBPP under the conditions that would occur each year when Shasta 
is operated under each action alternative scenario. The starting number 
of adult spawning Chinook salmon (each run) input into SALMOD was 
based on 2 scenarios: (1) the 1999-2006 average population of each run 
calculated from the Grand Tab Table 
(http://www.calfish.org/LinkClick.aspx?fileticket=wXbihOvQ7JU%3d
&tabid=213&mid=524), and (2) the AFRP Sacramento River doubling 
goals, per the request of the USFWS and CDFW during SLWRI 
fisheries technical team meetings. These AFRP targets are for the river 
between the confluence with the Feather River and Keswick Dam, 
therefore the number of adult spawners were adjusted for our analysis to 
cover Keswick Dam down to RBPP. The numbers in our analysis may 
be readjusted for the ESA Section 7 consultation.  The AFRP goals are 
based on naturally spawning fish, not hatchery fish. The text within 
Chapter 11, “Fisheries and Aquatic Resources,”  explaining the AFRP 
goals defined natural production to be that portion of production not 
produced in hatcheries, and defined total production to be the sum total 
of harvest and escapement. The production goals include adult fish 
removed from the system due to both sport and commercial fishing in 
both freshwater and marine environments. 

Please refer to Master Comment Response DSFISH-1, “SALMOD 
Model for Sacramento River Chinook Salmon.” 
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DFW-34: The project is primarily intended to improve Chinook salmon 
survival in critical and dry years, particularly in a drought condition, 
when they are likely to be most at risk of significant population declines 
or even extinction. While overall benefits to production when all water 
year types are combined are insignificant, benefits in dry and critical 
years are significant. With the added risks of climate change, the benefit 
of an increased source of cold water adds to the reliability of suitable 
habitat available for Chinook salmon and other listed fish in the 
Sacramento River. Adding to that, the habitat restoration components 
provides an additional amount of available habitat necessary to improve 
conditions that can help increase the number of Chinook salmon and 
other listed fish in the Sacramento River. 

While the juvenile to adult return rates for all runs but winter-run 
Chinook salmon in the Sacramento River are unknown, the increase in 
juvenile production during critical and dry water years would increase 
the likelihood of increased adult returns. This shows a significant benefit 
of the project because these are the years in which the Chinook salmon 
populations, as well as steelhead, are at the greatest risk, as described by 
NMFS in their Draft Recovery Plan (2009) and in their Final Recovery 
Plan (2014). 

Please refer to Master Comment Response DSFISH-2, “Other Fisheries 
Models and Tools,” and Master Comment Response DSFISH-8, 
“National Marine Fisheries Service Recovery Plan, Anadromous Fish 
Restoration Program, Doubling Goals and Biological Opinions.” 

DFW-35: The methods used for the NEPA analysis used the best tools 
available. If required through the ESA consultation, additional tools will 
be considered. 

Please refer to Master Comment Response DSFISH-2, “Other Fisheries 
Models and Tools.” 

DFW-36: A detailed discussion on management of the cold-water pool 
for anadromous fish is presented in Chapter 2, “Alternatives,” Section 
2.3.6, “Operations and Maintenance for CP4 and CP4A.”  It is explained 
that Reclamation would work cooperatively with the Sacramento River 
Temperature Task Group (SRTTG), of which CDFW is a participant, to 
determine the best use of the cold-water pool each year under an 
adaptive cold water management plan.  Reclamation would manage the 
cold-water pool and operate Shasta Dam each year based on 
recommendations from the SRTTG. Because adaptive management is 
predicated on using best available science and new information to make 
decisions, a monitoring program would be implemented as part of the 
adaptive management plan.  SRTTG members would conduct 
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monitoring, develop monitoring protocols, and set performance 
standards to determine the success of adaptive management actions. 

DFW-37: The commenter is mistaken in that no potentially significant 
impacts were identified to fish based on Old and Middle River reverse 
flows, however the DEIS did disclosed minor increases in entrainment 
levels to Delta fish. However, due to the low population levels, 
Reclamation felt that even a less than 1 percent increase in entrainment 
could be considered a significant impact to the overall population, even 
if that entrainment level is below the Take Limits established by the 
USFWS and NMFS in their respective BOS. As specified in the DEIS, 
no mitigation could be proposed because these levels of entrainment are 
still below the levels designated by USFWS and NMFS for the Take 
Limits defined in the BOs, and as such, the SLWRI would remain in 
compliance with all regulations and requirements established under the 
Endangered Species Act. 

DFW-38: Please refer to Master Comment Response DSFISH-9, “Flow-
Related Effects on Fish Species of Concern.” 

DFW-39: Comment noted.  The EIS was revised to enhance the 
discussion of biological resources, impacts to biological resources, and 
mitigation measures for impacted biological resources.  CP4, CP4A and 
CP5 are alternatives that includes actions to restore ecological processes 
in the Sacramento River (i.e., augmenting spawning gravel), but these 
actions are not mitigation measures for CVPIA or for the SLWRI 
project.  CP4, CP4A and CP5 would further enhance spawning gravels 
in addition to the mitigation actions that have been and are being 
completed for CVPIA. 

Please refer to Master Comment Response CMS-1, “EIS Mitigation 
Plan.” 

DFW-40: Chapter 3, “Considerations for Describing Affected 
Environment and Environmental Consequences,” of the EIS provides a 
discussion of those programs and projects that are considered for 
cumulative effects, including those described by the commenter. 
SALMOD was not used to evaluate the effects of these past present and 
foreseeable programs and projects. The EIS does evaluate the 
downstream effects of reservoir storage and discharge on both the 
Sacramento River above and below Red Bluff and the Delta in Chapter 
11, “Fisheries and Aquatic Ecosystems,” Chapter 7, “Water Quality,” 
Chapter 8, “Botany Resources and Wetlands,” and Chapter 13, “Wildlife 
Resources.” 

Please refer to Master Comment Response BDCP-1, “Relationship of 
the SLWRI to the Bay Delta Conservation Plan,” Master Comment 
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Response FISHPASS-1, “Fish Passage Above Shasta Dam,” and Master 
Comment Response NEPA-2, “Cumulative Impacts.” 

DFW-41: Please refer to Master Comment Response CEQA-1, “CEQA 
Compliance”; Master Comment Response CEQA-2, “CEQA 
Mitigation”; and Master Comment Response CMS-1, “EIS Mitigation 
Plan.” 

DFW-42: Effects analyses for anadromous fish were conducted for the 
upper Sacramento River, the lower Sacramento River and tributaries, the 
Trinity River, and the Delta. Multiple environmental and population 
level variables were used to assess potential effects to anadromous fish 
from project implementation. A full description of the variables and 
methodologies used for the analysis of effects to anadromous fish can be 
found in Chapter 11, “Fisheries and Aquatic Ecosystems.” The 
Significance criteria used for the anadromous fish effects analysis are 
based on the checklist presented in Appendix G of the State CEQA 
Guidelines; factual or scientific information and data; and regulatory 
standards of Federal, State, and local agencies. These thresholds also 
encompass the factors taken into account under NEPA to determine the 
significance of an action in terms of the context and the intensity of its 
effects. A full discussion of significance criteria development can be 
found in Chapter 11, “Fisheries and Aquatic Ecosystems,” Section 
11.3.2, “Criteria for Determining Significance of Effects.” 

NEPA requires that agencies shall insure the professional integrity, 
including scientific integrity, of the discussions and analyses in 
environmental impact statements. They shall identify any methodologies 
used and shall make explicit reference by footnote to the scientific and 
other sources relied upon for conclusions in the statement. Reclamation, 
through the scoping process and discussions with agencies (including 
CDWF) and stakeholders, has performed information gathering and 
focused studies to document resource conditions and evaluate the 
potential impacts of the range of alternatives developed through the 
SLWRI feasibility study. The tools used to evaluate impacts of the 
alternatives were selected based upon Reclamations standard practices 
and input from agencies and subject matter experts. 

This comment will be included as part of the record and made available 
to decision makers before a final decision on the proposed project. 

Please refer to Master Comment Response EI-1, “Intent of NEPA 
Process to Provide Fair and Full Discussion of Significant 
Environmental Impacts”; Master Comment Response ALTR-1, “Range 
of Alternatives General”;  Master Comment Response ESA-1, 
“Compliance with the Endangered Species Act”; and Master Comment 
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Response COST/BEN-1, “Intent of EIS and Process to Determine 
Federal Interest.” 

DFW-43: The Final EIS was revised to enhance the discussion of 
resources and mitigation measures in Chapter 11, “Fisheries and Aquatic 
Ecosystems”; Chapter 12, “Botanical Resources and Wetlands”; and 
Chapter 13, “Wildlife Resources.”  The Final EIS will provide an 
enhanced discussion of project impacts and mitigation actions with a 
level of specificity and detail consistent with Reclamation's planning 
process. 

Please refer to Master Comment Response CMS-1, “EIS Mitigation 
Plan.” 

DFW-44: Where surveys for special status species have not been 
completed to meet established protocols, Reclamation's approach is to 
assume presence of these species within areas of potential habitat.  The 
EIS was revised to include an enhanced discussion of environmental 
commitments in Chapter 2, “Alternatives,” a number of resource 
chapters have been revised and enhanced with respect to affected 
environment, impact analysis, and mitigation measure sections based on 
additional studies, investigations and analysis. 

Please refer to Master Comment Response CMS-1, “EIS Mitigation 
Plan.” 

DFW-45: Where surveys for special status species have not been 
completed to meet established protocols, Reclamation's approach is to 
assume presence of these species within areas of potential habitat.  The 
EIS was revised to include an enhanced discussion of environmental 
commitments in Chapter 2, “Alternatives,” a number of resource 
chapters have been revised and enhanced with respect to affected 
environment, impact analysis, and mitigation measure sections based on 
additional studies, investigations and analysis. 

Please refer to Master Comment Response CMS-1, “EIS Mitigation 
Plan.” 

DFW-46: Subsequent to publication of the DEIS, additional 
investigations were performed specific to these species.  The EIS has 
been revised to incorporate best available science.  Impact Wild-1, 
“Take and Loss of Habitat for the Shasta Salamander,” in Chapter 13, 
“Wildlife Resources,” addresses impacts to Shasta Salamander. Impact 
Bot-3, “Loss of USFS Sensitive, BLM Sensitive, or CRPR Species,” in 
Chapter 12, “Botanical Resources and Wetlands,” addresses impacts to 
Shasta snow-wreath.  In the EIS, mitigation measures were enhanced to 
reduce impacts to Shasta salamander and Shasta snow-wreath, however 
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the EIS acknowledges that impacts to these species remains significant, 
even with mitigation. 

DFW-47: A number of chapters of the EIS have been revised to address 
a wide array of comments similar to those described by CDFW. 

DFW-48: NEPA requires that the lead agency--in this case, 
Reclamation--determine and disclose the impacts of an action. While the 
McCloud River is protected under state statute, is not clear how the 
referenced statute supports the commenters claim that Reclamation 
should request an effects determination from the California Natural 
Resources Agency. 

Please refer to Master Comment Response WASR-6, “Protections of the 
Lower McCloud River as Identified in the California Public Resources 
Code, Section 5093.542.” 

DFW-49: There have been previous review and comment opportunities 
on documents related to the SLWRI.  At this time we are responding to 
questions submitted specifically for the public DEIS.  Many 
modifications to the SLWRI have been made pursuant to previous 
reviews of the various documents related to the project formulation 
process and Reclamation is not required as part of the NEPA process to 
review all previous comments on project related documents. 

DFW-50: Reclamation has gathered information and performed focused 
studies to document resource conditions and evaluate the potential 
impacts of the range of alternatives developed through the SLWRI 
feasibility study.  The methods used to evaluate the impacts of the 
alternatives were based upon Reclamation's standard practices and input 
from agencies and subject matter experts.  A response is not required 
under NEPA because the comment does not raise a significant 
environmental issue (NEPA Regulation 40 CFR Part 1503.4).  This 
comment will, however, be included as a part of the record and made 
available to decision makers before a final decision on the proposed 
project. 

Please refer to Master Comment Response WQ-1, “Remediation of 
Abandoned Mines in the Shasta Lake Area.” 

DFW-51: This EIS does not evaluate the effects of channel incision and 
bank erosion that may have occurred historically as a result of 
construction of Shasta Dam, in the main channel and tributaries. The 
evaluation conducted for this EIS considers the action alternatives in 
comparison to the No Action Alternative. Under the No-Action 
Alternative, Shasta Dam operations would not change. Under the action 
alternatives, operational changes would be minimal, such that the 



Chapter 33 
Public Comments and Responses 

 33.8-71 Final – December 2014 

probability of exceedance of flows being exceeded on the Sacramento 
River during a given year is nearly indistinguishable from curves under 
the No-Action Alternative. Chapter 4, “Geology, Geomorphology, 
Minerals, and Soils,” Section 4.3.4 presents the probability of 
exceedance curves to demonstrate that minimal changes in energy 
associated with the difference in flows between the No-Action 
Alternative and the action alternatives would limit any significant 
additional channel incision or bank erosion in tributary streams below 
Keswick Dam. Because it is not anticipated that fluvial geomorphology 
or downstream tributary fluvial geomorphology would be altered, no 
mitigation measures is necessary. However, mitigation measure Geo-9 
was developed to implement coordination on an annual basis with 
relevant river management and habitat restoration efforts between 
Keswick Dam and Red Bluff, including but not limited to the members 
of the Sacramento River Temperature Task Group. The purpose of this 
coordination will be to discuss how releases from Shasta and Keswick 
Dams could be managed to best enhance downstream objectives, such as 
ramping rates or temperature targets, that are consistent with the CVP's 
capabilities and primary operating objectives. 

DFW-52: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

DFW-53: The DEIS identifies and evaluates six comprehensive plans 
(CP) that have been developed to meet the project purpose and need and 
objectives, analyzes the potential environmental effects, and identifies 
measures to reduce or avoid potential environmental effects resulting 
from the action alternatives (i.e., mitigation measures). 

Please refer to Master Comment Response ALTS-1, “Alternative 
Selection.” 

DFW-54: Information related to the status of existing resources is 
presented in Chapters 4 through 25 of the DEIS.  The Executive 
Summary does not include all of the background information found in 
the individual resource chapters. 

DFW-55: Please refer to Master Comment Response ALTS-1, 
“Alternative Selection,” and Master Comment Response CEQA-1, 
“CEQA Compliance.” 

DFW-56: The Summary is not meant for detailed descriptions of these 
issues. Specific needs, habitat descriptions, management and regulatory 
requirements and actions, and fisheries impacts and benefits are further 
described in Chapter 11, “Fisheries and Aquatic Ecosystems.” 
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DFW-57: The Summary is not meant for detailed descriptions of these 
issues. Specific needs, habitat descriptions, management and regulatory 
requirements and actions, and fisheries impacts and benefits are further 
described in Chapter 11 “Fisheries and Aquatic Ecosystems.” 
Additionally, the SLWRI has two primary coequal objectives that must 
be met, and neither must impede or harm the other objective. While the 
SLWRI is not the only way to improve anadromous fish survival, the 
most efficient way to meet both primary objectives is to enlarge Shasta 
Reservoir.  The existing Shasta Reservoir cannot be reoperated to 
benefit anadromous fisheries without impacting water supply reliability. 

Please refer to Master Comment Response ALTD-1, “Alternative 
Development – Water Supply Reliability,” and Master Comment 
Response ALTD-2, “Alternative Development – Anadromous Fish 
Survival.” 

DFW-58: The Executive Summary is not meant for detailed descriptions 
of these issues. Specific needs, habitat descriptions, management and 
regulatory requirements and actions, and fisheries impacts and benefits 
are further described in Chapter 11, “Fisheries and Aquatic 
Ecosystems.” 

DFW-59: The Executive Summary is not meant for detailed descriptions 
of these issues. Specific needs, habitat descriptions, management and 
regulatory requirements and actions, and fisheries impacts and benefits 
are further described in Chapter 11, “Fisheries and Aquatic 
Ecosystems.” 

DFW-60: The SLWRI has two primary coequal objectives that must be 
met, and neither must impede or harm the other objective. While the 
SLWRI is not the only way to improve anadromous fish survival, the 
best way and most efficient way to meet both primary objectives is to 
implement the SLWRI. The existing Shasta Reservoir cannot be 
reoperated to benefit anadromous fisheries without impacting water 
supply reliability. 

Please refer to Master Comment Response ALTD-2, “Alternative 
Development- Anadromous Fish Survival”; Master Comment Response 
P&N-1, “Purpose and Need and Objectives”; and Master Comment 
Response GEN-2, “Unsubstantiated Information.” 

DFW-61: Please refer to Master Comment Response RAH-2, 
“Reservoir Surface Area with Reservoir Enlargement.” 

DFW-62: Please refer to Master Comment Response RAH-2, 
“Reservoir Surface Area with Reservoir Enlargement.” 
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DFW-63: Please refer to Master Comment Response RAH-2, 
“Reservoir Surface Area with Reservoir Enlargement.” 

DFW-64: Please refer to Master Comment Response RAH-2, 
“Reservoir Surface Area with Reservoir Enlargement.” 

DFW-65: Please refer to Master Comment Response RAH-2, 
“Reservoir Surface Area with Reservoir Enlargement.” 

DFW-66: Please refer to Master Comment Response RAH-2, 
“Reservoir Surface Area with Reservoir Enlargement.” 

DFW-67: The Summary Chapter is not meant for detailed information, 
but a summary of the findings. For detailed information, refer to Chapter 
6, “Hydrology, Hydraulics, and Water Management,” Section 6.3.3, 
“Direct and Indirect Effects.” 

DFW-68: Chapter 7, “Water Quality,” and the associated Water Quality 
Technical Report provide a comprehensive discussion of the nature and 
location of historic mining activities and existing features as they relate 
to heavy metals and other water quality constituents.  Under the No-
Action Alternative, the existing mine drainage issues will continue 
consistent with abatement efforts of land owners and managers.  With 
the exception of an isolated area near the Bully Hill mine complex, there 
are no abandoned or active mines that would be subject to inundation or 
disturbance if the SLWRI project is authorized. 

The discussion of fisheries impacts in Chapter 11, “Fisheries and 
Aquatic Ecosystems,” referenced by the commenter is specific to 
impacts to cold water habitat.  Discussion of water quality impacts on 
beneficial uses (e.g., cold water habitat) is provided in Chapter 7, 
“Water Quality,” specifically impacts WQ-3 and WQ-6. 

Please refer to Master Comment Response WQ-1, “Remediation of 
Abandoned Mines in the Shasta Lake Area.” 

DFW-69: Mitigation measures were enhanced in the Final EIS. 

DFW-70: Please refer to Master Comment Response CEQA-1, “CEQA 
Compliance.” 

DFW-71: The purpose of the Executive Summary is to summarize the 
contents of the Final EIS.  The Executive Summary does not provide the 
level of detail and analysis that is included in the body of the EIS. The 
Impact Analysis and Mitigation Measures are discussed in Chapter 11, 
“Fisheries and Aquatic Ecosystems,” of the Final EIS.  The impact call 
for Impact Aqua-7: Effects on Spawning and Rearing Habitat of 
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Adfluvial Salmonids in Low-Gradient Tributaries to Shasta Lake was 
changed and mitigation for this impact was revised in the Final EIS. 

DFW-72: There are no ESA or CESA listed plants in that portion of the 
primary study area that would be impacted.  The impact statement is 
specific to ESA and CESA to facilitate any consultation requirements. 
Please refer to Impact Bot-3 in the Executive Summary, which 
specifically addresses sensitive plants, including rare plants. 

Please refer to Master Comment Response CEQA-1, “CEQA 
Compliance.” 

DFW-73: The purpose of the Executive Summary is to summarize the 
contents of the EIS.  The Executive Summary does not provide the level 
of detail and analysis that is included in the body of the EIS.  The 
impacts were quantified and updated in Chapter 12, “Botanical 
Resources and Wetlands,” and Chapter 13, “Wildlife Resources,” of the 
EIS. 

DFW-74: The purpose of the Executive Summary is to summarize the 
contents of the EIS.  The Executive Summary does not provide the level 
of detail and analysis that is included in the body of the EIS.  The 
impacts were quantified and updated in Chapter 13, “Wildlife 
Resources,” of the EIS. 

DFW-75: The text about which the commenter refers is a discussion of 
background and project need. There is no claim in the DEIS that the 
NMFS Recovery Plan, or the NMFS RPA include nor suggest raising 
Shasta Dam as an option for increasing the cold water pool or balancing 
carryover storage with instream flow needs for winter-run Chinook 
salmon. However, this DEIS does provide a viable option for increasing 
water supply reliability as well as increase the cold water pool and meet 
the NMFS 2009 RPA carryover storage requirements and improve 
conditions for Chinook salmon in the Sacramento River downstream 
from Keswick Dam. This is particularly important as climate change 
occurs and water needs increase. 

DFW-76: Text in the DEIS was revised. With regards to responding to 
the comment letter submitted for the Draft Feasibility Report, there have 
been previous review and comment opportunities on documents related 
to the SLWRI.  At this time we are responding to questions submitted 
specifically for the public DEIS.  Many modifications to the SLWRI 
have been made pursuant to previous reviews of the various documents 
related to the project formulation process and Reclamation is not 
required as part of the NEPA process to review all previous comments 
on project related documents. 
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DFW-77: Please refer to Master Comment Response CC-1, “Climate 
Change Uncertainty and Related Evaluations.” 

DFW-78: Mitigation Measure BOT-7 in Chapter 12, “Botanical 
Resources and Wetlands,” requires implementation of a riverine 
ecosystem mitigation and adaptive management plan to avoid and 
compensate for the impact of altered flow regimes on riparian and 
wetland communities. The plan will be developed through a multi-
agency collaborative effort before the beginning of project construction. 
The plan will address potential impacts to riparian and wetland habitat 
and associated effects to fisheries resources resulting from project 
operations, identify specific strategies to eliminate these impacts, and 
implement programs and operational strategies to benefit riparian and 
wetland habitat. This adaptive management plan has been described in 
the Final EIS.  See Master Comment Response CMS-1, “EIS Mitigation 
Plan.” 

DFW-79: With regards to responding to the comment letter submitted 
for the Draft Feasibility Report, there have been previous review and 
comment opportunities on documents related to the SLWRI.  At this 
time we are responding to questions submitted specifically for the public 
DEIS.  Many modifications to the SLWRI have been made pursuant to 
previous reviews of the various documents related to the project 
formulation process and Reclamation is not required as part of the 
NEPA process to review all previous comments on project related 
documents. 

DFW-80: Occurrences of “California Resources Agency” in the EIS 
have been replaced with “California Natural Resources Agency,” with 
the exception of references where the agency name remains consistent 
with the date of publication. Chapter 1, “Introduction,” Section 1.5.1, 
“Intended Use of Final EIS” of the EIS has been updated to include the 
California Wild and Scenic River Act as a responsibility of the 
California Natural Resources Agency. 

DFW-81: The commenter is correct with respect to referencing 
management direction for survey and manage species.  Chapter 17, 
“Land Use,” specifically Impact LU-2 has been revised to acknowledge 
potentially significant impacts and corresponding mitigation measures 
that may be required.  As part of the Biological Evaluation that will be 
prepared in support of this planning effort, a persistence evaluation will 
be included.  Subsequently, the USFS and/or BLM will make a 
consistency determination which may trigger the need to amend the 
respective agency’s LRMP. 

DFW-82: This text is located on page 2-46, Line Number 23, in Chapter 
11, “Fisheries and Aquatic Ecosystems,” Section 2.3.5, “Increase 
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Anadromous Fish Survival.” CP3 is compared to the No-Action 
Alternative, from which there is an increase of 207,400 juvenile 
Chinook salmon. While other action alternatives may provide larger 
benefits, each action alternative does provide benefits relative to the No-
Action Alternative, and therefore, the title of this alternative reflects a 
true statement. 

DFW-83: Please refer to Master Comment Response DSFISH-3, “Fish 
Habitat Restoration.” 

DFW-84: The SRTTG was called out in the NMFS 2009 BO Section 
11.2.1.1 identifying it as one of the 4 Fisheries and Operation Technical 
Teams responsible for adjusting operations to meet contractual 
obligations for water deliveries and to minimize adverse effects on listed 
anadromous fish species. This group is further called out in Action 
I.1.2.4 of the NMFS RPA. The SRTTG is made up of members from 
Reclamation, USFWS, CDFW, NMFS, SWRCB, Hoopa Tribe, Yurok 
Tribe, and the Western Area Power Administration. 

With respect to responding to the 2008 PAM letter and comment letter 
on the SLWRI Feasibility Report, there have been previous review and 
comment opportunities on documents related to the SLWRI.  At this 
time we are responding to questions submitted specifically for the public 
DEIS.  Many modifications to the SLWRI have been made pursuant to 
previous reviews of the various documents related to the project 
formulation process and Reclamation is not required as part of the 
NEPA process to review all previous comments on project related 
documents. 

DFW-85: As stated further down in the same section of the DEIS 
Chapter 2 “Alternatives,” Section 2.3.7, “CP5 – 18.5-Foot Dam Raise, 
Combination Plan,” subsection “Restore Riparian, Floodplain, and Side 
Channel Habitat,” the riparian, floodplain, and side channel habitat 
restoration measure is identical to that proposed under CP4. 

DFW-86: Within Chapter 2, “Alternatives,” Section 2.3.8, 
“Comprehensive Plan Construction Activities Section,” the vegetation 
treatments sections were enhanced to acknowledge the value of forest 
patches for Bald eagle and other sensitive species.  Complete vegetation 
removal will not occur in areas that contain habitat (i.e., nest trees) for 
bald eagle or other special-status species.  Design measures were 
developed to avoid these areas as feasible.  Bald eagle life history is 
described in detail in Attachment 2 of the Wildlife Resources Technical 
Report.  Chapter 13, “Wildlife Resources,” in the EIS includes details 
within Section 13.1.2, “Affected Environment,” regarding bald eagle 
surveys, and number of nests in the primary study area between 2007 
and 2010.  Within the “Direct and Indirect Effects,” Section 13.3.4, 
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Impact Wild-5: Take and Loss of Habitat for the Bald Eagle details 
impacts to bald eagle.  Mitigation measures for Bald Eagle were 
enhanced in Section 13.3.4.  In addition, a Bald and Golden Eagle 
Management Plan will be developed if warranted.  In Chapter 11, 
“Fisheries and Aquatic Ecosystems,” Impact Aqua-1: Effects on 
Nearshore, Warm-Water Habitat in Shasta Lake from Project Operations 
and Impact Aqua-2: Effects on Nearshore, Warm-Water Habitat in 
Shasta Lake from Project Construction addresses impacts related to 
cover habitat for reservoir fish species. 

DFW-87: Please refer to Master Comment Response CEQA-1, “CEQA 
Compliance.” 

DFW-88: Please refer to Master Comment Response CEQA-1, “CEQA 
Compliance”; Master Comment Response NEPA-1, “Sufficiency of the 
EIS”; and Master Comment Response NEPA-2, “Cumulative Impacts.” 

DFW-89: Reclamation has gathered information and performed focused 
studies to document resource conditions and evaluate the potential 
impacts of the range of alternatives developed through the SLWRI 
feasibility study.  The methods used to evaluate the impacts of the 
alternatives were based upon Reclamation's standard practices and input 
from agencies and subject matter experts. 

DFW-90: The SLWRI does not cumulatively negatively impact any of 
the actions identified in the species recovery plans produced for species 
impacted by the project, or actions identified for species recovery plans 
for species not impacted by the project in or near the primary and 
extended study area.  

The criteria for the inclusion of a species recovery plan in the SLWRI 
cumulative effects analysis was whether or not the species recovery plan 
had past, present, or reasonably foreseeable actions being implemented 
on the ground in or near the primary or extended study area. 
Additionally, the SLWRI cumulative effects analysis assesses actions 
which could potentially have negative cumulative impacts, not those that 
may be beneficial. Revisions to the text of the Final EIS were made in 
response to this comment. 

The 1992 DFG Bank Swallow Recovery Plan has actions identified for 
set-back levees (meander belt concept) on page 11, provisions for 
impact avoidance on page 12, and a habitat preserve concept on page 13 
of the document. However, none of the actions identified fit the criteria 
for inclusion in the SLWRI cumulative effects analysis, nor would they 
be negatively impacted cumulatively by implementation of any of the 
project alternatives. Therefore, the 1992 DFG Bank Swallow Recovery 
Plan is not included in the SLWRI cumulative effects analysis. 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.8-78 Final – December 2014 

The 2002 Region 1 USFWS California Red-legged Frog Recovery Plan 
identifies a number of management and prescriptive actions, none of 
which have been specifically identified as occurring in or near the 
primary or extended study area and are not expected to be cumulatively 
affected by the SLWRI project alternatives. Any potential direct impacts 
to the Red-legged frog are addressed in Chapter 13, “Wildlife 
Resources,” and through environmental commitments and mitigation 
plans. Therefore, the 2002 Region 1 USFWS California Red-legged 
Frog Recovery Plan is not included in the SLWRI cumulative effects 
analysis. 

The 2009 NMFS Draft Recovery Plan and the 2014 Final Recovery Plan 
for Sacramento River winter-run Chinook Salmon and Central Valley 
Spring-run Chinook Salmon and The Distinct Population segment of 
Central Valley Steelhead are not included in the SLWRI cumulative 
effects analysis on the same premise as the 1992 DFG Bank Swallow 
Recovery Plan. At this time, actions have not been identified for on-the-
ground implementation in the regions identified in the plan 
encompassing the primary and extended study area. It should be noted 
that the 2009 NMFS Biological Opinion and Sacramento River Habitat 
Restoration and Enhancement and Fish Passage Actions are included in 
the cumulative effects analysis because they fit the criteria for the 
analysis. 

DFW-91: Text amended to remove the Invasive Non-Native Plant 
(Weed) Management Plan for the Mouth of Cottonwood Creek Wildlife 
Area project from the qualitative cumulative effects analysis in Chapter 
3, "Considerations for Describing Affected Environment and 
Environmental Consequences," due to the project no longer being active. 
A formal update of the South Fork Cottonwood Creek Nonnative Plant 
Management and Control Project the project is not available at this time. 
This project has not been added to the cumulative effects analysis for 
lack of updated information. The cumulative effects analysis only 
considers projects which “the impact on the environment which results 
from the incremental impact of the action when added to other past, 
present, and reasonably foreseeable future actions regardless of what 
agency (federal or nonfederal) or person undertakes such other actions” 
(40 CFR 1508.7). 

DFW-92: Information for an update to the project description for the 
cumulative effects analysis is not available at this time. The project 
website has not been updated since 2010.  Project removed from 
cumulative effects analysis. 

Please refer to Master Comment Response GEN-4, “Best Available 
Information.” 
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DFW-93: A formal update of the project is not available at this time. 
The project has been removed from the cumulative effects analysis for 
lack of updated information. 

DFW-94: The Natomas Central Mutual Water Company completed the 
American Basin Fish Screen and Habitat Improvement Project as part of 
CVPIA 3406(b)(21). This project was implied in the cumulative effects 
analysis as an action under CVPIA 3406(b)(21). Text has been amended 
as per this comment to include an explicit description of the American 
Basin Fish Screen and Habitat Improvement Project as follows: 
American Basin Fish Screen and Habitat Improvement Project The 
American Basin Fish Screen and Habitat Improvement Project is a river 
intake facility, including the fish screen, 434 cfs pumping plant, access 
bridges, canal connection,  irrigation canal, connections to existing 
canals, and hibernacula and wetlands plantings on and near the 
Sacramento River completed by the Natomas Central Mutual Water 
Company as part of CVPIA 3406(b)(21). 

DFW-95: The text was revised to reflect the understanding of potential 
geomorphic conditions at the major tributaries under the action 
alternatives. 

DFW-96: The text was revised to reflect the understanding of potential 
geomorphic conditions on the upper Sacramento River within the 
primary study area under the action alternatives. 

DFW-97: The text was revised to reflect the understanding of potential 
geomorphic conditions on the upper Sacramento River within the 
primary study area under the action alternatives. 

DFW-98: This EIS does not evaluate the effects of geomorphic changes 
at major tributaries that may have occurred historically as a result of 
construction of Shasta Dam. The evaluation conducted for this EIS 
considers the action alternatives in comparison to the No Action 
Alternative. Under the No-Action Alternative, Shasta Dam operations 
would not change. Under the Action Alternatives, operational changes 
would be minimal, such that Sacramento River water surface elevations 
would be very similar from conditions under the No-Action Alternative. 
Minimal changes in water surface elevations between the No-Action 
Alternative and the action alternatives would limit gravel removal via 
downcutting at the confluence with the Sacramento River. Because it is 
not anticipated that fluvial geomorphology or downstream tributary 
fluvial geomorphology would be altered significantly, no mitigation 
measures is necessary. However, mitigation measure Geo-9 was 
developed to implement coordination on an annual basis with relevant 
river management and habitat restoration efforts between Keswick Dam 
and Red Bluff, including but not limited to the members of the 
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Sacramento River Temperature Task Group. The purpose of this 
coordination will be to discuss how releases from Shasta and Keswick 
Dams could be managed to best enhance downstream objectives, such as 
ramping rates or temperature targets, that are consistent with the CVP's 
capabilities and primary operating objectives. 

DFW-99: See response to comment DFW-98. 

DFW-100: See response to comment DFW-98. 

DFW-101: See response to comment DFW-98. 

DFW-102: Table has been updated to reflect the status of this species. 

DFW-103: Table 11-1 has been updated to include River lamprey 
(Lampetra ayresi). Little information exists for this species in California, 
and most sources suggest it does not occur in the primary study area but 
does occur in the extended study area and tributaries. 

DFW-104: Text has been revised to include critical habitat. 

DFW-105: The referenced text has been revised to reflect that the 
program name is now “Ecosystem Restoration Program.” 

DFW-106: The text to which this comment refers is the NMFS 1993 BO 
which is cited in the text. No change was made. 

DFW-107: This section describes the Fisheries Technical Teams. The 
Water Operations Technical Team (WOMT) is not among that group. 
Text was not revised. 

DFW-108: See response to DFW-81. 

DFW-109: Chapter 17, “Land Use,” has been revised to include a 
discussion of USFS lands along the upper Sacramento River near the 
Red Bluff Pumping Plant.  The DEIS included a discussion of BLM 
lands within the primary study area; this discussion has been enhanced 
in the Final EIS. 

DFW-110: Text revised to reflect comment. 

DFW-111: Additional details on the plan were not added as it is does 
not add additional information on fisheries resources beneficial for the 
SLWRI. However, the Yolo County citation was added to the document, 
and the reference included in Chapter 30, “References.” Chapter 17, 
“Land Use,” provides information on the general plans (City and 
County) that Reclamation has deemed applicable for consideration in the 
EIS. 
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DFW-112: Comment noted. Revisions were made to Chapter 11, 
“Fisheries and Aquatic Ecosystems.” 

DFW-113: Text revised to reflect comment. 

DFW-114: The Sacramento River Watershed Program is discussed in 
Chapter 12, “Botanical Resources and Wetlands,” Section 12.2.4, 
“Federal, State, and Local Programs and Projects,” and in Chapter 13, 
“Wildlife Resources,” Section 13.2.4, “Federal, State, and Local 
Programs and Projects.” 

DFW-115: There have been previous review and comment opportunities 
on documents related to the SLWRI.  At this time we are responding to 
questions submitted specifically for the public DEIS.  Many 
modifications to the SLWRI have been made pursuant to previous 
reviews of the various documents related to the project formulation 
process and Reclamation is not required as part of the NEPA process to 
review all previous comments on project related documents. 

DFW-116: Text revised to provide clarification. 

DFW-117: Text revised to clarify model limitations. Please refer to 
Master Comment Response DSFISH-1, “SALMOD Model for 
Sacramento River Chinook Salmon,” and Master Comment Response 
DSFISH-2, “Other Fisheries Models and Tools.” 

DFW-118: The starting number of adult spawning Chinook salmon 
(each run) input into SALMOD was based on the AFRP Sacramento 
River doubling goals, per the request of the USFWS and CDFW during 
SLWRI fisheries technical team meetings. These AFRP targets are for 
the river between the confluence with the Feather River and Keswick 
Dam, so the number of adult spawners were adjusted to cover the reach 
between RBPP and Keswick Dam. The numbers in the table presented in 
the DEIS are likely underrepresented of what the true AFRP goal likely 
is for each run in the evaluated reach of river. 

While the spring-run Chinook salmon in that spawn in the Sacramento 
River between Keswick Dam and Red Bluff Pumping Plant may be of 
questionable genetic integrity, they are still considered as spring-run 
Chinook salmon by CDFW and other resource agencies while 
conducting annual spawner estimates (see Grand Tab Table at 
http://www.calfish.org/LinkClick.aspx?fileticket=wXbihOvQ7JU%3d&t
abid=213&mid=524). Also, the Sacramento River within this reach is 
included in the designated critical habitat for spring-run Chinook 
salmon. In a Fisheries Technical Team meeting in Red Bluff on July 5, 
2007, NMFS stated that regardless of the actual number of spring-run 
present in the Sacramento River, the Recovery Plan, critical habitat, and 
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AFRP goals require that Reclamation must include protective measures 
for spring-run Chinook salmon, and therefore need to include spring-run 
Chinook salmon in the analysis. 

DFW-119: There have been previous review and comment opportunities 
on documents related to the SLWRI.  At this time we are responding to 
questions submitted specifically for the public DEIS.  Many 
modifications to the SLWRI have been made pursuant to previous 
reviews of the various documents related to the project formulation 
process and Reclamation is not required as part of the NEPA process to 
review all previous comments on project related documents. 

DFW-120: The significance criteria are listed here per the requirements 
of CEQA. However, whenever specific regulatory such as ESA or other 
legal requirements dictate specific metrics to determine significance, 
they have been described in further detail in Section 11.3.1, “Methods 
and Assumptions,” in Chapter 11, “Fisheries and Aquatic Ecosystems.” 

Please refer to Master Comment Response ESA-1, “Compliance with 
the Endangered Species Act.” 

DFW-121: Implementation of Mitigation Measure Aqua-15 will 
maintain flows in the Feather, American, and Trinity Rivers pursuant to 
existing operational agreements, BOs, and standards that are protective 
of fisheries resources. 

Please refer to Master Comment Response DSFISH-10, “Methodology 
for Evaluating Fisheries Impacts.” 

DFW-122: Please refer to Master Comment Response DSFISH-10, 
“Methodology for Evaluating Fisheries Impacts.” 

DFW-123: Chapter 7, “Water Quality,” and the associated Water 
Quality Technical Report provide a comprehensive discussion of the 
nature and location of historic mining activities and existing features as 
they relate to heavy metals and other water quality constituents.  Under 
the No-Action Alternative, the existing mine drainage issues will 
continue consistent with abatement efforts of land owners and 
managers.  With the exception of an isolated area near the Bully Hill 
mine complex, there are no abandoned or active mines that would be 
subject to inundation or disturbance if the SLWRI project is authorized. 

The discussion of fisheries impacts in Chapter 11, “Fisheries and 
Aquatic Ecosystems,” referenced by the commenter is specific to 
impacts to cold water habitat.  Discussion of water quality impacts on 
beneficial uses (e.g., cold water habitat) is provided in Chapter 7, 
“Water Quality,” specifically Impacts WQ-3 and WQ-6. 
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DFW-124: The EIS was revised to enhance the discussion of Fisheries 
and Aquatic Resources, impacts to fisheries and aquatic resources, and 
mitigation measures for impacted fisheries and aquatic resources.  As 
part of a detailed technical study of the tributaries to Shasta Lake, field 
surveys and sampling efforts of the lower reaches of representative 
tributaries to the lake did not detect any special-status mollusks.  One 
special-status aquatic mollusk does occur in Shasta Lake, while limited 
information is known on this species specific to Shasta Lake, this 
discussion does take a conservative approach and presume impacts. 

DFW-125: Chapter 11, “Fisheries and Aquatic Ecosystems,” Section 
11.3, “Environmental Consequences” describe the Reservoir Fisheries 
Analyses and models used to determine that the expansion of the surface 
area of Shasta Lake could be beneficial. This analysis considered and 
incorporated local knowledge from agency biologist and relevant 
scientific literature. 

DFW-126: Comment noted.  The tributary investigations were 
completed.  This information is included in Chapter 11, “Fisheries and 
Aquatic Ecosystems,” of the Final EIS. The report documenting this 
investigation is cited as Reclamation 2014 in Chapter 11. 

DFW-127: Chapter 7, “Water Quality,” and the associated Water 
Quality Technical; Report provide a comprehensive discussion of water 
quality in the upper Sacramento River; specifically Impacts WQ-7 
through WQ-12.  Of these impacts, only one (WQ-12) was deemed 
significant for action alternatives. Mitigation Measure WQ-12 would be 
implemented to address these impacts. 

Please refer to Master Comment Response WQ-1, “Remediation of 
Abandoned Mines in the Shasta Lake Area.” 

DFW-128: Please see Biological Resources Appendix, Fisheries and 
Aquatic Resources Technical Report for the full analysis for each of the 
Chinook Salmon runs.  This information was used and summarized in 
the DEIS Chapter 11, “Fisheries and Aquatic Ecosystems.” 

Please refer to Master Comment Response DSFISH-10, “Methodology 
for Evaluating Fisheries Impacts.” 

DFW-129: Please refer to Master Comment Response DSFISH-10, 
“Methodology for Evaluating Fisheries Effects.” 

DFW-130: Please refer to Master Comment Response DSFISH-10, 
“Methodology for Evaluating Fisheries Impacts,” And Master Comment 
Response CMS-1, “EIS Mitigation Plan.” 
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DFW-131: Chapter 11, “Fisheries and Aquatic Resources,” of the DEIS 
acknowledges the potential adverse effects of altered flow regimes on 
river sinuosity. Reduced flow can decrease sinuosity, thus potential 
project impacts to sinuosity are reflected in the effects analyses for 
potential changes to flow for each alternative. Analyses for direct and 
indirect effects to flow among alternatives is found throughout Section 
11.3.3, “Direct and Indirect Effects,” of the DEIS. Impact Geo-9: 
Substantial Increase in Channel Erosion and Meander Migration in 
Chapter 4, “Geology, Geomorphology, Minerals, and Soils,” Section 
4.3.3, “Direct and Indirect Effects,” describes the characteristics of peak 
flows, including the duration, magnitude and rate at which flows change 
downstream from Shasta Dam. In Chapter 3 “Considerations for 
Describing Affected Environment and Environmental Consequences,” 
within Table 3-1, there is a subheader entitled “Qualitative Assessment 
of Actions Related to Flood Management” which covers numerous 
programs related to flood management, including the DWR program. 
Therefore, the DWR flood management program was included in the 
cumulative effects analysis. 

DFW-132: Please refer to Master Comment Response ESA-1, 
“Compliance with the Endangered Species Act.” 

DFW-133: Please refer to Master Comment Response DSFISH-10, 
“Methodology for Evaluating Fisheries Impacts.” 

DFW-134: See responses to comments DFW-51, DFW-95, DFW-98, 
and DFW-99. 

DFW-135: Please refer to Master Comment Response ESA-1, 
“Compliance with the Endangered Species Act.” 

DFW-136: Please refer to Master Comment Response ESA-1, 
“Compliance with the Endangered Species Act.” 

DFW-137: Impact Aqua-24 in Chapter 11, “Fisheries and Aquatic 
Resources,” Section 11.3.3, “Direct and Indirect Effects” has been 
revised. 

DFW-138: The EIS, Chapter 7, “Water Quality,” includes a discussion 
of heavy metals and the associated impacts, including a discussion of 
beneficial uses (e.g., cold water fishery).  No known sources of mercury 
are within the immediate vicinity of Shasta Lake, although the EIS does 
disclose the fact that Shasta Lake is an impaired water body due to 
historic mining and smelting activity in the watershed. 

Please refer to Master Comment Response WQ-1, “Remediation of 
Abandoned Mines in the Shasta Lake Area.” 
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DFW-139: Comment noted. The tributary investigations were 
completed.  This information is included in Chapter 11, “Fisheries and 
Aquatic Ecosystems,” of the Final EIS.  The report documenting this 
investigation is cited as Reclamation 2014 in Chapter 11. 

DFW-140: Information concerning environmental commitments for 
CP4 can be found in Chapter 11, “Fisheries and Aquatic Ecosystems,” 
Section 11.3.5, “Mitigation Measures.” Resource and Regulatory 
agencies will determine whether the mitigation commitments will be 
sufficient for regulatory purposes. 

Please refer to Master Comment Response DSFISH-10, “Methodology 
for Evaluating Fisheries Impacts.” 

DFW-141: The additional storage created by the 18.5-foot dam raise 
under alternative CP4 and CP4A would be used to improve the ability to 
meet water temperature objectives and habitat requirements for 
anadromous fish during drought years and increase water supply 
reliability. 

DFW-142: The comment refers to a preliminary draft EIS issued in 
2012, not the June 2013 DEIS. The DEIS did include additional 
information on this topic. The Botanical Resources and Wetlands 
Technical Report and EIS include updated information on Neviusia 
cliftonii.  Surveys were completed to map population sizes and locations 
to accurately quantify the impacts to this species from the dam raise and 
lake inundation.  In Chapter 12, “Botanical Resources and Wetlands,” 
Section 12.3.4, “Direct and Indirect Effects,” Impact Bot-2, “Loss of 
MSCS Covered Species,” and Impact BOT-3, “Loss of USFS Sensitive, 
BLM Sensitive, or CRPR Species” include the analysis of impacts to 
Neviusia cliftonii. Mitigation measures were developed in cooperation 
with the USFWS, USFS, and BLM, and were updated in Section 12.3.5, 
“Mitigation Measures,” of the EIS. 

DFW-143: The comment refers to a preliminary draft EIS issued in 
2012, not the June 2013 DEIS. The DEIS did include additional 
information on this topic. The Botanical Resources and Wetlands 
Technical Report and EIS include updated information on Neviusia 
cliftonii.  Surveys were completed to map population sizes and locations 
to accurately quantify the impacts to this species from the dam raise and 
lake inundation.  In Chapter 12, “Botanical Resources and Wetlands,” 
Section 12.3.4, “Direct and Indirect Effects,” Impact Bot-2, “Loss of 
MSCS Covered Species,” and Impact BOT-3, “Loss of USFS Sensitive, 
BLM Sensitive, or CRPR Species” include the analysis of impacts to 
Neviusia cliftonii. Mitigation measures were developed in cooperation 
with the USFWS, USFS, and BLM, and were updated in Section 12.3.5, 
“Mitigation Measures,” of the EIS. 
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DFW-144: The comment refers to a preliminary draft EIS issued in 
2012, not the June 2013 DEIS. The DEIS did include additional 
information on this topic. The Botanical Resources and Wetlands 
Technical Report and EIS include updated information on Neviusia 
cliftonii.  Surveys were completed to map population sizes and locations 
to accurately quantify the impacts to this species from the dam raise and 
lake inundation.  In Chapter 12, “Botanical Resources and Wetlands,” 
Section 12.3.4, “Direct and Indirect Effects,” Impact Bot-2, “Loss of 
MSCS Covered Species,” and Impact BOT-3, “Loss of USFS Sensitive, 
BLM Sensitive, or CRPR Species” include the analysis of impacts to 
Neviusia cliftonii. Mitigation measures were developed in cooperation 
with the USFWS, USFS, and BLM, and were updated in Section 12.3.5, 
“Mitigation Measures,” of the EIS. 

DFW-145: The comment refers to a preliminary draft EIS issued in 
2012, not the June 2013 DEIS. The DEIS did include additional 
information on this topic. The Botanical Resources and Wetlands 
Technical Report and EIS include updated information on Neviusia 
cliftonii.  Surveys were completed to map population sizes and locations 
to accurately quantify the impacts to this species from the dam raise and 
lake inundation.  In Chapter 12, “Botanical Resources and Wetlands,” 
Section 12.3.4, “Direct and Indirect Effects Impact Bot-2, “Loss of 
MSCS Covered Species,” and Impact BOT-3, “Loss of USFS Sensitive, 
BLM Sensitive, or CRPR Species” include the analysis of impacts to 
Neviusia cliftonii. Mitigation measures were developed in cooperation 
with the USFWS, USFS, and BLM, and were updated in Section 12.3.5, 
“Mitigation Measures,” of the EIS. 

DFW-146: The comment refers to a preliminary draft EIS issued in 
2012, not the June 2013 DEIS. The DEIS did include additional 
information on this topic. The Botanical Resources and Wetlands 
Technical Report and EIS include updated information on Neviusia 
cliftonii.  Surveys were completed to map population sizes and locations 
to accurately quantify the impacts to this species from the dam raise and 
lake inundation.  In Chapter 12, “Botanical Resources and Wetlands,” 
Section 12.3.4, “Direct and Indirect Effects Impact Bot-2, “Loss of 
MSCS Covered Species,” and Impact BOT-3, “Loss of USFS Sensitive, 
BLM Sensitive, or CRPR Species” include the analysis of impacts to 
Neviusia cliftonii. Mitigation measures were developed in cooperation 
with the USFWS, USFS, and BLM, and were updated in Section 12.3.5, 
“Mitigation Measures,” of the EIS. 

DFW-147: The comment refers to a preliminary draft EIS issued in 
2012, not the June 2013 DEIS. The DEIS did include additional 
information on this topic. The Botanical Resources and Wetlands 
Technical Report and EIS include updated information on Neviusia 
cliftonii.  Surveys were completed to map population sizes and locations 
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to accurately quantify the impacts to this species from the dam raise and 
lake inundation.  In Chapter 12, “Botanical Resources and Wetlands,” 
Section 12.3.4, “Direct and Indirect Effects,” Impact Bot-2, “Loss of 
MSCS Covered Species,” and Impact BOT-3, “Loss of USFS Sensitive, 
BLM Sensitive, or CRPR Species” include the analysis of impacts to 
Neviusia cliftonii. Mitigation measures were developed in cooperation 
with the USFWS, USFS, and BLM, and were updated in Section 12.3.5, 
“Mitigation Measures,” of the EIS. 

DFW-148: The comment refers to a preliminary draft EIS issued in 
2012, not the June 2013 DEIS. The DEIS did include additional 
information on this topic. The Botanical Resources and Wetlands 
Technical Report and EIS include updated information on Neviusia 
cliftonii.  Surveys were completed to map population sizes and locations 
to accurately quantify the impacts to this species from the dam raise and 
lake inundation.  In Chapter 12, “Botanical Resources and Wetlands,” 
Section 12.3.4, “Direct and Indirect Effects,” Impact Bot-2, “Loss of 
MSCS Covered Species,” and Impact BOT-3, “Loss of USFS Sensitive, 
BLM Sensitive, or CRPR Species” include the analysis of impacts to 
Neviusia cliftonii. Mitigation measures were developed in cooperation 
with the USFWS, USFS, and BLM, and were updated in Section 12.3.5, 
“Mitigation Measures,” of the EIS. 

DFW-149: The comment refers to a preliminary draft EIS issued in 
2012, not the June 2013 DEIS. The DEIS did include additional 
information on this topic. The Botanical Resources and Wetlands 
Technical Report and EIS include updated information on Neviusia 
cliftonii.  Surveys were completed to map population sizes and locations 
to accurately quantify the impacts to this species from the dam raise and 
lake inundation.  In Chapter 12, “Botanical Resources and Wetlands,” 
Section 12.3.4, “Direct and Indirect Effects,” Impact Bot-2, “Loss of 
MSCS Covered Species,” and Impact BOT-3, “Loss of USFS Sensitive, 
BLM Sensitive, or CRPR Species” include the analysis of impacts to 
Neviusia cliftonii. Mitigation measures were developed in cooperation 
with the USFWS, USFS, and BLM, and were updated in Section 12.3.5, 
“Mitigation Measures,” of the EIS. 

DFW-150: The comment refers to a preliminary draft EIS issued in 
2012, not the June 2013 DEIS. The DEIS did include additional 
information on this topic. The Botanical Resources and Wetlands 
Technical Report and EIS include updated information on Neviusia 
cliftonii.  Surveys were completed to map population sizes and locations 
to accurately quantify the impacts to this species from the dam raise and 
lake inundation.  In Chapter 12, “Botanical Resources and Wetlands,” 
Section 12.3.4, “Direct and Indirect Effects,” Impact Bot-2, “Loss of 
MSCS Covered Species,” and Impact BOT-3, “Loss of USFS Sensitive, 
BLM Sensitive, or CRPR Species” include the analysis of impacts to 
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Neviusia cliftonii. Mitigation measures were developed in cooperation 
with the USFWS, USFS, and BLM, and were updated in Section 12.3.5, 
“Mitigation Measures,” of the EIS. 

DFW-151: The comment refers to a preliminary draft EIS issued in 
2012, not the June 2013 DEIS.  The DEIS did include additional 
information on this topic. The Botanical Resources and Wetlands 
Technical Report and EIS include updated information on Shasta snow-
wreath and Neviusia cliftonii.  Surveys were completed to map 
population sizes and locations to accurately quantify the impacts to 
MSCS plant species from the dam raise and lake inundation. In Chapter 
12, “Water Quality,” of the EIS, Section 12.3.4, “Direct and Indirect 
Effects,” Impact Bot-2, “Loss of MSCS Covered Species,” and Impact 
BOT-3, “Loss of USFS Sensitive, BLM Sensitive, or CRPR Species” 
include the analysis of impacts to Shasta snow-wreath.  Mitigation 
measures were developed in cooperation with the USFWS, USFS, and 
BLM, and were updated in the mitigation measures Section 12.3.5 of the 
EIS. 

DFW-152: The comment refers to a preliminary draft EIS issued in 
2012, not the June 2013 DEIS.  The DEIS did include additional 
information on this topic. The Botanical Resources and Wetlands 
Technical Report and EIS include updated information on Shasta snow-
wreath and Neviusia cliftonii.  Surveys were completed to map 
population sizes and locations to accurately quantify the impacts to 
MSCS plant species from the dam raise and lake inundation.  In Chapter 
12, “Water Quality,” of the EIS, Section 12.3.4, “Direct and Indirect 
Effects,” Impact Bot-2, “Loss of MSCS Covered Species,” and Impact 
BOT-3, “Loss of USFS Sensitive, BLM Sensitive, or CRPR Species” 
include the analysis of impacts to Shasta snow-wreath.  Mitigation 
measures were developed in cooperation with the USFWS, USFS, and 
BLM, and were updated in the mitigation measures Section 12.3.5 of the 
EIS. 

DFW-153: The comment refers to a preliminary draft EIS issued in 
2012, not the June 2013 DEIS.  The DEIS did include additional 
information on this topic. The Botanical Resources and Wetlands 
Technical Report and EIS include updated information on Shasta snow-
wreath and Neviusia cliftonii.  Surveys were completed to map 
population sizes and locations to accurately quantify the impacts to 
MSCS plant species from the dam raise and lake inundation. In Chapter 
12, “Water Quality,” of the EIS, Section 12.3.4, “Direct and Indirect 
Effects,” Impact Bot-2, “Loss of MSCS Covered Species,” and Impact 
BOT-3, “Loss of USFS Sensitive, BLM Sensitive, or CRPR Species” 
include the analysis of impacts to Shasta snow-wreath.  Mitigation 
measures were developed in cooperation with the USFWS, USFS, and 
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BLM, and were updated in the mitigation measures Section 12.3.5 of the 
EIS. 

DFW-154: The comment refers to a preliminary draft EIS issued in 
2012, not the June 2013 DEIS. The DEIS did include additional 
information on this topic. The Botanical Resources and Wetlands 
Technical Report and EIS include updated information on Neviusia 
cliftonii.  Surveys were completed to map population sizes and locations 
to accurately quantify the impacts to this species from the dam raise and 
lake inundation.  In Chapter 12, “Botanical Resources and Wetlands,” 
Section 12.3.4, “Direct and Indirect Effects,” Impact Bot-2, “Loss of 
MSCS Covered Species,” and Impact BOT-3, “Loss of USFS Sensitive, 
BLM Sensitive, or CRPR Species” include the analysis of impacts to 
Neviusia cliftonii. Mitigation measures were developed in cooperation 
with the USFWS, USFS, and BLM, and were updated in Section 12.3.5, 
“Mitigation Measures,” of the EIS. There are private lands outside the 
study area that contain Neviusia cliftonii populations that were 
discovered following the release of the DEIS. 

DFW-155: The comment refers to a preliminary draft EIS issued in 
2012, not the June 2013 DEIS. The DEIS did include additional 
information on this topic. The Botanical Resources and Wetlands 
Technical Report and EIS include updated information on Shasta snow-
wreath.  Surveys were completed to map population sizes and locations 
to accurately quantify the impacts to Shasta snow-wreath populations 
from the dam raise and lake inundation In Chapter 12, “Botanical 
Resources and Wetlands,” Section 12.3.4, “Direct and Indirect Effects,” 
Impact Bot-2, “Loss of MSCS Covered Species,” and Impact BOT-3, 
“Loss of USFS Sensitive, BLM Sensitive, or CRPR Species” include the 
analysis of impacts to Neviusia cliftonii.  Mitigation measures were 
developed in cooperation with the USFWS, USFS, and BLM, and were 
updated in Section 12.3.5, “Mitigation Measures,” of the EIS. 

DFW-156: In addition to enhanced impact analyses and mitigation 
measures within Chapter 12, “Botanical Resources and Wetlands,” 
Section 12.3.6, “Cumulative Effects,” was revised. 

DFW-157: The comment refers to a preliminary draft EIS issued in 
2012, not the June 2013 DEIS. The DEIS did include additional 
information on this topic. In addition to enhanced impact analyses and 
mitigation measures within Chapter 12, “Botanical Resources and 
Wetlands,” Section 12.3.6, “Cumulative Effects,” was revised. 

DFW-158: The comment refers to a preliminary draft EIS issued in 
2012, not the June 2013 DEIS. The DEIS did include additional 
information on this topic. Chapter 12, “Botanical Resources and 
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Wetlands,” of the EIS includes updated impacts discussions, revised 
impact analyses, and enhanced mitigation measures. 

DFW-159: For species that are relatively widespread (i.e., foothill 
yellow-legged frog and pacific fisher), a habitat-based impact analysis 
was used.  However, for endemics or species with a more narrow range 
(i.e., purple martin nesting habitat) the impact analysis was more 
detailed and not based on habitat alone. 

DFW-160: As stated in Section 2.2 of the ASIP Guidebook, the ASIP 
should “[i]dentify species and habitats that are present or may be present 
in the Action Area including: (1) MSCS species covered under 
CALFED Programmatic BOs and NCCP Determination.  To develop the 
species list, it is recommended that the Implementing Entities: (a) 
Include species lists from the Fishery Agencies as described under 
Section 1.3 for the Action Area; (b) Conduct a search of DFG’s Natural 
Diversity Database to identify known occurrences of special-status 
species within the Action Area:  
http://www.dfg.ca.gov/whdab/html/cnddb.html; (c) Conduct a search of 
the California Native Plant Society’s Inventory of Rare and Endangered 
Plants; and (d) Submit a request in writing to DFG for information about 
any recent observations of special-status species within or near the 
geographic scope of the project that are not included in the special-status 
species occurrence databases available to the public...” Reclamation 
evaluated all species evaluated under the MSCS (as identified in MSCS 
Table 2-2) and augmented this list with information obtained from 
USFWS, CNPS, and CDNNB. Reclamation will submit a written 
request to CDFW. 

DFW-161: See response to comment DFW-160. 

DFW-162: Within Chapter 13, “Wildlife Resources,” of the Final EIS, 
Section 13.1, “Affected Environment,” and Section 13.3.4, “Direct and 
Indirect Effects,” were revised. 

DFW-163: The EIS and Wildlife Resources Technical Report 
Attachment 2, “Species Accounts for Special-Status Wildlife in the 
Shasta Lake and Vicinity Portion of the Primary Study Area” was 
updated to include the correct number of Shasta salamander sites.  The 
Wildlife Resources Technical Report – Attachment 9, “Shasta 
Salamander Survey Report,” contains information on Shasta salamander 
survey results.  In Chapter 13, “Wildlife Resources,” of the EIS, Section 
13.3.4, “Direct and Indirect Effects,” Impact Wild-1, “Take and Loss of 
Habitat for the Shasta salamander” includes the analysis of impacts to 
Shasta salamander. The EIS was revised to enhance Section 13.3.5, 
“Mitigation Measures,” for the Shasta salamander. 
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DFW-164: The EIS and Wildlife Resources Technical Report 
Attachment 2, “Species Accounts for Special-Status Wildlife in the 
Shasta Lake and Vicinity Portion of the Primary Study Area” was 
updated to include the correct number of Shasta salamander sites.  The 
Wildlife Resources Technical Report – Attachment 9, “Shasta 
Salamander Survey Report,” contains information on Shasta salamander 
survey results.  In Chapter 13, “Wildlife Resources,” of the EIS, Section 
13.3.4, “Direct and Indirect Effects,” Impact Wild-1, “Take and Loss of 
Habitat for the Shasta salamander” includes the analysis of impacts to 
Shasta salamander. The EIS was revised to enhance Section 13.3.5, 
“Mitigation Measures,” for the Shasta salamander. 

DFW-165: The EIS and Wildlife Resources Technical Report 
Attachment 2, “Species Accounts for Special-Status Wildlife in the 
Shasta Lake and Vicinity Portion of the Primary Study Area” was 
updated to include the correct number of Shasta salamander sites.  The 
Wildlife Resources Technical Report – Attachment 9, “Shasta 
Salamander Survey Report,” contains information on Shasta salamander 
survey results.  In Chapter 13, “Wildlife Resources,” of the EIS, Section 
13.3.4, “Direct and Indirect Effects,” Impact Wild-1, “Take and Loss of 
Habitat for the Shasta salamander” includes the analysis of impacts to 
Shasta salamander. The EIS was revised to enhance Section 13.3.5, 
“Mitigation Measures,” for the Shasta salamander. 

DFW-166: The EIS and Wildlife Resources Technical Report 
Attachment 2, “Species Accounts for Special-Status Wildlife in the 
Shasta Lake and Vicinity Portion of the Primary Study Area” includes 
enhanced discussions on foothill yellow-legged frog and tailed frog 
habitat.  Northwestern pond turtle habitat is also discussed in 
Attachment 2. In Chapter 13, “Wildlife Resources,” of the EIS, Section 
13.3.4, “Direct and Indirect Effects,” Impact Wild-2, “Impact on the 
Foothill Yellow-Legged Frog and Tailed Frog and Their Habitat” 
includes the analysis of impacts to foothill yellow-legged frog and tailed 
frog. Impact Wild-3: Impact on the Northwestern Pond Turtle and Its 
Habitat includes the analysis of impacts to northwestern pond turtle. 

DFW-167: The EIS and Wildlife Resources Technical Report 
Attachment 2, “Species Accounts for Special-Status Wildlife in the 
Shasta Lake and Vicinity Portion of the Primary Study Area” includes 
discussion on peregrine falcon and its habitat.  In Chapter 13, “Wildlife 
Resources,” of the EIS, Section 13.3.4, “Direct and Indirect Effects,” 
Impact Wild-4, “Impact on American Peregrine Falcon” includes the 
analysis of impacts to peregrine falcon. The EIS was revised to enhance 
Section 13.3.5, “Mitigation Measures,” for peregrine falcon. 

DFW-168: The EIS and Wildlife Resources Technical Report 
Attachment 2, “Species Accounts for Special-Status Wildlife in the 
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Shasta Lake and Vicinity Portion of the Primary Study Area” includes 
discussion on bald eagle and its habitat. In Chapter 13, “Wildlife 
Resources,” of the EIS, Section 13.3.4, “Direct and Indirect Effects,” 
Impact Wild-5, “Take and Loss of Habitat for the Bald Eagle” includes 
the analysis of impacts to bald eagle and its habitat. The EIS was revised 
to enhance Section 13.3.5, “Mitigation Measures,” for bald eagle.  In 
addition, a Bald and Golden Eagle Management Plan will be developed 
if warranted. 

DFW-169: The Wildlife Resources Technical Report – Attachment 9, 
“Shasta Salamander Survey Report” contains information on Shasta 
salamander surveys including the level of survey effort, methods, and 
results.  In Chapter 13, “Wildlife Resources,” of the EIS, Section 13.3.4, 
“Direct and Indirect Effects,” Impact Wild-1, “Take and Loss of Habitat 
for the Shasta salamander,” includes the analysis of impacts to Shasta 
salamander. The Wildlife Resources Technical Report - Attachment 2, 
“Species Accounts for Special-Status Wildlife in the Shasta Lake and 
Vicinity Portion of the Primary Study Area,” was revised to enhance the 
discussion of Shasta salamander.  In addition, the EIS was revised to 
enhance the impact analysis and mitigation measures in Section 13.3.5 
for Shasta salamander. 

DFW-170: The Wildlife Resources Technical Report – Attachment 9, 
“Shasta Salamander Survey Report” contains information on Shasta 
salamander surveys including the level of survey effort, methods, and 
results.  In Chapter 13, “Wildlife Resources,” of the EIS, Section 13.3.4, 
“Direct and Indirect Effects,” Impact Wild-1, “Take and Loss of Habitat 
for the Shasta salamander,” includes the analysis of impacts to Shasta 
salamander. The Wildlife Resources Technical Report - Attachment 2, 
“Species Accounts for Special-Status Wildlife in the Shasta Lake and 
Vicinity Portion of the Primary Study Area,” was revised to enhance the 
discussion of Shasta salamander.  In addition, the EIS was revised to 
enhance the impact analysis and mitigation measures in Section 13.3.5 
for Shasta salamander. 

DFW-171: The Wildlife Resources Technical Report Attachment 2, 
“Species Accounts for Special-Status Wildlife in the Shasta Lake and 
Vicinity Portion of the Primary Study Area,” includes discussion on bald 
eagle and its habitat.  In Chapter 13, “Wildlife Resources,” of the EIS, 
Section 13.3.4, “Direct and Indirect Effects,” Impact Wild-5, “Take and 
Loss of Habitat for the Bald Eagle” includes the analysis of impacts to 
bald eagle and its habitat. The EIS was revised to enhance the impact 
analysis and mitigation measures in Section 13.3.5 for bald eagle.  In 
addition, a Bald and Golden Eagle Management Plan will be developed 
if warranted with input from CDFW and USFWS. 
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DFW-172: The Wildlife Resources Technical Report - Attachment 10, 
“Terrestrial Mollusk Survey Report,” contains information on terrestrial 
mollusk surveys including the level of effort, methods, and results.  In 
Chapter 13, “Wildlife Resources,” of the EIS, Section 13.3.4, “Direct 
and Indirect Effects,” Impact Wild-12, “Impacts on Special-Status 
Mollusks (Shasta Sideband, Wintu Sideband, Shasta Chaparral, and 
Shasta Hesperian) and Their Habitat” includes the analysis of impacts to 
special-status terrestrial mollusks.  In addition, the EIS was revised to 
enhance the impact analysis and mitigation measures in Section 13.3.5 
for special-status terrestrial mollusks. 

DFW-173: General Wildlife Habitat is based on the California Wildlife 
Habitat Relationship system including those habitats not linked to a 
specific species.  This is defined in Section 13.1, “Affected 
Environment,” in Chapter 13, “Wildlife Resources,” of the EIS.  The 
HEP analysis was used in the USFWS CAR to characterize existing 
conditions and was considered in the impacts analysis and mitigation 
development. 

DFW-174: Chapter 12, “Botany,” indicates that “acreage values are 
approximate.”  As noted in Impact Wild-17 (CP1), “the total amount of 
riparian vegetation would not decline substantially, [but] the portion in 
early successional stages would be reduced.” Thus, the overall amount 
of riparian habitat (measured in acres) is less affected than the 
composition of this this habitat (e.g., early successional versus late 
successional). Therefore, the impact is adequately analyzed in terms of 
how the composition change (not an acreage change) affect various 
species. 

DFW-175: Please refer to Master Comment Response EI-2, “Potential 
Impacts to Bank Swallow and Bank Swallow Habitat,” and Master 
Comment Response DSFISH-2, “Other Fisheries Models and Tools.” 

DFW-176: Please refer to Master Comment Response EI-2, “Potential 
Impacts to Bank Swallow and Bank Swallow Habitat.” 

DFW-177: Please refer to Master Comment Response EI-2, “Potential 
Impacts to Bank Swallow and Bank Swallow Habitat.” 

DFW-178: The Wildlife Resources Technical Report – Attachment 9, 
“Shasta Salamander Survey Report,” contains information on Shasta 
salamander surveys including the level of survey effort, methods, and 
results.  The Wildlife Resources Technical Report Attachment 2, 
“Species Accounts for Special-Status Wildlife in the Shasta Lake and 
Vicinity Portion of the Primary Study Area,” was revised to enhance the 
discussion of Shasta salamander.  In Chapter 13, “Wildlife Resources,” 
of the EIS, Section 13.3.4, “Direct and Indirect Effects Section,” Impact 
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Wild-1, “Take and Loss of Habitat for the Shasta salamander,” includes 
the analysis of impacts to Shasta salamander. In addition, the EIS was 
revised to enhance the impact analysis and mitigation measures Section 
13.3.5 for Shasta salamander. 

DFW-179: The Wildlife Resources Technical Report – Attachment 9, 
“Shasta Salamander Survey Report,” contains information on Shasta 
salamander surveys including the level of survey effort, methods, and 
results.  The Wildlife Resources Technical Report Attachment 2, 
“Species Accounts for Special-Status Wildlife in the Shasta Lake and 
Vicinity Portion of the Primary Study Area,” was revised to enhance the 
discussion of Shasta salamander.  In Chapter 13, “Wildlife Resources,” 
of the EIS, Section 13.3.4, “Direct and Indirect Effects Section,” Impact 
Wild-1, “Take and Loss of Habitat for the Shasta salamander,” includes 
the analysis of impacts to Shasta salamander. In addition, the EIS was 
revised to enhance the impact analysis and mitigation measures Section 
13.3.5 for Shasta salamander. 

DFW-180: The Wildlife Resources Technical Report – Attachment 9, 
“Shasta Salamander Survey Report” contains information on Shasta 
salamander surveys including the level of survey effort, methods, and 
results.  In Chapter 13, “Wildlife Resources,” of the EIS, Section 13.3.4, 
“Direct and Indirect Effects,” Impact Wild-1, “Take and Loss of Habitat 
for the Shasta salamander,” includes the analysis of impacts to Shasta 
salamander. The Wildlife Resources Technical Report - Attachment 2, 
“Species Accounts for Special-Status Wildlife in the Shasta Lake and 
Vicinity Portion of the Primary Study Area,” was revised to enhance the 
discussion of Shasta salamander.  In addition, the EIS was revised to 
enhance the impact analysis and mitigation measures in Section 13.3.5 
for Shasta salamander. 

DFW-181: The Wildlife Resources Technical Report – Attachment 9, 
“Shasta Salamander Survey Report” contains information on Shasta 
salamander surveys including the level of survey effort, methods, and 
results.  In Chapter 13, “Wildlife Resources,” of the EIS, Section 13.3.4, 
“Direct and Indirect Effects,” Impact Wild-1, “Take and Loss of Habitat 
for the Shasta salamander,” includes the analysis of impacts to Shasta 
salamander. The Wildlife Resources Technical Report - Attachment 2, 
“Species Accounts for Special-Status Wildlife in the Shasta Lake and 
Vicinity Portion of the Primary Study Area,” was revised to enhance the 
discussion of Shasta salamander.  In addition, the EIS was revised to 
enhance the impact analysis and mitigation measures in Section 13.3.5 
for Shasta salamander. 

DFW-182: The Wildlife Resources Technical Report Attachment 2, 
“Species Accounts for Special-Status Wildlife in the Shasta Lake and 
Vicinity Portion of the Primary Study Area,” was revised to enhance the 
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discussion of willow flycatcher, Vaux’s swift, yellow warbler, and 
yellow-breasted chat.  Impact Wild-8: Impacts on the Willow 
Flycatcher, Vaux’s Swift, Yellow Warbler, and Yellow-Breasted Chat 
and Their Foraging and Nesting Habitat includes the analysis of impacts 
to these species.  In addition, the EIS was revised to enhance Section 
13.3.4, “Impact Analysis,” and Section 13.3.5, “Mitigation Measures,” 
for these species. 

DFW-183: The EIS contains additional information from technical 
studies completed after the DEIS was circulated; specifically, a detailed 
discussion of barriers to aquatic organisms (upstream and downstream) 
has been included. The EIS includes an environmental commitment to 
monitor a potential barrier in the transition reach of Squaw Creek and 
develop a management plan to address this site if a barrier is 
documented post-authorization. 

The EIS also acknowledges that the creation of transition reaches is a 
permanent, albeit periodic process. 

DFW-184: Chapter 25, “Wild and Scenic River Considerations for 
McCloud River,” of the EIS has been revised to acknowledge the 
permanent but periodic fluctuations of water levels (Impact WASR-3). 

DFW-185: NEPA requires that the lead agency--in this case, 
Reclamation--determine and disclose the impacts of an action. While the 
McCloud River is protected under state statute, is not clear what section 
of the Public Resources Code supports the commenters claim that 
Reclamation should request an effects determination from the California 
Natural Resources Agency. 

Comments received on the DEIS related to Impacts WASR- 3 and 
WASR-4  resulted in developing mitigation measures intended to 
evaluate opportunities available to Reclamation that could potentially 
mitigate, these impacts to some degree if the SLWRI is authorized. 

Please refer to Master Comment Response WASR-6, “Protections of the 
Lower McCloud River as Identified in the California Public Resources 
Code, Section 5093.542.” 

DFW-186: Chapter 25, “Wild and Scenic River Considerations for 
McCloud River,” discusses both the temporary and permanent impacts 
on the McCloud River.  It discloses that, without mitigation, the impact 
is significant and unavoidable. 

DFW-187: During the preparation of the cumulative impact assessment 
of the SLWRI DEIS, Reclamation carefully considered how to treat 
various potential future actions and programs consistent with CEQ 
NEPA Regulations 40 CFR Section 1508.7. Projects which are included 
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in the SLWRI cumulative effects analysis quantitatively are those that 
are reasonably foreseeable projects defined as including those with 
current authorization, secured funding for design and construction, and 
environmental permitting and compliance activities that are substantially 
complete (Chapter 2, “Alternatives,” Section 2, “No Action”). The 
actions of the 2009 NMFS Biological Opinion which qualify for 
inclusion in the SLWRI cumulative effects analysis, the Sacramento 
River Habitat Restoration and Enhancement and Fish Passage Actions, 
are described and included in Section 3.2.9, “Cumulative Effects,” of 
Chapter 3, “Considerations for Describing Affected Environment and 
Environmental Consequences.” The 2009 Biological Opinion, and any 
actions associated with the 2009 Biological Opinion which do not 
qualify are not included in the cumulative effects analysis, although 
elements of both are included in the modeling for impacts analysis 
within the SLWRI DEIS. At present, the USFS does not have any post-
Bagley Fire formal plans for salvage logging or soils remediation which 
qualify for inclusion the cumulative effects analysis; however 
considerations for post-fire recovery were prescribed by the USFS in the 
Comprehensive Mitigation Strategy (CMS), included in the SLWRI 
Final EIS. 

DFW-188: NEPA requires that the lead agency--in this case, 
Reclamation--determine and disclose the impacts of an action. While the 
McCloud River is protected under state statute, is not clear what section 
of the Public Resources Code supports the commenters claim that 
Reclamation should request an effects determination from the California 
Natural Resources Agency. 

Please refer to Master Comment Response WASR-6, “Protections of the 
Lower McCloud River as Identified in the California Public Resources 
Code, Section 5093.542.” 

DFW-189: Please refer to Master Comment Response ALTS-1, 
“Alternative Selection.” 

DFW-190: The analysis for the DEIS is complete.  Consistent with 
NEPA, environmentally preferable alternative will be identified in the 
ROD. It is unclear why public release of the public draft would be 
questionable.  The release of the DEIS is consistent with the NEPA 
regulations (40 CFR Section 1502.19) for release and notification of a 
draft statement. 

Please refer to Master Comment Response EI-1, “Intent of NEPA 
Process to Provide Fair and Full Discussion of Significant 
Environmental Impacts”; Master Comment Response NEPA-1, 
“Sufficiency of the EIS”; Master Comment Response CEQA-1, “CEQA 
Compliance”; Master Comment Response ALTS-1, “Alternative 
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Selection”; Master Comment Response CMS-1, “EIS Mitigation Plan”; 
and Master Comment Response GEN-8 “Public Outreach and 
Involvement.” 

DFW-191: The Fish and Wildlife Coordination Act (Public Law 85-
624) does not require the identification of the environmentally 
preferable alterative. The act states "for the purpose of determining the 
possible damage to wildlife resources and for the purpose of determining 
means and measures that should be adopted to prevent the loss of 
damage to such wildlife resources, as well as to provide concurrently for 
the development and improvement of such resources, shall be made an 
integral part of any report prepared or submitted by any agency of the 
Federal Government..." The Draft Fish and Wildlife Coordination Act 
Report, prepared by the USFWS, was included in the DEIS. Per the act, 
Reclamation gave "full consideration to the report..." 

Please refer to Master Comment Response CEQA-1, “CEQA 
Compliance,” and Master Comment Response DSFISH-5, “Fish and 
Wildlife Coordination Act Report.” 

DFW-192: As stated in the Engineering Summary Appendix, the Pit 7 
Afterbay Dam may require the placement of rock dowels and rip rap for 
slope stability to meet the necessary safety standards.  Ancillary 
facilities will need to be addressed near the Pit 7 Afterbay Dam 
including relocating the gaging station and cableway that would be 
inundated by the new high water line, extending the boat barriers, 
relocating security fences and signs, rehabbing the existing boat ramp, 
and relocating the warning siren. 

After Congressional authorization of an action alternative further 
planning and design refinements will be required. During that time the 
appropriate stakeholders will be included where necessary. 

DFW-193: This general comment in the introduction of the Fisheries 
and Aquatic Resources Technical Report was intended to provide 
background information.  It is not a statement specific to the SLWRI 
Project.  The impact discussion in Impact Aqua-1, “Effects on 
Nearshore, Warm-Water Habitat in Shasta Lake from Project 
Operations,” provided a detailed discussion of these issues in Chapter 
11, “Fisheries and Aquatic Ecosystems,” of the EIS. This chapter and 
related technical report have been updated to respond to wide array of 
comments and to incorporate new information and analysis. 

DFW-194: The editorial recommendations submitted by the comment 
author have been incorporated into the Fisheries and Aquatic 
Ecosystems Technical Report, Section 1.1.1, “Aquatic Habitat.” 
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DFW-195: Text has been revised to reflect comment. 

DFW-196: The editorial recommendations submitted by the comment 
author have been incorporated into the Fisheries and Aquatic 
Ecosystems Technical Report, Section 1.1.1, “Aquatic Habitat.” 

DFW-197: As the SLWRI has progressed, descriptions of affected 
environment, as well as other sections in the EIS (e.g., regulatory 
settings, cumulative effects) and related evaluations have been updated 
as appropriate to reflect changes in SLWRI baseline assumptions.  These 
changes include, among others, changes in regulatory conditions and 
CVP and SWP facilities and operations and updates to related 
projects/programs.  This documentation has also been updated, as 
appropriate for the SLWRI, for the Final EIS.  The commenter has not 
provided any specifics on resource topics that are considered as not 
reflecting existing conditions. 

DFW-198: The Draft Fisheries and Aquatic Ecosystems Technical 
Report do not contain impact analyses.  Section 11.3, “Environmental 
Consequences and Mitigation Measures,” in Chapter 11, “Fisheries and 
Aquatic Ecosystems,” describes the Reservoir Fisheries Analyses and 
models used to determine that the expansion of the surface area of 
Shasta Lake could be beneficial. The EIS has been updated in response 
to comments, new information ad revisions to mitigation measures. 

DFW-199: The Fisheries and Aquatic Ecosystems Technical Report 
does not include an analysis of impacts; impacts analysis and mitigation 
measures were presented in the DEIS.  For the impact analysis regarding 
lower gradient, fish bearing reaches of the tributaries to Shasta Lake see 
Impact Geo-2 in Chapter 4, “Geology,” Chapter 11, “Fisheries and 
Aquatic Ecosystems,” Impact Aqua-1, “Effects on Nearshore, Warm-
Water Habitat in Shasta Lake from Project Operations”; Impact Aqua-6, 
“Creation or Removal of Barriers to Fish Between Tributaries and 
Shasta Lake”; and Impact Aqua-7, “Effects on Spawning and Rearing 
Habitat of Adfluvial Salmonids in Low-Gradient Tributaries to Shasta 
Lake.” The EIS has been updated in response to comments, new 
information and revisions to mitigation measures. 

DFW-200: Comment noted.  The Technical Report does not include 
impact analyses; they are in Chapter 11, “Fisheries and Aquatic 
Ecosystems.” 

DFW-201: Comment noted. The EIS Chapter 11, “Fisheries and 
Aquatic Ecosystems,” has been revised to acknowledge that the effects 
of sport fishing are minimal. 

DFW-202: Text has been revised to reflect comment. 
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DFW-203: Text has been revised to reflect comment. 

DFW-204: While the spring-run Chinook salmon in that spawn in the 
Sacramento River between Keswick Dam and Red Bluff Pumping Plant 
may be of questionable genetic integrity, they are still considered as 
spring-run Chinook salmon by DFW and other resource agencies while 
conducting annual spawner estimates (see Grand Tab Table at 
http://www.calfish.org/LinkClick.aspx?fileticket=wXbihOvQ7JU%3d&t
abid=213&mid=524). Also, the Sacramento River within this reach is 
included in the designated critical habitat for spring-run Chinook 
salmon. In a Fisheries Technical Team meeting in Red Bluff on July 5, 
2007, NMFS stated that regardless of the actual number of spring-run 
present in the Sacramento River, the Recovery Plan, critical habitat, and 
AFRP goals require that Reclamation must include protective measures 
for spring-run Chinook salmon, and therefore need to include spring-run 
Chinook salmon in the analysis. 

DFW-205: Both Butte and Clear creeks were identified as supporting 
spring-run Chinook salmon, and as being included as critical habitat 3 
paragraphs above the text in the DEIS to which the commenter refers. 

DFW-206: Both the DEIS and the Final EIS are based upon best 
available information existing at the time of the preparation of these 
documents. Information will be updated during subsequent phases of the 
project, should an alternative be authorized by Congress. Text has not 
been revised. 

DFW-207: Discussion of the New Zealand mud snail and Quagga 
mussel was updated in the Fisheries and Aquatic Ecosystems Technical 
Report and included in the EIS Chapter 11, “Fisheries and Aquatic 
Ecosystems.” 

DFW-208: There have been previous review and comment opportunities 
on documents related to the SLWRI.  At this time we are responding to 
questions submitted specifically for the public DEIS.  Many 
modifications to the SLWRI have been made pursuant to previous 
reviews of the various documents related to the project formulation 
process and Reclamation is not required as part of the NEPA process to 
review all previous comments on project related documents. 

Additionally, while the spring-run Chinook salmon in that spawn in the 
Sacramento River between Keswick Dam and Red Bluff Pumping Plant 
may be of questionable genetic integrity, they are still considered as 
spring-run Chinook salmon by DFW and other resource agencies while 
conducting annual spawner estimates (see Grand Tab Table at 
http://www.calfish.org/LinkClick.aspx?fileticket=wXbihOvQ7JU%3d&t
abid=213&mid=524). Also, the Sacramento River within this reach is 
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included in the designated critical habitat for spring-run Chinook 
salmon. In a Fisheries Technical Team meeting in Red Bluff on July 5, 
2007, NMFS stated that regardless of the actual number of spring-run 
present in the Sacramento River, the Recovery Plan, critical habitat, and 
AFRP goals require that Reclamation must include protective measures 
for spring-run Chinook salmon, and therefore need to include spring-run 
Chinook salmon in the analysis. 

Please refer to Master Comment Response DSFISH-1, “SALMOD 
Model for Sacramento River Chinook Salmon.” 

DFW-209: Reclamation concurs that SALMOD is only used to support 
technical analyses of anadromous fish populations in the SLWRI 
planning process.  SALMOD is not appropriate for addressing other 
environmental concerns, such as quagga mussels. Additionally, redd 
dewatering is one of the mortality factors calculated and quantified in 
SALMOD as Incubation Mortality. SALMOD can, however, be useful 
in providing information useful in managing each run, whether 
individually or together by showing which conditions benefit or impact 
each run. 

With respect to responding to the Departments previous letter, there 
have been previous review and comment opportunities on documents 
related to the SLWRI.  At this time we are responding to questions 
submitted specifically for the public DEIS.  Many modifications to the 
SLWRI have been made pursuant to previous reviews of the various 
documents related to the project formulation process and Reclamation is 
not required as part of the NEPA process to review all previous 
comments on project related documents. 

DFW-210: These results are based on a modeling exercise to show the 
general increase of each alternative based on simulated data. Putting a 
date in the Executive Summary table is inappropriate because other 
factors have strong influence over Chinook salmon populations as well, 
as shown by the fact that the AFRP goals still have not been met. 

DFW-211: Reclamation will respond when the full text of the comment 
is provided by the commenter. 

DFW-212: The commenter asserts that the statement “the majority of 
increased firm yield…would be for south-of-Delta agricultural and M&I 
deliveries” should be reworded to include refuge water supplies per 
CVPIA Section 3406 (d). 

As shown in Chapter 6, “Hydrology, Hydraulics, and Water 
Management,” Sections 6.3.3, “Direct and Indirect Effects” and 6.3.4, 
“Mitigation Measures” of the DEIS, while the impacts of the action 
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alternatives on south-of-Delta refuge water supplies would be either less 
than significant or beneficial so no mitigation would be needed, the 
majority of the average annual increase in firm (dry and critical year) 
water supplies would be for agricultural and M&I deliveries. The 
referenced statements in the DEIS are correct as written. 

DFW-213: Please refer to Master Comment Response CVPIA-1, 
“Central Valley Project Improvement Act Firm Level 2 and Incremental 
Level 4 Refuge Water Supplies.” 

DFW-214: Text has been revised to reflect the recent developments in 
the 2008 USFWS and 2009 NMFS Biological Opinions in the Executive 
Summary, Chapter 3, “Considerations for Describing Affected 
Environment and Environmental Consequences,” and Chapter 11, 
“Fisheries and Aquatic Ecosystems.” 

Please refer to Master Comment Response DSFISH-8, “National Marine 
Fisheries Service Recovery Plan, Anadromous Fish Restoration Program 
Doubling Goals and Biological Opinions.” 

DFW-215: Please refer to Master Comment Response CVPIA-1, 
“Central Valley Project Improvement Act Firm Level 2 and Incremental 
Level 4 Refuge Water Supplies.” 

DFW-216: The CNDDB and USFWS ES Database queries were 
updated in 2012 and 2011, respectively. This update is identified 
throughout the EIS and the Wildlife Resources Technical Report. The 
one reference in the text to a 2007 query was an inadvertent error in the 
text. Therefore, the queries are within the 5-year window and reflect 
current information. 

DFW-217: Vernal pool habitat is discussed under Annual Grassland on 
page 1-30 of the Wildlife Resources Technical Report and is not mapped 
as a separate habitat type in the study area. There is no vernal pool 
habitat within, or adjacent to any of the inundation, relocation or 
restoration areas identified in Chapter 2, “Alternatives,” of the EIS. 

DFW-218: In the DEIS, this table displays the plant community and 
habitat types as classified in the CWHR and references those habitat 
types to an MSCS Habitat Type as part of the overall affected 
environment discussion. 

DFW-219: In the DEIS, the acres in Table 1-2 and Table 1-3 in Chapter 
1 of the Wildlife Resources Technical Report reflect the number of acres 
of habitat that would be inundated in the impoundment area and 
relocation areas, respectively.  The impoundment area is the same as the 
inundation area.  In the EIS, the size of relocation areas was revised and 
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the tables were updated. In addition, a total acreage value for each 
habitat type was added to these tables. 

DFW-220: The current small scale map is adequate for the purposes of 
the Wildlife Resources Technical Report and Final EIS. If the SLWRI is 
authorized, additional planning documents would be prepared; at that 
point, additional graphics may be required to support various permitting 
and consultation efforts. 

DFW-221: Revised oak woodland description on page 1-30 of the Draft 
Wildlife Resources Technical Report to add additional detail including 
associated plant and animal species. 

DFW-222: While the upper McCloud arm is within the area subject to 
inundation and part of the project footprint, there are no known northern 
goshawk nest sites located within the area subject to inundation, 
relocation or restoration actions. 

DFW-223: The Wildlife Resources Technical Report – Attachment 9, 
“Shasta Salamander Survey Report,” contains information on Shasta 
salamander surveys including the level of survey effort, methods, and 
results.  In Chapter 13, “Wildlife Resources,” of the EIS, Section 13.3.4, 
“Direct and Indirect Effects,” Impact Wild-1, “Take and Loss of Habitat 
for the Shasta salamander,” includes the analysis of impacts to Shasta 
salamander. The Wildlife Resources Technical Report Attachment 2, 
“Species Accounts for Special-Status Wildlife in the Shasta Lake and 
Vicinity Portion of the Primary Study Area,” was revised to enhance the 
discussion of Shasta salamander.  In addition, The EIS was revised to 
enhance the impact analysis and mitigation measures in Section 13.3.5 
for Shasta salamander. 

DFW-224: The technical report does not include any discussion of 
impacts or mitigation; this is provided in the respective EIS chapters. 

The Wildlife Resources Technical Report – Attachment 9, “Shasta 
Salamander Survey Report,” contains information on Shasta salamander 
surveys including the level of survey effort, methods, and results.  The 
Wildlife Resources Technical Report Attachment 2, “Species Accounts 
for Special-Status Wildlife in the Shasta Lake and Vicinity Portion of 
the Primary Study Area,” was revised to enhance the discussion of 
Shasta salamander.  In Chapter 13, “Wildlife Resources,” of the EIS, 
Section 13.3.4, “Direct and Indirect Effects,” Impact Wild-1, “Take and 
Loss of Habitat for the Shasta salamander,” includes the analysis of 
impacts to Shasta salamander. In addition, The EIS was revised to 
enhance the impact analysis and mitigation measures in Section 13.3.5 
for Shasta salamander. 
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DFW-225: The technical report does not include any discussion of 
impacts or mitigation; this is provided in the respective EIS chapters. 

The Wildlife Resources Technical Report - Attachment 10, “Terrestrial 
Mollusk Survey Report,” contains information on terrestrial mollusk 
surveys including the level of survey effort, methods, and results.  In 
Chapter 13, “Wildlife Resources,” of the EIS, Section 13.3.4, “Direct 
and Indirect Effects,” Impact Wild-12, “Impacts to Special-Status 
Mollusks (Shasta Sideband, Wintu Sideband, Shasta Chaparral, and 
Shasta Hesperian) and their habitat,” includes the analysis of impacts to 
special-status terrestrial mollusks.  In addition, the EIS was revised to 
enhance the impact analysis and mitigation measures in Section 13.3.5 
for special-status terrestrial mollusks. 

DFW-226: The Wildlife Resources Technical Report was revised to 
include this updated information on the distribution of Pacific fisher. 

DFW-227: Chapter 2, “Alternatives,” has been revised with respect to 
the project footprint.  All resource chapters have been revised as 
applicable to reflect these revisions. 

Potential effects of the alternatives on special-status wildlife species are 
discussed in Chapter 13, "Wildlife Resources." 

DFW-228: Revised Table 1-5 to state that California Red-Legged Frog 
and Foothill yellow-legged frog could occur along the Sacramento River 
if suitable habitat is present. Additional California Red-Legged Frog site 
assessments were conducted for the river restoration sites under the 
technical guidance of the USFWS and in accordance with the USFWS 
Revised Guidance on Site Assessments and Field Surveys for the 
California Red-Legged Frog (U.S. Fish and Wildlife Service 2005). Due 
to the shelf life of protocol-level surveys for these species, USFWS has 
acknowledged that surveys would not be required at this point in the 
SLWRI planning process. 

DFW-229: As discussed in Table 1-5 and on page 1-96 of the Wildlife 
Resources Technical Report, Swainson's hawk have the potential to 
occur within the study area and are known to occur within the Klamath 
Basin. 

DFW-230: This section of the referenced technical report is titled 
Regulatory Framework and is intended to provide the basis for 
developing issues and addressing impacts considered in the EIS.  The 
exclusion of the BLM and Mendocino National Forest land management 
plan sections in this section do not inhibit Reclamation from addressing 
impacts on lands managed by those agencies where appropriate.  Several 
chapters of the EIS (e.g., Chapter 17, “Land Use”) do incorporate 
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direction form these management plans as appropriate based on input 
and coordination from these federal agencies throughout the SLWRI 
planning process.  Reclamation is unaware of similar plan guidance and 
direction for the other agencies identified in this comment; both DWR 
and CDFW have been participants in the SLWRI project coordination 
team for a number of years and this issue has not been raised previously 
to Reclamation. 

DFW-231: The Wildlife Resources Technical Report Table A1-1 was 
updated and includes the correct MSCS species and special habitats. 

DFW-232: As stated in the Wildlife Resources Technical Report: 
Attachment 2, “Species Accounts for Special-Status Species Wildlife in 
the Shasta Lake and Vicinity Portion of the Primary Study area,” the 
Shasta Lake purple martin population represents between 14-51 percent 
of the interior northern California population.  The Wildlife Resources 
Technical Report- Attachment 3, “Breeding Bird Survey Results – 
Breeding Bird Surveys 2007-2014,” includes information on purple 
martin surveys including the level of survey effort, methods, and results. 
The Wildlife Resources Technical Report was revised to enhance the 
discussion of purple martin.  However, the Wildlife Resources Technical 
Report does not include an analysis of impacts to purple martin.  In 
Chapter 13, “Wildlife Resources,” of the EIS, Section 13.3.4, “Direct 
and Indirect Effects,” Impact Wild-7, “Impact on the Purple Martin and 
Its Nesting Habitat” includes the analysis of impacts to purple martin.  
In addition, The EIS was revised to enhance the impact analysis and 
mitigation measures in Section 13.3.5 for purple martin. 

DFW-233: The Wildlife Resources Technical Report – Attachment 9, 
“Shasta Salamander Survey Report,” contains information on Shasta 
salamander surveys including the level of survey effort, methods, and 
results.  In Chapter 13, “Wildlife Resources,” of the EIS, Section 13.3.4, 
“Direct and Indirect Effects,” Impact Wild-1, “Take and Loss of Habitat 
for the Shasta salamander” includes the analysis of impacts to Shasta 
salamander. The Wildlife Resources Technical Report Attachment 2, 
“Species Accounts for Special-Status Wildlife in the Shasta Lake and 
Vicinity Portion of the Primary Study Area” was revised to enhance the 
discussion of Shasta salamander.  In addition, the EIS was revised to 
enhance the impact analysis and mitigation measures in Section 13.3.5 
for Shasta salamander. 

DFW-234: As discussed on page 1-5 of the Wildlife Technical Report, 
descriptions of biological resources were derived primarily from the 
following sources: 

• Shasta Lake Water Resources Investigation Mission Statement 
Milestone Report (Reclamation 2003) 
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• Shasta Lake Water Resources Investigation Initial Alternatives 
Information Report (Reclamation 2004) 

• Chapter 3, “Biological Environment,” in the Draft Shasta Lake 
Water Resources Investigation Plan Formulation Report 
(Reclamation 2007) 

• U.S. Fish and Wildlife Service (USFWS) Endangered Species 
Database (USFWS 2011) 

• The California Natural Diversity Database (CNDDB) (2012) 

In addition, as discussed on page A4-1 of Attachment 4 to the Wildlife 
Technical Report, Black-crowned night heron is a MSCS species and is 
likely to breed along the Sacramento River corridor. 

DFW-235: The state and federal lists of special-status species were 
updated as of March 2014. 

DFW-236: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

DFW-237: In Chapter 13, “Wildlife Resources,” of the EIS, Section 
13.3.4, “Direct and Indirect Effects,”  the following impacts to species 
are addressed: Impact Wild-1, “Take and Loss of Habitat for the Shasta 
Salamander”; Impact Wild-4, “Impact on the American Peregrine 
Falcon”; Impact Wild-7, “Impact on the Purple Martin and Its Nesting 
Habitat”; Impact Wild-5, “Take and Loss of Habitat for the Bald Eagle”; 
and Impact Wild-18, “Impacts on Bank Swallow in the Primary Study 
Area Resulting from Modifications of Geomorphic Processes.”  The EIS 
was revised to enhance the impact analysis and mitigation measures in 
Section 13.3.5 for these species. 

DFW-238: A response to this comment is not required under NEPA 
because the comment does not raise a significant environmental issue 
(NEPA Regulations 40 CFR Part 1503.4). Many comment authors 
expressed personal opinions, histories or experiences which are not 
appropriately addressed as part of the NEPA process. This comment will 
be included as part of the record and made available to decision makers 
before a final decision on the proposed project. 

Throughout the DEIS, single maps were used wherever possible. In 
some instances, the study area was divided into multiple maps to show 
specific features and details that would not have been visible on a single 
map of the study area. Chapter 12, “Botanical Resources and Wetlands” 
of the DEIS is an example of an instance in which multiple maps were 
necessary. The EIS was not revised with respect to graphic scales. 
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DFW-239: The Wildlife Technical Report provides a description of 
each habitat type identified and analyzed in the EIS, including a 
description of the plants and animals that are typically associated with 
these habitat types. 

Please refer to Master Comment Response GEN-4, “Best Available 
Information.” 

DFW-240: The technical report does not include any discussion of 
impacts or mitigation; this is provided in the respective EIS chapters. 

The Wildlife Resources Technical Report – Attachment 9, “Shasta 
Salamander Survey Report,” contains information on Shasta salamander 
surveys including the level of survey effort, methods, and results.  The 
Wildlife Resources Technical Report Attachment 2, “Species Accounts 
for Special-Status Wildlife in the Shasta Lake and Vicinity Portion of 
the Primary Study Area,” was revised to enhance the discussion of 
Shasta salamander. However, the Wildlife Resources Technical Report 
does not include an analysis of impacts to Shasta salamander.  In 
Chapter 13, “Wildlife Resources,” of the EIS, Section 13.3.4, “Direct 
and Indirect Effects,” Impact Wild-1, “Take and Loss of Habitat for the 
Shasta salamander,” includes the analysis of impacts to Shasta 
salamander.  In addition, The EIS was revised to enhance the impact 
analysis and mitigation measures in Section 13.3.5 for Shasta 
salamander. 

DFW-241: The technical report does not include any discussion of 
impacts or mitigation; this is provided in the respective EIS chapters. 

The Wildlife Resources Technical Report – Attachment 9 (Shasta 
Salamander Survey Report) contains information on Shasta salamander 
surveys including the level of survey effort, methods, and results.  
Recent genetic studies have been incorporated in the technical 
memorandum. The Wildlife Resources Technical Report Attachment 2 
Species Accounts for Special-Status Wildlife in the Shasta Lake and 
Vicinity Portion of the Primary Study Area was revised to enhance the 
discussion of Shasta salamander. However, the Wildlife Resources 
Technical Report does not include an analysis of impacts to Shasta 
salamander.  In Chapter 13, “Wildlife Resources,” of the EIS, Section 
13.3.4, “Direct and Indirect Effects,” Impact Wild-1, “Take and Loss of 
Habitat for the Shasta salamander,” includes the analysis of impacts to 
Shasta salamander.  In addition, the EIS was revised to enhance the 
impact analysis and mitigation measures in Section 13.3.5 for Shasta 
salamander. 

DFW-242: The technical report does not include any discussion of 
impacts or mitigation; this is provided in the respective EIS chapters. 
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The Wildlife Resources Technical Report – Attachment 9, “Shasta 
Salamander Survey Report,” contains information on Shasta salamander 
surveys including the level of survey effort, methods, and results.  The 
Wildlife Resources Technical Report Attachment 2, “Species Accounts 
for Special-Status Wildlife in the Shasta Lake and Vicinity Portion of 
the Primary Study Area,” was revised to enhance the discussion of 
Shasta salamander. However, the Wildlife Resources Technical Report 
does not include an analysis of impacts to Shasta salamander.  In 
Chapter 13, “Wildlife Resources,” of the EIS, Section 13.3.4, “Direct 
and Indirect Effects,” Impact Wild-1, “Take and Loss of Habitat for the 
Shasta salamander,” includes the analysis of impacts to Shasta 
salamander. In addition, the EIS was revised to enhance the impact 
analysis and mitigation measures in Section 13.3.5 for Shasta 
salamander. In coordination with the USFS, Reclamation conducted 
extensive reviews of subterranean habitat (known caves) in close 
proximity to Shasta Lake to assess impacts to cave resources.  While 
there are several caves and other subterranean habitats currently subject 
to inundation, no additional caves or known subterranean habitat would 
be impacted by an action alternative. 

DFW-243: The technical report does not include any discussion of 
impacts or mitigation; this is provided in the respective EIS chapters. 

The Wildlife Resources Technical Report Attachment 2, “Species 
Accounts for Special-Status Wildlife in the Shasta Lake and Vicinity 
Portion of the Primary Study Area,” was revised to enhance the 
discussion of peregrine falcon.  However, the Wildlife Resources 
Technical Report does not include an impact analysis for peregrine 
falcon or other birds of prey.  In Chapter 13, “Wildlife Resources,” of 
the EIS, Section 13.3.4, “Direct and Indirect Effects,”  Impact Wild-4, 
“Impacts on the American Peregrine Falcon,” and “Impact Wild-14, 
Impacts on Other Birds of Prey (i.e., red-tailed hawk and red-shouldered 
hawk),” includes the analysis of impacts to peregrine falcon and other 
birds of prey, respectively.  In addition, the EIS was revised to enhance 
the mitigation measures in Section 13.3.5 for peregrine falcon and other 
birds of prey. 

DFW-244: The technical report does not include any discussion of 
impacts or mitigation; this is provided in the respective EIS chapters. 

The Wildlife Resources Technical Report Attachment 2, “Species 
Accounts for Special-Status Wildlife in the Shasta Lake and Vicinity 
Portion of the Primary Study Area,” includes discussion of bald eagle 
and bald eagle habitat.  In Chapter 13, “Wildlife Resources,” of the EIS, 
Section 13.3.4, “Direct and Indirect Effects,” Impact Wild-5, “Take and 
Loss of Habitat for the Bald Eagle,” includes the analysis of impacts to 
bald eagle and it habitat.  The EIS was revised to enhance the impact 
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analysis and mitigation measures in Section 13.3.5 for bald eagle.  In 
addition, a Bald and Golden Eagle Management Plan will be developed 
if warranted with coordination from CDFW and USFWS. 

DFW-245: The technical report does not include any discussion of 
impacts or mitigation; this is provided in the respective EIS chapters. 

The Wildlife Resources Technical Report Attachment 3, “Breeding Bird 
Survey Results – Breeding Bird Surveys 2007-2014,” includes 
information on purple martin surveys including the level of survey 
effort, methods, and results.  The Wildlife Resources Technical report 
was revised to enhance the discussion of purple martin, In Chapter 13, 
“Wildlife Resources,” of the EIS, Section 13.3.4, “Direct and Indirect 
Effects,”  Impact Wild-7, “Impact on the Purple Martin and its Nesting 
Habitat,” includes the revised analysis of impacts to purple martin.  In 
addition, the EIS was revised to enhance the mitigation measures in 
Section 13.3.5 for purple martin and its nesting habitat. 

DFW-246: Potential impacts to resource areas are not discussed in the 
Draft Feasibility Report, nor are they discussed in the Technical 
Reports/Attachments. 

The commenter is referring to the ADEIS which was released in 2008. 
At this time we are responding to questions submitted specifically for 
the public DEIS.  Many modifications to the SLWRI have been made 
pursuant to previous reviews of the various documents related to the 
project formulation process and Reclamation is not required as part of 
the NEPA process to review all previous comments on project related 
documents. 

Please refer to Master Comment Response EI-2, “Potential Impacts to 
Bank Swallow and Bank Swallow Habitat.” 

DFW-247: Comment noted. 

Please refer to Master Comment Response EI-2, “Potential Impacts to 
Bank Swallow and Bank Swallow Habitat.” 

DFW-248: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-249: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-250: A response is not required under NEPA because the 
comment does not raise a significant environmental issue (NEPA 
Regulation 40 CFR Part 1503.4).  This comment will, however, be 
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included as a part of the record and made available to decision makers 
before a final decision on the proposed project. 

DFW-251: Please refer to Master Comment Response WQ-1, 
“Remediation of Abandoned Mines in the Shasta Lake Area.” 

DFW-252: The EIS has been updated to reflect information in the Basin 
Plan (as revised in 2011 by the CVRWQCB). 

DFW-253: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-254: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-255: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-256: Reclamation has acknowledged and made the appropriate 
correction. 

DFW-257: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-258: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-259: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-260: Reclamation determined that there were no abandoned mine 
features beyond the area associated with the Bully Hill mining complex 
that will be inundated. 

DFW-261: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-262: Text not revised, per 2014 Omnibus Appropriations Bill, 
Public Law 113-76, signed on January 17, 2014, CALFED is authorized 
through 2015. 

DFW-263: Text not revised, per 2014 Omnibus Appropriations Bill, 
Public Law 113-76, signed on January 17, 2014, CALFED is authorized 
through 2015. 

DFW-264: Reclamation has acknowledged and made the appropriate 
correction with respect to suggested edit.  At this point in the SLWRI 
planning process, it is premature to specifically discuss permitting 
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efforts; if the SLWRI is authorized, Reclamation would comply with 
applicable sections of the federal Clean Water Act. 

DFW-265: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-266: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-267: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-268: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-269: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-270: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

DFW-271: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-272: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-273: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-274: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-275: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-276: The editorial recommendations submitted by the comment 
author have been incorporated into the Water Quality Technical Report. 

DFW-277: The referenced Draft Geologic Technical Report was 
prepared jointly by two Professional Geologists, Mr. Jim Fitzgerald 
(North State Resources, Inc.) and Ms. Heather Shannon (MWH). Mr. 
Fitzgerald prepared information for the Shasta Lake and Vicinity portion 
of the Primary Study Area. Ms. Shannon prepared information for the 
Upper Sacramento River (Shasta Dam to Red Bluff) portion of the 
Primary Study Area and the Extended Study Area.  This report has been 
revised by Professional Geologists, Dr. Thomas Koler and Mr. Duncan 
Drummond (North State Resources, Inc.). 
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DFW-278: Chapter 4, “Geology, Geomorphology, Minerals, and Soils,” 
and The Geologic Technical Report has been updated to include current 
references and updated information. 

DFW-279: The referenced Geologic Technical Report and the related 
discussion in Chapter 4, “Geology, Geomorphology, Minerals and 
Soils,” have been revised and updated by a Professional Geologist 
licensed to practice in California and reviewed by a P.E.  The EIS and 
supporting appendices have been corrected to concur with the 
commenter’s statement regarding the Battle Creek Fault. 

DFW-280: Reclamation has acknowledged and made the appropriate 
clarification. 

DFW-281: The technical report does not include any discussion of 
impacts or mitigation; this is provided in the respective EIS chapters. 

Chapter 4, “Geology, Geomorphology, Minerals, and Soils,” addresses 
erosional processes and how they may be affected by SLWRI actions, 
including inundation and associated shoreline erosion. 

DFW-282: Comment noted. Text was revised to more clearly state the 
definition of the Alquist-Priolo Earthquake Fault Zoning Act and 
identify those Earthquake Fault Zones within Shasta County outside of 
the Shasta Lake and Vicinity portion of the Primary Study Area. 

DFW-283: Recommendations submitted by the comment author have 
been incorporated into Chapter 4, “Geology, Geomorphology, Minerals, 
and Soils,” Section 4.1.2, “Geologic Hazards.” These recommendations 
have also been incorporated into the Geologic Technical Appendix, 
Section 1.1.2, “Geologic Hazards.” 

DFW-284: Recommendations submitted by the comment author have 
been incorporated into Chapter 4, “Geology, Geomorphology, Minerals, 
and Soils,” Section 4.1.2, “Geologic Hazards.” These recommendations 
have also been incorporated into the Geologic Technical Appendix, 
Section 1.1.2, “Geologic Hazards.” 

DFW-285: The editorial recommendations submitted by the comment 
author have been incorporated into the technical report. 

DFW-286: The editorial recommendations submitted by the comment 
author have been incorporated into the technical report. 

DFW-287: The editorial recommendations submitted by the comment 
author have been incorporated into the technical report. 
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DFW-288: The editorial recommendations submitted by the comment 
author have been incorporated into the technical report. 

DFW-289: The technical report does not include any discussion of 
impacts or mitigation; this is provided in the respective EIS chapters. 

Chapter 4, “Geology, Geomorphology, Minerals, and Soils,” addresses 
erosional processes and how they may be affected by SLWRI actions, 
including inundation and associated shoreline erosion. 

DFW-290: Reclamation has gathered information and performed focus 
studies to document resource conditions and evaluate the potential 
impacts of the range of alternatives developed through the SLWRI 
feasibility study.  The methods used to evaluate the impacts of the 
alternatives were based upon Reclamation's standard practices and input 
from agencies and subject matter experts. 

DFW-291: The editorial recommendations submitted by the comment 
author have been incorporated into the Botanical Resources and 
Wetlands Technical Report. 

DFW-292: The acreage of relocation areas was updated in the Botanical 
Resources and Wetlands Technical Report. 

DFW-293: The Botanical Resources and Wetlands Technical Report 
includes a technical memo in the appendix that provides a detailed 
description of the study design.  The botanical surveys were conducted 
in general accordance with the technical methods prescribed by Nelson 
(1994). *Nelson, J.R. 1994. Rare Plant Survey Guidelines.  In M.W. 
Skinner and B.M. Pavlick (eds.), Inventory of Rare and Endangered 
Vascular Plants of California. California Native Plant Society. 
Sacramento, California. In the event the SLWRI is authorized, 
Reclamation understands that addition surveys and investigations may 
be required to support permit and consultation requirements. 

DFW-294: Impact acreages were corrected and updated in the Botanical 
Resources and Wetlands Technical Report. 

DFW-295: The technical report does not include any discussion of 
impacts or mitigation; this is provided in the respective EIS chapters. 

The total acreage was added to Table 1-2 in the Botanical Resources and 
Wetlands Technical Report.  . This affected environment and impact 
analysis e was updated in Chapter 12, “Botanical Resources and 
Wetlands,” of the EIS. 
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DFW-296: The scientific names were referenced the first time they 
appear in the body of the text in both the Botanical Resources and 
Wetlands Technical Report and the EIS chapter. 

DFW-297: The study area included all areas where potential direct, 
indirect, and cumulative impacts could occur. This area is different for 
each resource area and is not a fixed or defined size. The species with 
the widest breadth of evaluation were vernal pool-associated species; 
vernal pool grasslands that were within 250 feet of the bank edge were 
evaluated for potential indirect effects to the hydrology of these pools 
that could result from project implementation. The species with the 
smallest width of evaluation were bank swallows, which occur in 
localized areas within and immediately adjacent to the river channel in 
eroded banks.  

 DFW-298: As stated in the Botanical Resources and Wetlands 
Technical Report on page 1-30, lines 41-43 and page 1-31, lines 1-5, 
sensitive plant communities addressed in the document include locally 
or regionally declining communities that are tracked in the CNDDB. 
This includes the communities ranked S1-S3, as these are communities 
tracked in the CNDDB. Mapped locations of these natural communities 
are shown in Figures 1-2a through 1-2f for the Shasta Lake and Vicinity 
portion and in Figures 1-3a through 1-3j for the Upper Sacramento River 
(Shasta Dam to Red Bluff). Potential project impacts on these vegetation 
communities, as well as natural communities that are considered 
sensitive for other reasons (e.g., all riparian and wetland communities), 
were addressed in Chapter 12, “Botanical Resources and Wetlands,” 
Section 12.3.4, “Direct and Indirect Impacts,” under Impact Bot-5, 
Impact Bot-7, and Impact Bot-14. 

See Chapter 12, “Botanical Resources and Wetlands,” Section 12.3.5, 
“Mitigation Measures,” for mitigation measures associated with impacts 
(Mitigation Measure Bot-4, Mitigation Measure Bot-5, Mitigation 
Measure Bot-7, and Mitigation Measure Bot-14.) 

DFW-299: Sensitive plant communities located in the impoundment 
area are shown in Figures 1-2a through 1-2f in the Botanical Resources 
and Wetland Technical Report. A discussion of CDFW special-status 
natural communities was added to the Regulatory Setting section on 
page 12-86 of Chapter 12, “Botanical Resources.” Figures 1-3a through 
1-3j have been removed from the Botanical Resources and Wetlands 
Technical Report that accompanies the EIS. 

DFW-300: Figures 1-3a through 1-3j have been removed from the 
Botanical Resources and Wetlands Technical Report. 
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DFW-301: Corrections were made to the Botanical Resources and 
Wetlands Technical Report. 

DFW-302: For the Final EIS, the text shown on page 12-84 of the DEIS 
has been clarified as follows:  “Occurrences of special-status natural 
communities are included in the CNDDB; however, no new occurrences 
have been added to the CNDDB since the mid-1990s when funding for 
natural communities tracking was cut.” The document does not rely on 
CNDDB occurrences to identify jurisdictional wetlands and other waters 
of the United States, waters of the state, or riparian communities that 
may be subject to jurisdiction under Section 1602 of the Fish and Game 
Code. CNDDB terrestrial natural community occurrences are provided 
as supplemental information to the wetland delineation and vegetation 
mapping completed in support of the project. 

DFW-303: Sensitive plant communities located in the impoundment 
area are shown in Figures 1-2a through 1-2f in the Botanical Resources 
and Wetland Technical Report. A discussion of CDFW special-status 
natural communities was added to the Regulatory Setting section on 
page 12-86 of Chapter 12, “Botanical Resources.” Figures 1-3a through 
1-3j have been removed from the Botanical Resources and Wetlands 
Technical Report. 

DFW-304: The Botanical Resources and Wetlands Technical Report 
Attachment 6 (Botanical Survey Report 2002-2014) includes 
information on Shasta snow-wreath (Neviusia cliftonii) and Shasta 
huckleberry (Vaccinium sp.) surveys. 

Please refer to Master Comment Response CEQA-1, “CEQA 
Compliance.” 

DFW-305: The Botanical Resources and Wetlands Technical Report 
Attachment 6, “Botanical Survey Report 2002-2014,” includes 
information on the botanical surveys including how many acres 
surveyed. Chapter 12, “Botany and Wetland Resources,” provides a 
comprehensive discussion on impacts these resources. 

DFW-306: The Botanical Resources and Wetlands Technical Report 
does not include an impact analysis.  In Chapter 12, “Botanical 
Resources and Wetlands,” of the EIS, Section 12.3.4, “Direct and 
Indirect Effects,” Impact Bot-1: Loss of Federally or State Listed Plant 
Species and Impact Bot-3: Loss of USFS Sensitive, BLM Sensitive, or 
CRPR Species includes the analysis of impacts to special-status plant 
species. The Botanical Resources and Wetlands Technical Report 
Attachment 6, “Botanical Survey Report 2002-2014,” includes 
information on the botanical surveys. 
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DFW-307: As described in the Botanical Resources and Wetlands 
Technical Report Attachment 6, “Botanical Survey Report 2002-2014,” 
Reclamation conducted several focused botanical surveys addressing 
specific plant species that warranted additional work due to rarity and 
potential project impacts, specific habitat requirements that may have 
made previous botanical surveys insufficient, surveys for newly 
described species not included in previous survey efforts, or surveys for 
new, undescribed, species.  These focused efforts included surveys for 
Shasta snow-wreath (Neviusia cliftonii) and Shasta huckleberry 
(Vaccinium sp. nov). 

DFW-308: The Botanical Resources and Wetlands Technical Report 
Attachment 6, “Botanical Survey Report 2002-2014,” includes 
information on the botanical surveys.  Survey methods were described in 
the Botanical Survey Report. 

DFW-309: A list of plant species observed was included in the 
Botanical Resources and Wetlands Technical Report Attachment 2, 
“List of Plant Species Observed in the Shasta Lake and Vicinity Portion 
of the Primary Study Area.” 

DFW-310: The Botanical Resources and Wetlands Technical Report 
was revised to enhance the discussion of Shasta snow wreath (Neviusia 
cliftonii).  However, the Botanical Resources and Wetlands Technical 
Report does not include an analysis of impacts.  In Chapter 12, 
“Botanical Resources and Wetlands,” of the EIS, Section 12.3.4, “Direct 
and Indirect Effects,” Impact Bot-1, “Loss of Federally or State Listed 
Plant Species,” and Impact Bot-3, “Loss of USFS Sensitive, BLM 
Sensitive, or CRPR Species,” includes the analysis of impacts to Shasta 
snow-wreath.  The Botanical Resources and Wetlands Technical Report 
Attachment 6 (Botanical Survey Report 2002-2014) includes 
information on Shasta snow-wreath surveys and results. 

DFW-311: The Botanical Resources and Wetlands Technical Report 
Attachment 6, “Botanical Survey Report 2002-2014,” includes 
information on the number of Shasta snow-wreath locations. 

DFW-312: The Botanical Resources and Wetlands Technical Report 
Attachment 6, “Botanical Survey Report 2002-2014,” includes 
information on who conducted the Shasta snow-wreath surveys. 

DFW-313: Acreage totals for the refined relocation areas are included in 
the EIS. 

DFW-314: The Botanical Resources and Wetlands Technical Report 
was updated. 
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DFW-315: Please refer to Master Comment Response ESA-1, 
“Compliance with the Endangered Species Act.” 

DFW-316: The referenced text, “Project impacts on these species are 
not considered significant unless the species are known to have a high 
potential to occur within the area of disturbance associated with 
construction of the project” was written accurately and was not revised. 

DFW-317: This paragraph was revised in the Botanical Resources and 
Wetlands Technical Report and the related chapter of the EIS. 

DFW-318: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 
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33.8.7 Delta Stewardship Council 
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Responses to Comments from Delta Stewardship Council 
DSC1-1: Comment noted. 

DSC1-2: As subsequently stated by the commenter, SLWRI project 
objectives in the DEIS are consistent with California's coequal goals 
under the Delta Reform Act, and SLWRI action alternatives could 
provide benefits that would advance the coequal goals. 

DSC1-3: Reclamation agrees that project objectives in the SLWRI EIS 
are generally consistent with the coequal goals of the 2009 Delta Reform 
Act of providing a more reliable water supply for California and 
protecting, restoring, and enhancing the Delta ecosystem. 

DSC1-4: CP4 and CP4A have a cold water pool allocation dedicated for 
fisheries benefits. This water is not dedicated for water supply purposes, 
but water supply benefits are incidental. As stated in Chapter 2, 
“Alternatives,” “Of the increased reservoir storage space of CP4, about 
378,000 acre-feet would be dedicated to increasing the supply of cold 
water for anadromous fish survival purposes. Of the increased storage 
space of CP4A, about 191,000 acre-feet would be dedicated to 
increasing the supply of cold water for anadromous fish survival 
purposes.” 

Please refer to Master Comment Response DSFISH-5, “Fish and 
Wildlife Coordination Act Report,” Master Comment Response WSR-1, 
“Water Supply Demands, Supplies, and Project Benefits,” and Master 
Comment Response ALTD-1, “Alternative Development – Water 
Supply Reliability.” 
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DSC1-5: Please refer to Master Comment Response WASR-6, 
“Protections of the Lower McCloud River as Identified in the California 
Public Resources Code, Section 5093.542.” 

DSC1-6: Please refer to Master Comment Response GEN-1, “Comment 
Included as Part of the Record.” 

DSC1-7: Please refer to Master Comment Response GEN-1, “Comment 
Included as Part of the Record.” 

DSC1-8: A response is not required under NEPA because the comment 
does not raise a significant environmental issue (NEPA Regulation 40 
CFR Part 1503.4).  This comment will, however, be included as a part of 
the record and made available to decision makers before a final decision 
on the proposed project. 

DSC1-9: Please refer to Master Comment Response DSFISH-4, 
“Maintaining Sacramento River Flows to Meet Fish Needs and 
Regulatory Requirements.” 

DSC1-10: Please refer to Master Comment Response ALTD-2, 
“Alternative Development- Anadromous Fish Survival,” and Master 
Comment Response FISHPASS-1, “Fish Passage Above Shasta Dam.” 
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33.8.8 Delta Stewardship Council 
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Responses to Comments from Delta Stewardship Council 
DSC2-1: Please refer to Master Comment Response GEN-1, “Comment 
Included as Part of the Record.” 
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33.8.9 Department of Water Resources 
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Responses to Comments from Department of Water Resources 
DWR-1: Reclamation will work with DWR on coordinating the long-
term operation of any project authorized as part of the SLWRI program.  
It is not anticipated that there would be adverse impacts to the SWP.  
However, as the SWP and CVP are jointly operated, refinements to the 
Coordinated Operations Agreement (COA) or other operational effects 
will be addressed if a project is authorized. 
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33.8.10 Sacramento River Conservation Area Forum 

 

Responses to Comments from Sacramento River Conservation 
Area Forum 
SRCAF-1: The mitigation measure Bot-7 in Chapter 12, "Botanical 
Resources and Wetlands," Section 12.3.5, "Mitigation Measures," 
specifically states that Mitigation and Adaptive Management Plan will 
be consistent with the Senate Bill 1086 program such that the years of 
effort and experience by the Sacramento River Conservation Area 
Forum would be incorporated to aid in successfully mitigating project 
impacts on riparian habitats in a coordinated manner that supports its 
efforts. It is the intent of Reclamation to include the Forum in 
correspondence regarding the Mitigation and Adaptive Management 
Plan, but no other official role has been designated for the Forum. 
Reclamation intends to include cooperating agencies and any other 
interested parties in the development of the Mitigation and Adaptive 
Management Plan.  
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33.8.11 Sacramento River Conservation Area Forum 

 



Chapter 33 
Public Comments and Responses 

 33.8-127 Final – December 2014 

 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.8-128 Final – December 2014 

 

Responses to Comments from Sacramento River Conservation 
Area Forum 
SRCAF2-1: The mitigation measure Bot-7 in Chapter 12, "Botanical 
Resources and Wetlands," Section 12.3.5, "Mitigation Measures," 
specifically states that Mitigation and Adaptive Management Plan will 
be consistent with the years of effort and experience by the Sacramento 
River Conservation Area Forum and would be incorporated to aid in 
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successfully mitigating project impacts on riparian habitats in a 
coordinated manner that supports its efforts. It is the intent of 
Reclamation to include the Forum in correspondence regarding the 
Mitigation and Adaptive Management Plan, but no other official role has 
been designated for the Forum. Reclamation intends to include 
cooperating agencies and any other interested parties in the development 
of the Mitigation and Adaptive Management Plan. 

SRCAF2-2: Please refer to Master Comment Response CMS-1, “EIS 
Mitigation Plan.” 

SRCAF2-3: NEPA requires full disclosure of the potential effects of 
Federal actions and accompanying alternatives and possible mitigation. 
The mitigation measure Bot-7 in Chapter 12, "Botanical Resources and 
Wetlands," Section 12.3.5, "Mitigation Measures," describes a range of 
performance measures to mitigate identified impacts on riparian and 
wetland communities. 

Mitigation Measure Bot-7 identifies specific actions (modification of 
dam operations and funding restoration actions) that will be included in 
the final plan to avoid and compensate for impacts on riparian and 
wetland communities such that a no-net-loss performance standard is 
met. Mitigation Measure Bot-7 also identifies the minimum measures 
that will be implemented to avoid, minimize, and compensate for 
impacts. Details about off-site mitigation opportunities in the primary 
study area are not yet available. Potential mitigation lands containing 
comparable wetland and special-status species habitat comparable to 
those that would be affected by the action alternatives have been 
identified and specific details about how these lands may be used for 
mitigation will be discussed in detail in future documents and be subject 
to review by regulatory agencies and the public. The DEIS follows 
standard NEPA procedures in disclosing impacts on biological resources 
and providing mitigation measures that Reclamation will be required to 
implement following future Congressional authorization of an action 
alternative. The intent of this document is to identify measures that are 
flexible and adaptable so they can be implemented effectively by 
Reclamation to respond to direct and indirect impacts on riparian and 
wetland habitats resulting from the project. The mitigation measure 
clearly states that a mitigation and adaptive management plan will be 
implemented and will include implementation funding mechanisms and 
criteria. On pages ES-32 and ES-33, the DEIS identifies implementation 
of a comprehensive revegetation plan and a comprehensive mitigation 
strategy to minimize potential effects on biological resources as 
environmental commitments. Therefore, the document properly 
identifies the probability of implementation of mitigation as required 
under NEPA and commits Reclamation to implementing this mitigation. 
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As stated under Mitigation Measure Bot-7, page 12-165, lines 13-15, 
feasible measures in this context are those that are not in conflict with 
applicable laws, agreements, and regulations, or with the purpose of the 
project. As stated on page 12-165, lines 24-34, appropriate restoration 
actions are those that do any of the following: 1) enhance connectivity of 
river side channels (e.g., by modifying the elevation of secondary 
channels, remnant oxbows, or meander scars); 2) expand the river 
meander zone at selected locations (e.g., by assisting in funding projects 
that meet this objective); 3) increase floodplain connectivity (e.g., by 
assisting in funding projects that meet this objective); 4) control and 
remove nonnative, invasive plant species from riparian areas to shift 
dominance to native species; 5) create riparian and wetland communities 
(e.g., through plantings); and 6) increase shaded riverine aquatic habitat 
(e.g., through plantings). Because the plan would be developed in 
coordination with USFWS, NMFS, CDFW, and the Sacramento River 
Conservation Area Forum, each of these entities would have the 
opportunity to provide input on the appropriateness and feasibility of 
restoration actions. 

SRCAF2-4: Please refer to Master Comment Response CMS-1, “EIS 
Mitigation Plan.” 

SRCAF2-5: As discussed in the Real Estate Appendix to the DEIS, 
specific mitigation lands will be identified during final design and 
permitting following Congressional Authorization. 

SRCAF2-6: Please refer to Master Comment Response NEPA-1, 
“Sufficiency of the EIS.” 

SRCAF2-7: Mitigation Measure GEO-2 in EIS Chapter 4, "Geology, 
Geomorphology, Minerals, and Soils," Section 4.3.5, "Mitigation 
Measures," refers to mitigation to take place only in the Lake Shasta and 
Vicinity portion of the primary study area (as described in Chapter 1, 
"Introduction," Section 1.3, "Setting and Location") and not downstream 
from the dam on the Sacramento River. 

SRCAF2-8: Please refer to Master Comment Response EI-2, “Potential 
Impacts to Bank Swallow and Bank Swallow Habitat.” 

SRCAF2-9: As stated in Chapter 2, “Alternatives,” Reclamation will 
implement commitments to avoid, reduce, mitigate, and/or compensate 
for adverse socioeconomic and related environmental impacts to the 
extent practicable, including –but not limited to– compliance with the 
policies and provisions set forth in the Uniform Relocation Assistance 
and Real Property Acquisition Policies Act for all relocations.  Please 
see response to SRCAF2-1, SRCAF2-3, and SRCAF2-5.  
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SRCAF2-10: Please see the response to SRCAF2-3.  

SCRAF2-11: Comment noted. 
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33.8.12 Shasta Regional Transportation Agency 

 

Responses to Comments from Shasta Regional Transportation 
Agency 
SRTA-1: Please refer to Master Comment Response MAILINGLIST-1, 
“Addition or Change to the Mailing List.” 
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33.8.13 State Water Resources Control Board 
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Responses to Comments from State Water Resources Control 
Board 
SWRCB-1: Comment noted. 

SWRCB-2: Comment noted. 

SWRCB-3: Thank you for your comment related to potential future 
water rights appropriations or changes in existing water rights that may 
be required if the SLWRI is implemented. 

Please refer to Master Comment Response WR-1, “Water Rights.” 

SWRCB-4: Reclamation will provide the information requested by the 
State Board at the appropriate stage in project planning. 

Please refer to Master Comment Response WR-1, “Water Rights.” 
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33.10 Comments from Special Interest Groups and 
Responses 

This section contains copies of comment letters (and any attachments) 
from the special interest groups listed in Table 33.10-1.  As noted 
previously, each comment in the comment letters was assigned a 
number, in sequential order (note that some letters may have more than 
one comment). The numbers were then combined with an abbreviation 
for the organization (example: AQUA-1). 

Responses to the comments follow the comment letters, and are also 
numbered, corresponding to the numbers assigned in the letters. The 
letters and associated responses are sorted alphabetically by abbreviation 
and appear in the chapter in that order. 

Table 33.10-1. Special Interest Groups Providing Comments on Draft 
Environmental Impact Statement 

Abbreviation Special Interest Group 
AQUA AquAlliance 

BEC Butte Environmental Council 

CALT CalTrout 

CCHOA Campbell Creek Homeowners Association 

CFBF California Farm Bureau Federation 

CFCA1 Citizens for Clean Air 

CFCA2 Citizens for Clean Air 

CFCA3 Citizens for Clean Air 

CWC California Wilderness Coalition and Friends of the River 

EMAI EMA, Inc. 

EPIC Environmental Protection Information Center 

EWC Environmental Water Caucus 

FOTDW1 Friends of the Delta Watershed 

FOTDW2 Friends of the Delta Watershed 

FOTDW3 Friends of the Delta Watershed 

FOTDW4 Friends of the Delta Watershed 

FOTR1 Friends of the River 

FOTR2 Friends of the River 

IOSDE International Organization for Self-Determination and Equality 

LAFO Dale La Forest & Associates 

LCDA Lakehead Community Development Association 
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Table 33.10-1. Special Interest Groups Providing Comments on Draft 
Environmental Impact Statement (contd.) 

Abbreviation Special Interest Group 
LHMWC1 Lakeshore Heights Municipal Water Company 

LHMWC2 Lakeshore Heights Municipal Water Company 

NCPA Northern California Power Agency  

NRDC1 Natural Resources Defense Council 

NRDC4 Natural Resources Defense Council 

NWHN1 Northstate Women’s Health Network 

NWHN2 Northstate Women’s Health Network 

PFT1 Pacific Forest Trust 

PFT2 Pacific Forest Trust 

PGE1 Pacific Gas & Electric Company 

PGE2 Pacific Gas & Electric Company 

PGE3 Pacific Gas & Electric Company 

PGE4 Pacific Gas & Electric Company 

PGE5 Pacific Gas & Electric Company 

PGE6 Pacific Gas & Electric Company 

PORG Porgans & Associates 

PPLU Plumbers and Pipefitters Local Union #228 

RCOR Rotary Club of Redding 

RFC Rivers for Change 

SCCC Shasta County Coordination Committee 

SCSHA Salt Creek Summer Homesites Association 

SLBOA Shasta Lake Business Owners Association 

SLFP Sacred Land Film Project 

SRPT Sacramento River Preservation Trust 

STCDA Save The California Delta Alliance 

TCPC The California Parks Company 

TNC The Nature Conservancy 

TRE The River Exchange 
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33.10.1 AquAlliance 

 

Responses to Comments from AquAlliance 
AQUA-1: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources.” 

AQUA-2: The EIS acknowledges that the banks of the reservoir (Shasta 
Lake) have been subjected to erosional processes resulting in the 
appearance of what Chapter 19, “Aesthetics and Visual Resources,” 
describes as the “bathtub ring” effect.  This effect is common to 
reservoirs used for water storage, hydropower purposes and flood 
control benefits.  The vegetation clearing plan outlined in Chapter 2, 
“Alternatives,” was developed to reduce the potential impacts of this 
process on newly exposed areas in the short-term.  A number of the EIS 
chapters describe the current condition and potential environmental 
effects of expanding this effect; specifically Chapter 4, “Geology, 
Geomorphology, Minerals, and Soils,” Chapter 7, “Water Quality,” 
Chapter 13, “Wildlife Resources,” Chapter 12, “Botanical Resources 
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and Wetlands,” Chapter 14 “Cultural Resources,” and Chapter 18, 
“Recreation and Public Access.” 

AQUA-3: Please refer to Master Comment Response ALTR-1, “Range 
of Alternatives – General,” Master Comment Response P&N-1, 
“Purpose and Need and Objectives,” and Master Comment Response 
EI-1, “Intent of NEPA Process to Provide Fair and Full Discussion of 
Significant Environmental Impacts.” 

AQUA-4: A response to this comment is not required under NEPA 
because the comment does not raise a significant environmental issue 
(NEPA Regulations 40 CFR 1503.4). Many comment authors expressed 
personal opinions, histories or experiences which are not appropriately 
addressed as part of the NEPA process. This comment will be included 
as part of the record and made available to decision makers before a 
final decision on the proposed project. 
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33.10.2 Butte Environmental Council 
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Responses to Comments from Butte Environmental Council 
BEC-1: Please refer to Master Comment Response WSR-1, “Water 
Supply Demands, Supplies, and Project Benefits.” 
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BEC-2: Please refer to Master Comment Response GEN-1, “Comment 
Included as Part of the Record,” and Master Comment Response ALTR-
1, “Range of Alternatives – General.” 

BEC-3: Please refer to Master Comment Response GEN-4, “Best 
Available Information,” and Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

BEC-4: Please refer to Master Comment Response GEN-1, “Comment 
Included as Part of the Record.” 

BEC-5: Please refer to Master Comment Response NEPA-1, 
“Sufficiency of the EIS,” and Master Comment Response EI-1, “Intent 
of NEPA Process to Provide Fair and Full Discussion of Significant 
Environmental Impacts.” 

BEC-6: The comment appears to reference the coequal goals of the 
2009 Delta Reform Act, which are referenced in BDCP documentation.  
SLWRI project objectives, which are described in EIS Chapter 2, 
“Alternatives,” Section 2.1.2, “Project Objectives,” are generally 
consistent with coequal goals of the 2009 Delta Reform Act of providing 
a more reliable water supply for California and protecting, restoring, and 
enhancing the Delta ecosystem. 

BEC-7: Please refer to Master Comment Response Gen-1 “Comment 
Included as Part of the Record.” 

BEC-8: Please refer to Master Comment Response EI-1, “Intent of 
NEPA Process to Provide Fair and Full Discussion of Significant 
Environmental Impacts,” Master Comment Response P&N-1, “Purpose 
and Need and Objectives,” Master Comment Response ALTS-1, 
“Alternative Selection,” and Master Comment Response COST/BEN-1, 
“Intent of EIS and Process to Determine Federal Interest.” 

BEC-9: Please refer to Master Comment Response DSFISH-5, “Fish 
and Wildlife Coordination Act Report.” 

BEC-10: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources.” 

BEC-11: Please refer to Master Comment Response GEN-1, “Comment 
Included as Part of the Record.” 

BEC-12: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River,” 
Master Comment Response WASR-6, “Protections of the Lower 
McCloud River as Identified in the California Public Resources Code, 
Section 5093.542,” and Master Comment Response WASR-8, “Effects 
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to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 

BEC-13: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River.” 

BEC-14: Please refer to Master Comment Response WASR-8, “Effects 
to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 

BEC-15: Please refer to Master Comment Response RAH-1, “Available 
Water to Fill an Enlarged Reservoir,” and Master Comment Response 
RAH-3, “Dry Year Effects to Reservoir Storage,” 

BEC-16: Please refer to Master Comment Response GEN-1, “Comment 
Included as Part of the Record.” 

BEC-17: Please refer to Master Comment Response GEN-1, “Comment 
Included as Part of the Record.” 

BEC-18: Please refer to Master Comment Response GEN-5, “Some 
People Support Dam Raise and Others Oppose Dam Raise.” 
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33.10.3 CalTout 
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Responses to Comments from CalTrout 
CALT-1: Chapter 11, “Fisheries and Aquatic Ecosystems,” of the EIS 
has been revised to include additional information on impacts to 
tributaries to Shasta Lake, including the Sacramento River and McCloud 
River upstream from Shasta Lake. Under CP3, about 2,189 feet of the 
Upper Sacramento River would be subject to inundation. Under CP3, 
about 3,550 feet of the McCloud River would be subject to inundation.  
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While the commenter is correct in the statement regarding anadromous 
fish that is part of the existing condition and not an impact of any 
alternatives evaluated in the EIS. 

Please refer to Master Comment Response WASR-8, “Effects to the 
Eligibility of Rivers for Inclusion in the Federal Wild and Scenic River 
System.” 

CALT-2: Please refer to Master Comment Response WASR-6, 
“Protections of the Lower McCloud River as Identified in the California 
Public Resources Code, Section 5093.542.” 

CALT-3: Please refer to Master Comment Response DSFISH-8, 
“National Marine Fisheries Service Recovery Plan, Anadromous Fish 
Restoration Program, Doubling Goals and Biological Opinions.” 

CALT-4: Chapter 11, “Fisheries and Aquatic Ecosystems,” of the EIS 
has been revised to include additional information on impacts to 
tributaries to Shasta Lake, including the Sacramento River and McCloud 
River upstream from Shasta Lake.  Under CP3, about 2,189 feet of the 
Upper Sacramento River would be subject to inundation. Under CP3, 
about 3,550 feet of the McCloud River would be subject to inundation. 

While the commenter provides interesting commentary on the socio-
economic and ecologic historical conditions associated with the 
McCloud River, it does not provide information relevant to the analysis 
provided in this EIS. 

Chapter 25, “Wild and Scenic River Considerations for McCloud 
River,” of the EIS discloses the impacts to the McCloud River and the 
relevant outstandingly remarkable values (e.g., wild trout fishery).  The 
commenter is incorrect in stating “during high pool miles of habitat 
would be flooded.” 

Please refer to Master Comment Response NEPA-1 “Sufficiency of 
EIS,” and Master Comment Response WASR-1, “Eligibility of the 
McCloud River as a Federal Wild and Scenic River.” 

CALT-5: Based on comments on the DEIS, the EIS has been revised to 
include a discussion of the Sacramento River in the context of the Wild 
and Scenic Rivers Act. Specifically, Chapter 17, “Land Use,” has been 
revised to include this topic. 

Reclamation has worked closely with private landowners throughout the 
planning process to collect information and use the best available 
science to support the NEPA process.  Information included in both 
Chapter 11, “Fisheries and Aquatic Ecosystem,” Chapter 12, “Botanical 
Resources and Wetlands,” Chapter 13, “Wildlife Resources,” and 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.10-26  Final – December 2014 

Chapter 25, “Wild and Scenic River Considerations for McCloud 
River,” is based on surveys and investigations performed on private 
lands, including property currently owned by Westlands Water District. 

Please refer to Master Comment Response WASR-8, “Effects to the 
Eligibility of Rivers for Inclusion in the Federal Wild and Scenic River 
System.” 

CALT-6: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River,” 
and Master Comment Response WASR-6, “Protections of the Lower 
McCloud River as Identified in the California Public Resources Code, 
Section 5093.542.” 

CALT-7: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River,” 
and Master Comment Response WASR-4, “CRMP’s Responsibilities to 
Maintain the Outstandingly Remarkable Values of the McCloud River.” 

CALT-8: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River,” 
and Master Comment Response WASR-4, “CRMP’s Responsibilities to 
Maintain the Outstandingly Remarkable Values of the McCloud River.” 

CALT-9: Please refer to Master Comment Response DSFISH-8, 
“National Marine Fisheries Service Recovery Plan, Anadromous Fish 
Restoration Program, Doubling Goals and Biological Opinions.” 

CALT-10: This comment is based on the Draft Feasibility Report. 
However, the DEIS evaluated the effects of the SLWRI on all four runs 
of Chinook salmon, as well as steelhead, green sturgeon and other 
species found in the Sacramento River and Delta. 

Please refer to Master Comment Response DSFISH-3, “Fish Habitat 
Restoration,” and Master Comment Response DSFISH-8, “National 
Marine Fisheries Service Recovery Plan, Anadromous Fish Restoration 
Program, Doubling Goals and Biological Opinions.” 

CALT-11: Please refer to Master Comment Response DSFISH-6, 
“Historic Dam Effects on Fisheries.” 

CALT-12: Please refer to Master Comment Response FISHPASS-1, 
“Fish Passage Above Shasta Dam,” and Master Comment Response 
DSFISH-8, “National Marine Fisheries Service Recovery Plan, 
Anadromous Fish Restoration Program, Doubling Goals and Biological 
Opinions.” 
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CALT-13: Please refer to Master Comment Response ALTD-2, 
“Alternative Development – Anadromous Fish Survival,” Master 
Comment Response DSFISH-3, “Fish Habitat Restoration,” and Master 
Comment Response DSFISH-8, “National Marine Fisheries Service 
Recovery Plan, Anadromous Fish Restoration Program, Doubling Goals 
and Biological Opinions.” 

CALT-14: The SLWRI DEIS does not include evaluations related to 
economic feasibility because it is not required under NEPA.  
Accordingly, the DEIS does not identify a “most economical” 
alternative.  As described in Master Comment Response COST/BEN-2, 
“Comments Related to the SLWRI Feasibility Report,” updated 
evaluations related to economic feasibility was included in the SLWRI 
Final Feasibility Report. 

Please refer to Master Comment Response COST/BEN-1, “Intent of EIS 
and Process to Determine Federal Interest,” Master Comment Response 
COST/BEN-3, “Estimated Increased Water Supply Reliability under 
Action Alternatives,” and Master Comment Response COST/BEN-4, 
“Non-monetary Benefits of Action Alternatives.” 

CALT-15:  As stated in the DEIS Chapter 18, “Recreation and Public 
Access,” Section 18.1.1, “Recreation,” the different types of recreation 
activities are discussed for the Shasta Lake area. Reclamation did not 
designate a relative value for any one type of recreation over another for 
the impact analysis. As discussed in the DEIS Modeling Appendix, 
Chapter 10, “Recreational Visitation,” an increase in number of visitor 
days is expected to increase for each of the action alternatives. 

Please refer to Master Comment Response REC-1, “Effects to 
Recreation at Shasta Lake.” 

CALT-16: The primary goals of enlarging Shasta reservoir are to 
improve water supply reliability and to enhance anadromous fish 
survival conditions in the Sacramento River. 

Please refer to Master Comment Response RAH-1, “Available Water to 
Fill an Enlarged Reservoir,” providing an explanation on how an 
enlarged reservoir would allow more storage of water by reducing flood 
releases. Chapters 6, “Hydrology, Hydraulics, and Water Management,” 
and Chapter 11, “Fisheries and Aquatic Ecosystems,” contain results 
showing the beneficial impacts of reservoir enlargement on water supply 
reliability and anadromous fish survival conditions in the Sacramento 
River. A detailed sensitivity analysis was conducted to assess the 
potential impacts of project alternatives under various future climate 
change scenarios and the results are summarized in the Climate Change 
Modeling Appendix. Model results show that the proposed enlarged 
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Shasta operation would result in both increased May and September 
reservoir storage in both drier and wetter climates than during the 
historical baseline period. Please refer to Figures 3-120 through 3-122 in 
the Climate Change Modeling Appendix for more information on 
changes in reservoir storages under climate change scenarios.  Please 
refer to Master Comment Response CC-1, “Climate Change Uncertainty 
and Related Evaluations,” and Master Comment Response ALTR-1, 
“Range of Alternatives – General.” 

CALT-17: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources,” and Master Comment Response CR-3, 
“Current Effects to Cultural Resources.” 

CALT-18: Mitigation Measure WASR-3, “Develop and Implement a 
Comprehensive Multi-scale Wild Trout Fishery Protection, Restoration 
and Improvement Program Within the Lower McCloud River 
Watershed,” in Chapter 25, Wild and Scenic River Considerations for 
McCloud River was revised for the Final EIS. WASR-3 requires 
Reclamation to work with the watershed stakeholders (e.g., CRMP 
members) to include funding for the development a basin plan that 
identifies deficient areas where riparian and watershed improvements 
can be made and work with landowners to improve those areas. 

CALT-19: WASR-3 requires Reclamation to protect, restore, and 
improve aquatic habitat in the lower McCloud River watershed. 

CALT-20: Comments received on the DEIS related to Impact WASR-4 
resulted in developing a mitigation measure intended to evaluate 
opportunities available to Reclamation that could potentially mitigate, to 
some degree this impact if the SLWRI is authorized. 

Currently, there is no authority available to Reclamation to consider the 
types of mitigation proposed by the commenter. 

CALT-21: Please refer to Master Comment Response WASR-8, 
“Effects to the Eligibility of Rivers for Inclusion in the Federal Wild and 
Scenic River System,” and Master Comment Response WASR-3  “The 
Shasta-Trinity National Forest LRMP and Protection of the Eligibility of 
the McCloud River as a Wild and Scenic River .” 

CALT-22: This comment is based on a flawed assumption that the 
DEIS focuses on a single run of Chinook salmon. All runs of Chinook 
salmon are evaluated in the DEIS, as well as all other species within the 
Sacramento River and Delta (See Chapter 11, “Fisheries and Aquatic 
Ecosystems,” Section 11.3.3, “Direct and Indirect Effects").  Please refer 
to Master Comment Response ALTD-2, “Alternative Development –
Anadromous Fish Survival,” Master Comment Response ALTR-1, 
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“Range of Alternatives – General,” Master Comment Response 
DSFISH-3 “Fish Habitat Restoration,” and Master Comment Response 
DSFISH-8, “National Marine Fisheries Service Recovery Plan, 
Anadromous Fish Restoration Program, Doubling Goals and Biological 
Opinions.” 

CALT-23: Reducing flood damage along the Sacramento River is a 
secondary objective of the project. Reclamation did not formulate 
alternatives to address secondary objectives, but secondary objectives 
were considered to the extent possible through pursuit of the primary 
project objectives. 

As described in Chapter 2, “Alternatives,” Section 2.3.1, “Management 
Measures Common to All Action Alternatives,” of the DEIS, eight of 
the management measures retained during the alternatives development 
process are included, to some degree, in all of the action alternatives. 
One of those is: 

Modify Flood Operations – Potential modification of flood operations 
would be considered for all action alternatives. Enlargement of Shasta 
Reservoir would require alterations to existing flood operation 
guidelines or rule curves, to reflect physical modifications, such as an 
increase in dam/spillway elevation. The rule curves would be revised 
with the goal of reducing flood damage and enhancing other objectives 
to the extent possible. 

The ability to pass the probable maximum flood (PMF) was a 
consideration in the design of the SLWRI dam raise alternatives. As 
summarized in Chapter 2 “Alternatives,” Section 2.3, “Action 
Alternatives,” of the DEIS and described in detail in Chapter 2, “Dam 
and Reservoir Raise Options,” of the Draft Engineering Summary 
Appendix to the DEIS, the total discharge capacity of the existing 
spillway is 186,000 cubic feet per second (cfs) at reservoir water surface 
(RWS) elevation 1,065 (NGVD29).  All action alternatives include an 
additional 2-foot increase in the height of the full pool above the dam 
raise height resulting from spillway modifications, including replacing 
the three drum gates with six sloping, fixed-wheel gates. The total 
discharge capacity of the raised spillway included in the action 
alternatives is estimated to be 266,300 cfs. 

CALT-24: Please refer to Master Comment Response DSFISH-9, 
“Flow-Related Effects on Fish Species of Concern.” 

CALT-25: Please refer to Master Comment Response GEN-4, “Best 
Available Information,” and Master Comment Response RAH-1, 
“Available Water to Fill an Enlarged Reservoir.” 
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CALT-26: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

33.10.4 Campbell Creek Homeowners Association 

 

Responses to Comments from Campbell Creek Homeowners 
Association 
CCHOA-1: If the project is authorized by Congress, formal verification 
of site-specific impacts to structures affected by enlargement of the 
reservoir would occur. In addition to guidance provided by Congress, 
structures subject to Reclamation action will be verified consistent with 
the Uniform Relocation Assistance and Real Property Acquisition 
Policies Act of 1970 and its associated amendments. Information 
collected through this process for Recreational Residence Tracts cabins 
will be provided to the USFS for its use in applying special use permit 
terms to cabins under its jurisdiction. These terms are described in the 
Real Estate Appendix of the DEIS and are as follows: “If during the 
term of this permit the authorized officer determines that specific and 
compelling reasons in the public interest require revocation of this 
permit, this permit shall be revoked after 180 days written notice to the 
holder, provided that the authorized officer may prescribe a shorter 
notice period if justified by the public interest. The USFS shall then 
have the right to relocate the holder’s improvements to another lot, to 
remove them, or to require the holder to relocate or remove them, and 
the USFS shall be obligated to pay an equitable amount for the 
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improvements or for their relocation and damages resulting from their 
relocation that are caused by the USFS.” 

CCHOA-2: Please refer to Master Comment Response FSCABINS-2, 
“USFS’s Authority over Privately Owned Cabins on USFS Lands.” 

CCHOA-3: Please refer to Master Comment Response FSCABINS-2, 
“USFS’s Authority over Privately Owned Cabins on USFS Lands.” 

CCHOA-4: Please refer to Master Comment Response FSCABINS-2, 
“USFS’s Authority over Privately Owned Cabins on USFS Lands.” 

CCHOA-5: Please refer to Master Comment Response ALTD-1, 
“Alternative Development – Water Supply Reliability.” 

CCHOA-6: Please refer to Master Comment Response FSCABINS-2, 
“USFS’s Authority over Privately Owned Cabins on USFS Lands.” 

CCHOA-7: Please refer to Master Comment Response FSCABINS-3, 
“Relocation of Privately Owned Cabins on USFS Lands.” 

CCHOA-8: As stated in Chapter 21, “Utilities Service,” Section 21.3.4, 
“Direct and Indirect Effects,” of the DEIS, septic systems within the 
project area are governed by Shasta County Development Standards. 
Consistent with these standards, all septic system within 200 feet of the 
new full pool waterline or 100 feet downslope of the new full pool 
waterline would be demolished. Wastewater pipes, septic tanks, 
vaults/pits, and leach fields would be abandoned in place. Relocation of 
septic systems on private property would be done in one of two ways: 
(1) construct new septic systems on the property of the affected home or 
facility, where feasible; or (2) define a possible localized WWTP 
alternative for homes that do not meet Shasta County requirements for 
septic system separation from the lake. The general WWTP would 
include a pressurized sewer collection system to transport wastewater 
flows to several centralized package WWTPs. The EIS identifies the 
likely construction of localized WWTPs for the areas of Salt Creek, 
Sugarloaf/Tsasdi Resort, Lakeshore (possibly several plants), Antlers 
Campground, Campbell Creek Cove, Bridge Bay Marina, Silverthorn 
Resort, and Jones Valley. Additional localized WWTPs for cabins on 
land held in USFS Special Use Permit will be evaluated following any 
Congressional authorization of an action alternative and subject to USFS 
permit terms and conditions. 

CCHOA-9: Please refer to Master Comment Response FSCABINS-2, 
“USFS’s Authority over Privately Owned Cabins on USFS Lands.” 

  



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.10-32  Final – December 2014 

33.10.5 California Farm Bureau Federation 
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Responses to Comments from California Farm Bureau Federation 
CFBF-1: Comment noted. 

CFBF-2: Please refer to Master Comment Response GEN-5, “Some 
People Support Dam Raise and Others Oppose Dam Raise.” 
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CFBF-3: Please refer to Master Comment Response GEN-1, “Comment 
Included as Part of the Record.” 

CFBF-4: Please refer to Master Comment Response GEN-1, “Comment 
Included as Part of the Record.” 

CFBF-5: Thank you for your comment. This comment will be included 
as part of the record and made available to decision makers before a 
final decision on the proposed project. 
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33.10.6 Citizens for Clean Air 
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Responses to Comments from Citizens for Clean Air 
CFCA1-1: Please refer to Master Comment Response 
COMMENTPERIOD-1, “Comment Period.” 

CFCA1-2: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 
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CFCA1-3: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

CFCA1-4: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources,” Master Comment Response REC-1 
“Effects to Recreation at Shasta Lake,” and Master Comment Response 
SOCIOECON-1, “Socioeconomic Effects to Shasta Lake Vicinity.” 

CFCA1-5: Please refer to Master Comment Response GEN-5, “Some 
People Support Dam Raise and Others Oppose Dam Raise.” 

CFCA1-6: Please refer to Master Comment Response CR-2, “Federal 
Recognition,” and Master Comment Response CR-3 “Current Effects to 
Cultural Resources.” 

CFCA1-7: Reclamation does not control the activities of individual 
CVP Contractors.  Reclamation did not participate in the purchase of the 
club on the McCloud River. 

CFCA1-8: Please refer to Master Comment Response CR-2, “Federal 
Recognition.” 

CFCA1-9: A response to this comment is not required under NEPA 
because the comment does not raise a significant environmental issue 
(NEPA Regulations 40 CFR 1503.4). Many comment authors expressed 
personal opinions, histories or experiences which are not appropriately 
addressed as part of the NEPA process. This comment will be included 
as part of the record and made available to decision makers before a 
final decision on the proposed project. 

CFCA1-10: Please refer to Master Comment Response WASR-6, 
“Protections of the Lower McCloud River as Identified in the California 
Public Resources Code, Section 5093.542.” 

CFCA1-11: Please refer to Master Comment Response PLAR-11, 
“Inundation Zone/Reservoir Buffer.” 

CFCA1-12: Please refer to Master Comment Response GEN-1 
“Comment Included as Part of the Record.” 

CFCA1-13: We have reviewed the federal Environmental Appeals 
Board rulings in the Knauf air quality rulings and have not found a 
definite response related to whether Shasta County has been recognized 
as an environmental justice community. 

Please refer to Master Comment Response EJ-1, “Potential Effects to 
Disadvantaged Communities.” 
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CFCA1-14: This comment appears to be related to the Draft Feasibility 
Report and not the DEIS, which is the subject of these responses. No 
further response is required related to this NEPA document. 

CFCA1-15: The Executive Summary for the DEIS summarizes the 
pertinent information from the document in one location to make the key 
findings more accessible to readers. The DEIS is also written in plain 
language and uses appropriate graphics so that decision makers and the 
public can readily understand them consistent with NEPA Regulations 
40 CFR 1502.8. The purpose and need for the project is discussed in 
Chapter 1, “Introduction,” which is two pages long. This section 
provides a discussion of the water resources problems that the proposed 
action addresses. The environmental justice chapter of the DEIS is 31 
pages long and addresses the environmental justice community and 
issues. Information on other related major water resources projects in 
California is included in Section 3.2.9, “Cumulative Effects,” and is 34 
pages long. While an effort was made to present information clearly and 
concisely throughout the DEIS, NEPA and other regulatory 
requirements dictate that a major project such as proposed in the DEIS is 
thoroughly evaluated. 

CFCA1-16: Potential impacts related to hydrology and flooding are 
discussed in the EIS Chapter 6, “Hydrology, Hydraulics, and Water 
Management.” 

Please refer to Master Comment Response SOCIOECON-1, 
“Socioeconomic Effects to Shasta Lake Vicinity,” and Master Comment 
Response RAH-1, “Available Water to Fill an Enlarged Reservoir.” 

CFCA1-17: As displayed in the Engineering Summary Appendix 
Plate 25, “Potential Borrow Sites,” currently operational commercial 
borrow sources are listed as well as potential borrow sites around the 
reservoir that are on federal land. The figure has been updated in the 
Final EIS to include the names of the commercial borrow sites. 

The proposed Moody Flats Quarry is not on Federal lands and is still in 
the preliminary phases of environmental documentation (EIR is under 
development), and accordingly, it was not identified as a borrow source 
for the project. However, in response to public comment and 
information recently made available by the quarry project proponents, 
the Moody Flats Quarry is included in the cumulative effects analysis 
and is described in Final EIS Chapter 3, “Considerations for Describing 
Affected Environment and Environmental Consequences, Section 3.2.9, 
“Cumulative Effects.” Further, Moody Flats Quarry is included in the 
cumulative effects analysis within related resources chapters of the Final 
EIS (Chapters 4 through 25), as appropriate. 
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There are currently no plans for the creation of a “construction depot” or 
temporary construction housing within the City of Shasta Lake. As 
stated in the EIS Chapter 16, “Socioeconomics, Population, and 
Housing,” a total labor force of 300 to 360 construction workers would 
be needed depending on the chosen action alternative. It is also expected 
that the labor force can come from within the primary study area. 

CFCA1-18: Please refer to Master Comment Response PLAR-1, 
“Effects to Private Residences and Businesses.” 

CFCA1-19: Please refer to Master Comment Response PLAR-1, 
“Effects to Private Residences and Businesses.” 

CFCA1-20: Please refer to Master Comment Response PLAR-1, 
“Effects to Private Residences and Businesses.” 

CFCA1-21: Please refer to Master Comment Response PLAR-1, 
“Effects to Private Residences and Businesses.” 

CFCA1-22: Please refer to Master Comment Response PLAR-1 
“Effects to Private Residences and Businesses.” 

CFCA1-23: Reclamation does not control the activities of individual 
CVP Contractors.  Reclamation did not participate in the purchase of the 
club on the McCloud River. Please refer to Master Comment Response 
WASR-6, “Protections of the Lower McCloud River as Identified in the 
California Public Resources Code, Section 5093.542.” 

CFCA1-24: Please refer to Master Comment Response GEN-2, 
“Unsubstantiated Information.” 

CFCA1-25: Water released from Shasta Reservoir does flow into the 
Sacramento River where it is delivered to CVP contractors in the 
Sacramento Valley and also pumped from the South Delta for CVP 
contractors south of the Delta.  It is reasonable to assume that if the 
BDCP were to be implemented, some water released from Shasta Dam 
would be conveyed through the Delta conveyance facilities to 
contractors south of the Delta.  As described in Master Comment 
Response BDCP-1, “Relationship of the SLWRI to the Bay Delta 
Conservation Plan,” the BDCP is considered for the purposes of 
evaluating potential cumulative impacts of the SLWRI. Further 
speculation on implementation of the BDCP or similar programs is not 
required by NEPA. 

Please refer to Master Comment Response BDCP-1, “Relationship of 
the SLWRI to the Bay Delta Conservation Plan,” Master Comment 
Response WSR-1, “Water Supply Demands, Supplies, and Project 
Benefits,” Master Comment Response EI-1, “Intent of NEPA Process to 
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Provide Fair and Full Discussion of Significant Environmental Impacts,” 
Master Comment Response CR-1, “Potential Effects to Cultural 
Resources,” Master Comment Response SOCIOECON-1, 
“Socioeconomic Effects to Shasta Lake Vicinity,” Master Comment 
Response REC-1, “Effects to Recreation at Shasta Lake,” Master 
Comment Response REC-3, “Effects to Tourism at Shasta Lake,” 
Master Comment Response ENG-2, “Borrow Materials,” and Master 
Comment Response WASR-1, “Eligibility of the McCloud River as a 
Federal Wild and Scenic River.” 
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33.10.7 Citizens for Clean Air 
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Responses to Comments from Citizens for Clean Air 
CFCA2-1: Comment noted. 

CFCA2-2: Please refer to Master Comment Response NEPA-1, 
“Sufficiency of the EIS.” 
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CFCA2-3: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

CFCA2-4: Please refer to Master Comment Response ESA-1, 
“Compliance with the Endangered Species Act,” and Master Comment 
Response DSFISH-5, “Fish and Wildlife Coordination Act Report.” 

CFCA2-5: The SLWRI does not alter critical habitat in the Battle Creek 
watershed, and therefore does not include an assessment of the salmon 
or habitat in Battle Creek. 

CFCA2-6: Comment noted. 
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33.10.8 Citizens for Clean Air 
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Responses to Comments from Citizens for Clean Air 
CFCA3-1: Please refer to Master Comment Response GEN-5, “Some 
People Support Dam Raise and Others Oppose Dam Raise.” 
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33.10.9 California Wilderness Coalition and Friends of the River 
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Responses to Comments from California Wilderness Coalition and 
Friends of the River 
CWC-1: Comment noted. 

CWC-2: Chapter 28, “DEIS Distribution List,” lists the ten public 
libraries which have hard copies of the DEIS available for the public, 
including the following locations in the study area: 
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Bureau of Reclamation, Northern California Area Office 
16349 Shasta Dam Boulevard 
Shasta Lake, CA 96019 

Dunsmuir Branch Library 
5714 Dunsmuir Avenue 
Dunsmuir, CA 96025 

Shasta County Public Library, 
Redding Library 
1100 Parkview Avenue 
Redding, CA 96001 

In addition, as described in Chapter 28, “DEIS Distribution List,” over 
1,530 individuals, non-governmental organization, and private interested 
parties received an electronic version of the DEIS in the form of a DVD. 

CWC-3: Please refer to Master Comment Response GEN-1, “Comment 
Included as Part of the Record.” 

CWC-4: Due to the considerable costs of reproduction, electronic 
copies are provided to everyone on the mailing list. The CWC and 
FOTR have been added to the mailing list. 

Chapter 28, “DEIS Distribution List,” lists the ten public libraries which 
have hard copies of the DEIS available for the public, including the 
following locations in the study area: 

Bureau of Reclamation, Northern California Area Office 
16349 Shasta Dam Boulevard 
Shasta Lake, CA 96019 

Dunsmuir Branch Library 
5714 Dunsmuir Avenue 
Dunsmuir, CA 96025 

Shasta County Public Library, 
Redding Library 
1100 Parkview Avenue 
Redding, CA 96001 

In addition, as described in Chapter 28, “DEIS Distribution List,” over 
1,530 individuals, non-governmental organization, and private interested 
parties received an electronic version of the DEIS in the form of a DVD. 

CWC-5: Please refer to Master Comment Response BDCP-1, 
“Relationship of the SLWRI to the Bay Delta Conservation Plan.” 
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CWC-6: Please refer to Master Comment Response BDCP-1, 
“Relationship of the SLWRI to the Bay Delta Conservation 
Plan.”CWC-7: Please refer to Master Comment Response BDCP-1, 
“Relationship of the SLWRI to the Bay Delta Conservation Plan.” 

CWC-8: Modeling results show that there are significant project 
benefits to anadromous fish in critical and dry years under CP4, when 
Chinook populations are at greatest risk. By increasing production in 
these years, relative to the base conditions, the risk of extirpation of 
listed species is greatly reduced, and therefore provides a significant 
benefit to the run. 

While the juvenile to adult return rates for all runs but winter-run 
Chinook salmon run in the Sacramento River are unknown, the increase 
in juvenile production during critical and dry water years would increase 
the likelihood of increased adult returns. This shows a significant benefit 
of the project because these are the years in which the Chinook salmon 
populations, as well as steelhead, are at the greatest risk, as described by 
NMFS in both their Draft and Final Recovery Plans (2009 and 2014). 

Please refer to Master Comment Response DSFISH-5, “Fish and 
Wildlife Coordination Act Report.” 

CWC-9: Please refer to Master Comment Response DSFISH-4, 
“Maintaining Sacramento River Flows to Meet Fish Needs and 
Regulatory Requirements,” and Master Comment Response DSFISH-8, 
“National Marine Fisheries Service Recovery Plan, Anadromous Fish 
Restoration Program, Doubling Goals and Biological Opinions.” 

CWC-10: Please refer to Master Comment Response DSFISH-5, “Fish 
and Wildlife Coordination Act Report.” 

CWC-11: The USFWS Coordination Act Report referenced by the 
commenter was based on outdated CalSim-II modeling that does not 
include the 2008 USFWS BO and 2009 NMFS BO operation 
Reasonable and Prudent Alternative requirements. Additionally, 
USFWS does not separate the benefits that the SLWRI provides, and 
specifically targets, for water years in which cold water would otherwise 
not be available - critical and dry years - particularly when these years 
follow other critical, dry and/or below normal water years. Combining 
all water years minimizes the benefits by including years in which 
Shasta Lake would be operated as it would without the project. 

The riparian, floodplain and side channel restoration components are not 
mitigation for the SLWRI, but are restoration projects. While these can 
be conducted without raising the dam, fish will benefit significantly 
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more by having restored habitat, as well as a more reliable source of 
cold water when cold water would otherwise not be available. 

Please refer to Master Comment Response DSFISH-5, “Fish and 
Wildlife Coordination Act Report.” 

CWC-12: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

CWC-13: The purpose of the project, as described in Chapter 1, 
“Introduction,” Section 1.2.1, “Project Purpose and Objectives,” of the 
Final EIS, is to improve operational flexibility of the Delta watershed 
system to meet specified primary and secondary project objectives. The 
two primary project objectives are to (1) increase the survival of 
anadromous fish populations in the Sacramento River, primarily 
upstream from the RBPP, and (2) increase water supply and water 
supply reliability for agricultural, M&I, and environmental purposes, to 
help meet current and future water demands, with a focus on enlarging 
Shasta Dam and Reservoir. 

Primary project objectives are those which specific alternatives are 
formulated to address. The two primary project objectives are 
considered to have coequal priority, with each pursued to the maximum 
practicable extent without adversely affecting the other. The most 
efficient way to meet both primary objectives is to enlarge Shasta 
Reservoir.  The existing Shasta Reservoir cannot be reoperated to 
benefit anadromous fisheries without impacting water supply reliability. 

Please refer to Master Comment Response ALTD-2, “Alternative 
Development – Anadromous Fish Survival.” 

CWC-14: The SLWRI has two primary coequal objectives that must be 
met, and neither must impede or harm the other objective. While the 
SLWRI is not the only way to improve anadromous fish survival, the 
best way and most efficient way to meet both primary objectives is to 
implement the SLWRI. 

CWC-15: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

CWC-16: Please refer to Master Comment Response DSFISH-4, 
“Maintaining Sacramento River Flows to Meet Fish Needs and 
Regulatory Requirements,” Master Comment Response DSFISH-8, 
“National Marine Fisheries Service Recovery Plan, Anadromous Fish 
Restoration Program, Doubling Goals and Biological Opinions.” 

CWC-17: Shasta will continue to be operated under the required 
guidelines, as defined in the 2009 NMFS BO that includes working with 
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the four Fisheries and Operation Technical Teams (including the 
Sacramento River Temperature Technical Group) responsible for 
adjusting operations to meet contractual obligations for water deliveries 
and to minimize adverse effects on listed anadromous fish species. 
These groups provide recommendations to the Water Operations 
Management Team (WOMT), which then considers recommendations 
from multiple work teams to inform changes in water operations. Also 
see Master Comment Response DSFISH-8, “National Marine Fisheries 
Service Recovery Plan, Anadromous Fish Restoration Program, 
Doubling Goals and Biological Opinions.” 

CWC-18: Mitigation Measure Bot-7 in Chapter 12, “Botanical 
Resources and Wetlands,” requires implementation of a riverine 
ecosystem mitigation and adaptive management plan to avoid and 
compensate for the impact of altered flow regimes on riparian and 
wetland communities. This adaptive management plan has been 
described in the Final EIS. See Master Comment Response CMS-1, 
“EIS Mitigation Plan.” 

CWC-19: Mitigation Measure Bot-7 in Chapter 12, “Botanical 
Resources and Wetlands,” requires implementation of a riverine 
ecosystem mitigation and adaptive management plan to avoid and 
compensate for the impact of altered flow regimes on riparian and 
wetland communities. This adaptive management plan has been 
described in the Final EIS.  See Master Comment Response CMS-1, 
“EIS Mitigation Plan.” 

CWC-20: The discussion of fisheries impacts in Chapter 11, “Fisheries 
and Aquatic Ecosystems,” referenced by the commenter is specific to 
impacts to cold water habitat. Please refer to Master Comment Response 
GEN-1, “Comment Included as Part of the Record.” 

CWC-21: Chapter 7, “Water Quality,” and the associated Water Quality 
Technical Report provide a comprehensive discussion of the nature and 
location of historic mining activities and existing features as they relate 
to heavy metals and other water quality constituents.  Under the No-
Action Alternative, the existing mine drainage issues will continue 
consistent with abatement efforts of land owners and managers.  With 
the exception of an isolated area near the Bully Hill mine complex, there 
are no abandoned or active mines that would be subject to inundation or 
disturbance if the SLWRI project is implemented. 

  Discussion of water quality impacts on beneficial uses (e.g., cold water 
habitat) is provided in Chapter 7, “Water Quality,” specifically Impacts 
WQ-3 and WQ-6. Also refer to Master Comment Response DSFISH-5 
“Fish and Wildlife Coordination Act Report.” 
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CWC-22: The NMFS Final Recovery Plan states on page 151 of Table 
5.5 “Mainstem Sacramento River Recovery Actions,” “Develop and 
implement a river flow management plan for the Sacramento River 
downstream from Shasta and Keswick dams that considers the effects of 
climate change and balances beneficial uses with the flow and water 
temperature” (NMFS 2014). The Recovery Plan does not provide 
specific minimum flow requirements, but recommends the development 
of a new plan, and Reclamation must, until such time as a new plan is 
developed, follow the requirements established under the current BO. 

CWC-23: During the planning stages (development of the Plan 
Formulation Report), it was identified that the biggest benefits were 
shown to Chinook salmon came when water temperatures were lowered 
rather than when flows were adjusted to meet the Anadromous Fish 
Restoration Program flow goals. Therefore, the CP4 was developed 
specifically to establish a cold water pool for fish benefits. This proved, 
through the SALMOD results, to have the highest juvenile production. 

Under CP4, the additional 378,000 acre-feet of water in storage every 
year will essentially act as a buffer against rising temperatures in the 
spring and summer, allowing for colder releases from Shasta Reservoir 
during critical periods when anadromous fish are most at risk. The 
378,000 acre-feet of additional storage will be reserved for the cold 
water pool alone, and cannot be accessed to meet contract demands, 
regardless of water year type or contractor demand. While releasing 
some of this stored water to improve flow conditions may be warranted 
at certain times, the resulting drawdown in storage would decrease the 
effectiveness of the cold water pool to act as a temperature buffer. 
Therefore, it is important to recognize the tradeoffs between using the 
additional storage to improve flow conditions or to improve temperature 
conditions. Modeling of CP4 for the DEIS focused on maintaining cold 
water storage as the highest priority, rather than on modifying flows 
alone, because according to NMFS, one of the key risks to Chinook 
Salmon populations is a “prolonged drought which depletes the cold 
water pool in Shasta Reservoir or some related failure to manage cold 
water storage” (NMFS 2009). 

Please refer to Master Comment Response DSFISH-8, “National Marine 
Fisheries Service Recovery Plan, Anadromous Fish Restoration 
Program, Doubling Goals and Biological Opinions.” 

CWC-24: SLWRI action alternatives are anticipated to benefit 
anadromous fish in the Sacramento River downstream from Shasta Dam. 

Please see Chapter 11, “Fisheries and Aquatic Ecosystems.” Please refer 
to Master Comment Response ALTD-2, “Alternative Development – 
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Anadromous Fish Survival,” and Master Comment Response ALTR-1, 
“Range of Alternatives – General.” 

CWC-25: SLWRI action alternatives are anticipated to benefit 
anadromous fish in the Sacramento River downstream from Shasta Dam. 
Please see Chapter 11, “Fisheries and Aquatic Ecosystems.” Please refer 
to Master Comment Response ALTD-2, “Alternative Development – 
Anadromous Fish Survival,” and Master Comment Response ALTR-1, 
“Range of Alternatives – General.” 

CWC-26: Please refer to Master Comment Response ALTD-2, 
“Alternative Development – Anadromous Fish Survival,” and Master 
Comment Response ALTR-1, “Range of Alternatives – General.” 

CWC-27: Please refer to Master Comment Response FISHPASS-1, 
“Fish Passage Above Shasta Dam.” 

CWC-28: Please refer to Master Comment Response DSFISH-8, 
“National Marine Fisheries Service Recovery Plan, Anadromous Fish 
Restoration Program, Doubling Goals and Biological Opinions,” and 
Master Comment Response DSFISH-3, “Fish Habitat Restoration.” 

CWC-29: The purpose of the project, as described in Chapter 1, 
“Introduction,” Section 1.2.1, “Project Purpose Objectives,” of the Final 
EIS, is to improve operational flexibility of the Delta watershed system 
to meet specified primary and secondary project objectives. The two 
primary project objectives are to (1) increase the survival of anadromous 
fish populations in the Sacramento River, primarily upstream from the 
RBPP, and (2) increase water supply and water supply reliability for 
agricultural, M&I, and environmental purposes, to help meet current and 
future water demands, with a focus on enlarging Shasta Dam and 
Reservoir. 

Primary project objectives are those which specific alternatives are 
formulated to address. The two primary project objectives are 
considered to have coequal priority, with each pursued to the maximum 
practicable extent without adversely affecting the other. The most 
efficient way to meet both primary objectives is to enlarge Shasta 
Reservoir.  The existing Shasta Reservoir cannot be reoperated to 
benefit anadromous fisheries without impacting water supply reliability. 

Please refer to Master Comment Response ALTD-2, “Alternative 
Development – Anadromous Fish Survival.” 

CWC-30: Please refer to Master Comment Response DSFISH-8, 
“National Marine Fisheries Service Recovery Plan, Anadromous Fish 
Restoration Program, Doubling Goals and Biological Opinions,” and 
Master Comment Response DSFISH-3, “Fish Habitat Restoration.” 
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CWC-31: Please refer to Master Comment Response DSFISH-3 “Fish 
Habitat Restoration,”f Master Comment Response DSFISH-8, “National 
Marine Fisheries Service Recovery Plan, Anadromous Fish Restoration 
Program, Doubling Goals and Biological Opinions,” and Master 
Comment Response FISHPASS-1, “Fish Passage Above Shasta Dam.” 

CWC-32: Please refer to Master Comment Response DSFISH-5, “Fish 
and Wildlife Coordination Act Report.” 

CWC-33: A response to this comment is not required under NEPA 
because the comment does not raise a significant environmental issue 
(NEPA Regulations 40 CFR 1503.4).  Many comment authors expressed 
personal opinions, histories or experiences which are not appropriately 
addressed as part of the NEPA process.  This comment will be included 
as part of the record and made available to decision makers before final 
decision on the proposed project. 

CWC-34: Chapter 12, “Botanical Resources and Wetlands,” and 
Chapter 13, “Wildlife Resources,” of the Final EIS were revised to 
enhance the discussion of sensitive and special status species, including 
impacts and mitigation measures. 

CWC-35: These impacts were addressed in Chapter 13, “Wildlife 
Resources,” Section 13.3.4, “Direct and Indirect Effects,” of the EIS 
under Impact Wild-7, “Impacts on the Purple Martin and Its Nesting 
Habitat includes the analysis of impacts to purple martin.” The Wildlife 
Resources Technical Report – Attachment 3 (Breeding Bird Survey 
Results – Breeding Bird Surveys 2007-2014) includes information on 
purple martin surveys and the Wildlife Resources Technical Report has 
been revised for the Final EIS to enhance the discussion of purple martin 
and its nesting habitat. Revisions were also made to Impact Wild-7 and 
Mitigation Measure Wild-7 in Chapter 13 of the Final EIS. 

CWC-36: Reclamation does not intend to revise the DEIS. Chapter 12, 
“Botanical Resources and Wetlands,” and Chapter 13, “Wildlife 
Resources,” of the Final EIS were revised to enhance the discussion of 
sensitive and special status species, including impacts and mitigation 
measures.CWC-37: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

CWC-38: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

CWC-39: As fully described in Chapter 12, “Botany,” the riverine 
ecosystem mitigation and adaptive management plan would, “mitigate to 
the extent feasible any identified impacts of an altered Sacramento River 
flow regime on existing riparian and wetland communities, and 
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associated instream, riparian, and wetland habitat values for aquatic and 
terrestrial special-status species along the Sacramento River from Shasta 
Dam to Colusa (River Mile 144).” The goals of the plan, which will also 
serve as performance standards, will be to result in no net reduction in 
the average amount of any of the following along the Sacramento River 
from Shasta Dam to Colusa: (1) Channel migration in selected areas of 
natural vegetation dominated by native species, (2)  Overbank 
inundation of natural vegetation dominated by native species in selected 
areas, and (3) Regeneration of early-successional riparian vegetation 
(e.g.,  cottonwood regeneration) in selected areas.  The plan will reduce 
impacts to riparian habitat to less than significant through modeling or 
monitoring at representative locations to quantify impacts, evaluating 
feasible modifications to the procedures for operating Shasta Dam to 
reduce or eliminate adverse impacts and facilitate riparian habitat 
establishment, and implementing mitigation actions that would expand 
and improve riparian habitat. 

CWC-40: The analysis in the DEIS was informed by the CALFED 
Ecosystem Restoration Program study from March 2008. 

CWC-41: Comment noted. 

CWC-42: Comment noted. 

CWC-43: Comment noted. 

CWC-44: Comment noted. 

CWC-45: Comment noted. 

CWC-46: Comment noted. 

CWC-47: Comment noted. 

CWC-48: Comment noted. 

CWC-49: Comment noted. 

CWC-50: Comment noted. 

CWC-51: Comment noted. 

CWC-52: Comment noted. 

CWC-53: Comment noted. 

CWC-54: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 
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CWC-55: The Mitigation and Adaptive Management Plan will be 
developed in detail if an alternative is selected and a project is 
authorized by Congress. The Final EIS includes additional information 
related to many proposed mitigation measures, see the Preliminary 
Environmental Commitments and Mitigation Plan Appendix. 

CWC-56: Mitigation Measure Bot-7 in Chapter 12, “Botanical 
Resources and Wetlands,” requires implementation of a riverine 
ecosystem mitigation and adaptive management plan to avoid and 
compensate for the impact of altered flow regimes on riparian and 
wetland communities. This adaptive management plan has been 
described in the Final EIS.  See Master Comment Response CMS-1, 
“EIS Mitigation Plan.” 

CWC-57: As discussed in Mitigation Measure Bot-7, the plan will be 
consistent with and will support implementation of the Senate Bill 1086 
program, and will be developed in coordination with USFWS, NMFS, 
CDFW, and the Sacramento River Conservation Area Forum. 

CWC-58: As discussed in Mitigation Measure Bot-7, the plan will be 
consistent with and will support implementation of the Senate Bill 1086 
program, and will be developed in coordination with USFWS, NMFS, 
CDFW, and the Sacramento River Conservation Area Forum. 

CWC-59: Mitigation Measure Bot-7 in Chapter 12, “Botanical 
Resources and Wetlands,” requires implementation of a riverine 
ecosystem mitigation and adaptive management plan to avoid and 
compensate for the impact of altered flow regimes on riparian and 
wetland communities. This adaptive management plan has been 
described in the Final EIS.  See Master Comment Response, CMS-1 
“EIS Mitigation Plan.” 

CWC-60: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

CWC-61: Please refer to Master Comment Response WASR-3, “The 
Shasta-Trinity National Forest LRMP and Protection of the Eligibility of 
the McCloud River as a Wild and Scenic River,” Master Comment 
Response WASR-6, “Protections of the Lower McCloud River as 
Identified in the California Public Resources Code, Section 5093.542,” 
and Master Comment Response WASR-8, “Effects to the Eligibility of 
Rivers for Inclusion in the Federal Wild and Scenic River System.” 

CWC-62: Please refer to Master Comment Response WASR-8, “Effects 
to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 
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CWC-63: Please refer to Master Comment Response WASR-8, “Effects 
to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 

CWC-64: Please refer to Master Comment Response WASR-8, “Effects 
to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 

CWC-65: Comment noted. 

CWC-66: Please refer to Master Comment Response WASR-8, “Effects 
to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 

CWC-67: Please refer to Master Comment Response WASR-8, “Effects 
to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 

CWC-68: Please refer to Master Comment Response WASR-8, “Effects 
to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 

CWC-69: Please refer to Master Comment Response WASR-8, “Effects 
to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 

CWC-70: Please refer to Master Comment Response WASR-8, “Effects 
to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 

CWC-71: Please refer to Master Comment Response WASR-8, “Effects 
to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 

CWC-72: Please refer to Master Comment Response WASR-8, “Effects 
to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 

CWC-73: Please refer to Master Comment Response WASR-8, “Effects 
to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 

CWC-74: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River.” 

CWC-75: The impact analysis under Impact WASR-1 in Chapter 25, 
“Wild and Scenic River Considerations for McCloud River,” Section 
25.4.3, “Direct and Indirect Effects,” is sufficient; this impact analysis 
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was developed in close coordination with USFS, in its role as a 
cooperating agency. 

Please refer to Master Comment Response WASR-1, “Eligibility of the 
McCloud River as a Federal Wild and Scenic River.”  

CWC-76: Please refer to Master Comment Response WASR-3, “The 
Shasta-Trinity National Forest LRMP and Protection of the Eligibility of 
the McCloud River as a Wild and Scenic River,” and Master Comment 
Response WASR-4, “CRMP’s Responsibilities to Maintain the 
Outstandingly Remarkable Values of the McCloud River.” 

CWC-77: Please refer to Master Comment Response GEN-4, “Best 
Available Information,” Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River,” 
Master Comment Response WASR-3, “The Shasta-Trinity National 
Forest LRMP and Protection of the Eligibility of the McCloud River as a 
Wild and Scenic River,” and Master Comment Response WASR-4, 
“CRMP’s Responsibilities to Maintain the Outstandingly Remarkable 
Values of the McCloud River.” 

CWC-78: Please refer to Master Comment Response WASR-3, “The 
Shasta-Trinity National Forest LRMP and Protection of the Eligibility of 
the McCloud River as a Wild and Scenic River.” 

CWC-79: Please refer to Master Comment Response WASR-3, “The 
Shasta-Trinity National Forest LRMP and Protection of the Eligibility of 
the McCloud River as a Wild and Scenic River,” and Master Comment 
Response WASR-4, “CRMP’s Responsibilities to Maintain the 
Outstandingly Remarkable Values of the McCloud River.” 

CWC-80: Please refer to Master Comment Response WASR-6, 
“Protections of the Lower McCloud River as Identified in the California 
Public Resources Code, Section 5093.542.” 

CWC-81: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River,” 
Master Comment Response WASR-6, “Protections of the Lower 
McCloud River as Identified in the California Public Resources Code, 
Section 5093.542,” and Master Comment Response CMS-1, “EIS 
Mitigation Plan.” 

CWC-82: Please refer to Master Comment Response WASR-6, 
“Protections of the Lower McCloud River as Identified in the California 
Public Resources Code, Section 5093.542.” 
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CWC-83: Please refer to Master Comment Response WASR-6, 
“Protections of the Lower McCloud River as Identified in the California 
Public Resources Code, Section 5093.542.” 

CWC-84: Please refer to Master Comment Response WASR-8, “Effects 
to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 

CWC-85: Please refer to Master Comment Response WASR-8, “Effects 
to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 

CWC-86: Please refer to Master Comment Response WASR-8, “Effects 
to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 

CWC-87: The affected environment and impacts sections of Chapter 17, 
“Land Use and Planning,” of the EIS has been revised to include a 
discussion of Forest Service roadless areas adjacent to Shasta Lake. 

CWC-88: The affected environment and impacts sections of Chapter 17, 
“Land Use and Planning,” of the EIS has been revised to include a 
discussion of Forest Service roadless areas adjacent to Shasta Lake. 

CWC-89: The DEIS Chapter 19, “Aesthetics and Visual Resources,” 
describes the visual impact on scenic land values throughout the primary 
study area which contains the Whiskeytown -Shasta-Trinity National 
Recreation Area (NRA). Chapter 17, “Land Use and Planning,” 
considers the impacts on land use within the primary study area with 
consideration to the impacts on the NRA. 

Please refer to Master Comment Response REC-1, “Effects to 
Recreation at Shasta Lake.” 

CWC-90: Please refer to Master Comment Response REC-4, 
“Relocation of Recreation Facilities,” Master Comment Response 
REC-5, “Relocation of Private Recreation Facilities onto Federal 
Lands,” and Master Comment Response PLAR-1, “Effects to Private 
Residences and Businesses.” 

CWC-91: Please refer to Master Comment Response REC-4, 
“Relocation of Recreation Facilities,” Master Comment Response 
REC-5, “Relocation of Private Recreation Facilities onto Federal 
Lands,” and Master Comment Response PLAR-1, “Effects to Private 
Residences and Businesses.” 

CWC-92: Please refer to Master Comment Response NEPA-1 
“Sufficiency of EIS.” 
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33.10.10 EMA, Inc. 

 

Response to Comment from EMA, Inc. 
EMAI-1: Please refer to Master Comment Response MAILINGLIST-1, 
“Addition to the Mailing List.” 
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33.10.11 Environmental Protection Information Center 
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Responses to Comments from Environmental Protection 
Information Center 
EPIC-1: Please refer to Master Comment Response GEN-5, “Some 
People Support Dam Raise and Others Oppose Dam Raise.” 
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EPIC-2: Please refer to Master Comment Response ALTD-2, 
“Alternative Development – Anadromous Fish Survival,” and Master 
Comment Response ALTR-1, “Range of Alternatives – General.” 

EPIC-3: Please refer to Master Comment Response ALTD-2, 
“Alternative Development – Anadromous Fish Survival,” and Master 
Comment Response FISHPASS-1, “Fish Passage Above Shasta Dam.” 

EPIC-4: Please refer to Master Comment Response FM-6, “Effects to 
Downstream Flooding.” 

EPIC-5: Please refer to Master Comment Response GEN-1, “Comment 
Included as Part of the Record.” 

EPIC-6: The EIS, Chapter 7, “Water Quality,” includes a discussion of 
heavy metals and the associated impacts. Mitigation measures have been 
developed to ensure that the one known site (Bully Hill area) will be 
addressed. In addition Chapter 2, “Alternatives,” of the EIS includes a 
comprehensive list of environmental commitments, including 
preparation of a Storm Water Pollution Prevention Plan to ensure 
compliance with relevant water quality requirements. 

EPIC-7: Please refer to Master Comment Response REC-1, “Effects to 
Recreation at Shasta Lake,” and Master Comment Response PLAR-1, 
“Effects to Private Residences and Businesses.” 

EPIC-8: Reclamation is unaware of where the language referenced is 
used in the EIS. 

Please refer to Master Comment Response ALTR-1, “Range of 
Alternatives – General.” 

EPIC-9: As described in EIS Chapter 2, “Alternatives,” and 
summarized in Table 2-24, “Summary of Major Benefits of Action 
Alternatives,” under the various action alternatives total storage 
increases by 256,000 acre-feet (6.5 foot raise), 443,000 (12.5 foot raise), 
or 634,000 acre-feet (18.5 foot raise). 

Please refer to Master Comment Response ALTD-1, “Alternative 
Development – Water Supply Reliability,” and Master Comment 
Response WSR-8, “Action Alternatives Don’t Meet All Water 
Demands.” 

EPIC-10: Chapter 11, “Fisheries and Aquatic Ecosystems,” of the EIS 
has been revised to include additional information on impacts to 
tributaries to Shasta Lake, including the Sacramento River and McCloud 
River upstream from Shasta Lake.  Under CP3, about 2,189 feet of the 
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Upper Sacramento River would be subject to inundation. Under CP3, 
about 3,550 feet of the McCloud River would be subject to inundation. 

While the commenter suggest that the DEIS discloses significant 
environmental impacts to the McCloud, Pit and Sacramento Rivers, this 
statement is incorrect with respect to the Pit River. 

Chapter 25, “Wild and Scenic River Considerations for McCloud 
River,” of the EIS discloses the impacts to the McCloud River and the 
relevant outstandingly remarkable values (e.g., wild trout fishery). 

The commenter suggests that the SLWRI is a “threat to salmonid 
conservation objectives in Northern California watersheds.” This 
statement is inconsistent with one of the primary objectives of the 
SLWRI – Increase the survival of anadromous fish populations in the 
Sacramento River. 

EPIC-11: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River,” 
and Master Comment Response WASR-6, “Protections of the Lower 
McCloud River as Identified in the California Public Resources Code, 
Section 5093.542.” 

EPIC-12: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources,” and Master Comment Response CR-2, 
“Federal Recognition.” 

EPIC-13: Please refer to Master Comment Response GEN-2, 
“Unsubstantiated Information,” Master Comment Response GEN-4, 
“Best Available Information,” and Master Comment Response GEN-7, 
“Rules and Regulations for Water Operations under Action 
Alternatives.” 

EPIC-14: Please refer to Master Comment Response BDCP-1, 
“Relationship of the SLWRI to the Bay Delta Conservation Plan,” and 
Master Comment Response FRACK-1, “Water Supply Used for 
Fracking.” 

EPIC-15: Please refer to Master Comment Response NEPA-1, 
“Sufficiency of the EIS,” and Master Comment Response NEPA-2 
“Cumulative Impacts.” 

EPIC-16: Please refer to Master Comment Response RAH-1, 
“Available Water to Fill an Enlarged Reservoir.” 

EPIC-17: Please refer to Master Comment Response RE-1, “Reservoir 
Evaporation.” 
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EPIC-18: Please refer to Master Comment Response WSR-1, “Water 
Supply Demands, Supplies, and Project Benefits.” 

EPIC-19: The important issue is the severity of future drought 
conditions.  Please refer to Figures 3-120 through 3-122 in the Climate 
Change Modeling Appendix where it is shows that an enlarged Shasta 
can potentially mitigate the severity of future droughts. 

Please refer to Master Comment Response CC-1, “Climate Change 
Uncertainty and Related Evaluations.” 

EPIC-20: Please refer to Master Comment Response ALTD-1, 
“Alternative Development – Water Supply Reliability,” Master 
Comment Response ALTD-2, “Alternative Development – Anadromous 
Fish Survival,” and Master Comment Response ALTR-1, “Range of 
Alternatives – General.” 

EPIC-21: Please refer to Master Comment Response EI-1, “Intent of 
NEPA Process to Provide Fair and Full Discussion of Significant 
Environmental Impacts,” and Master Comment Response GEN-4, “Best 
Available Information.” 

EPIC-22: The potential environmental consequences of the project 
alternatives as they relate to cultural resources,  agriculture and 
important farmland and cultural resources are discussed in Chapter 14 
“Cultural Resources,” Chapter 10, “Agriculture and Important 
Farmland,” and Chapter 24, “Environmental Justice.” 

Please refer to Master Comment Response NEPA-1, “Sufficiency of the 
EIS,” and Master Comment Response COST/BEN-1, “Intent of EIS and 
Process to Determine Federal Interest.” 
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33.10.12 Environmental Water Caucus 
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Responses to Comments from Environmental Water Caucus 
EWC-1: Please refer to Master Comment Response COST/BEN-1, 
“Intent of EIS and Process to Determine Federal Interest, and Master 
Comment Response GEN-5, “Some People Support Dam Raise and 
Others Oppose Dam Raise.” 
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EWC-2: Chapter 11, “Fisheries and Aquatic Ecosystems,” Section 
11.3.3, “Direct and Indirect Effects” describes in detail the impacts and 
benefits to the fisheries in the Sacramento River and Delta. 

Please refer to Master Comment Response GEN-2, “Unsubstantiated 
Information.” 

EWC-3: A response to this comment is not required under NEPA 
because the comment does not raise a significant environmental issue 
(NEPA Regulations 40 CFR Part 1503.4). Many comment authors 
expressed personal opinions, histories or experiences which are not 
appropriately addressed as part of the NEPA process. This comment will 
be included as part of the record and made available to decision makers 
before a final decision on the proposed project. 

This comment is related to the preliminary cost allocation analysis 
completed for the Draft Feasibility Report (which was released to the 
public in February 2012). 

Please refer to Master Comment Response COST/BEN-5, “Potential 
Project Financing.” 

EWC-4: Please refer to Master Comment Response GEN-5, “Some 
People Support Dam Raise and Others Oppose Dam Raise.” 

EWC-5: Please refer to Master Comment Response GEN-1, “Comment 
Included as Part of the Record.” 

EWC-6: A response to this comment is not required under NEPA 
because the comment does not raise a significant environmental issue 
(NEPA Regulations 40 CFR Part 1503.4). Many comment authors 
expressed personal opinions, histories or experiences which are not 
appropriately addressed as part of the NEPA process. This comment will 
be included as part of the record and made available to decision makers 
before a final decision on the proposed project. 

This comment is related to the preliminary cost allocation analysis 
completed for the Draft Feasibility Report (which was released to the 
public in February 2012).  Please refer to Master Comment Response 
COST/BEN-5, “Potential Project Financing.” 

EWC-7: Please refer to Master Comment Response GEN-1, “Comment 
Included as Part of the Record.” 

EWC-8: Please refer to Master Comment Response DSFISH-5, “Fish 
and Wildlife Coordination Act Report,” Master Comment Response 
DSFISH-3, “Fish Habitat Restoration,” Master Comment Response 
DSFISH-8, “National Marine Fisheries Service Recovery Plan, 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.10-142  Final – December 2014 

Anadromous Fish Restoration Program Doubling Goals and Biological 
Opinions.” 

EWC-9: Reclamation acknowledges that there are multiple stressors to 
anadromous fish populations that the project does not - and cannot - 
address, and that the project alone is not sufficient to ensure the viability 
of anadromous fish populations. However, the project does provide 
benefits to fish at critical times, and as such could be an important part 
of the larger restoration effort. In particular, modeling results show that 
CP4 provides significant benefits to anadromous fish in critical and dry 
years, when Chinook populations are at greatest risk of temperature 
related mortality. By increasing production in these years, relative to the 
base conditions, the risk of extirpation of listed species is greatly 
reduced, and the project therefore provides a significant benefit to the 
species/run. 

Please refer to Master Comment Response GEN-2, “Unsubstantiated 
Information.” 

EWC-10: This comment appears to be related to allocation of costs to 
project beneficiaries, which is outside the scope of the DEIS.  A 
response to this comment is not required under NEPA because the 
comment does not raise a significant environmental issue (NEPA 
Regulations 40 CFR Part 1503.4(b)).  As described in Master Comment 
Response COST/BEN-5, “Potential Project Financing,” an updated cost 
allocation was included in the SLWRI Final Feasibility Report. This 
comment was included as part of the record and made available to 
decision makers before a final decision on the proposed project. 

Please refer to Master Comment Response GEN-4, “Best Available 
Information.” 

EWC-11: This comment appears to be related to allocation of costs to 
project beneficiaries, which is outside the scope of the DEIS.  Per, 
NEPA 40 CFR 1502.23, “…the weighing of the merits and drawbacks 
of the various alternatives need not be displayed in a monetary cost-
benefit analysis and should not be when there are important qualitative 
considerations.”  Accordingly, the DEIS does not identify a most “cost 
effective” alternative.  As described in Master Comment Response 
COST/BEN-2, “Comments Related to the SLWRI Feasibility Report,” 
and Master Comment Response COST/BEN-5, “Potential Project 
Financing,” updated evaluations related to economic feasibility and cost 
allocation was included in the SLWRI Final Feasibility Report.  A 
response to this comment is not required under NEPA because the 
comment does not raise a significant environmental issue (NEPA 
Regulations 40 CFR 1503.4(b)).  This comment will be included as part 
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of the record and made available to decision makers before a final 
decision on the proposed project. 

EWC-12: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River,” 
and Master Comment Response WASR-3, “The Shasta-Trinity National 
Forest LRMP and Protection of the Eligibility of the McCloud River as a 
Wild and Scenic River.” 

EWC-13: Please refer to Master Comment Response WASR-6, 
“Protections of the Lower McCloud River as Identified in the California 
Public Resources Code, Section 5093.542.” 

EWC-14: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources,” and Master Comment Response CR-8, 
“Native American Connection to Salmon.” 

EWC-15: Please refer to Master Comment Response ALTR-1, “Range 
of Alternatives General,” Master Comment Response P&N-1, “Purpose 
and Need and Objectives.” 

EWC-16: Please refer to Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability,” Master Comment 
Response P&N-1, “Purpose and Need and Objectives.” 

EWC-17: Please refer to Master Comment Response BDCP-1, 
“Relationship of the SLWRI to the Bay Delta Conservation Plan,” and 
Master Comment Response EI-7, “Bay Delta Conservation Plan Too 
Speculative to Provide Meaningful Quantitative Cumulative Analysis in 
SLWRI EIS.” 

EWC-18: Please refer to Master Comment Response WR-1, “Water 
Rights.” 

EWC-19: Please refer to Master Comment Response COST/BEN-2, 
“Comments Related to the SLWRI Feasibility Report,” and Master 
Comment Response GEN-4, “Best Available Information.” 

EWC-20: Please refer to Master Comment Response WR-1, “Water 
Rights.” 

EWC-21: All operations simulation modeling in the DEIS was 
performed with the latest version of the CalSim-II simulation model, the 
best available tool for modeling joint CVP/SWP system operations in 
California.  The assumptions in the modeling used in support of this 
document included the NMFS 2009 BO and Conference Opinion on the 
Long-Term Operations of the CVP and SWP (2009 NMFS BO) and 
USFWS 2008 Formal Endangered Species Act Consultation on the 
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Proposed Coordinated Operations of the CVP and SWP (2008 USFWS 
Biological Opinion (BO)) as well as the most recent versions of all other 
regulatory conditions.  Specific details of the assumptions included in 
the CalSim-II modeling are included in the Modeling Appendix.  In the 
modeling many other water supply and water quality requirements must 
be met to allow exports.  Delta wide requirements are met with the 
additional releases from the enlarged Shasta reservoir allowing 
additional pumping. The results of this modeling include the system 
response to the project including changes in reservoir storages, releases, 
stream flows, and Delta exports.  These results are summarized in the 
EIS Chapter 6, “Hydrology, Hydraulics, and Water Management,” 
Section 6.3.1, “Environmental Consequences and Mitigation Measures,” 
and text with full results included in the Modeling Appendix.  

EWC-22: None of the action alternatives evaluated in the DEIS would 
have any effect on the water transfer program between north of Delta 
and south of Delta contractors and therefore is not evaluated in the 
DEIS. 

EWC-23: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record,” and Master Comment 
Response GEN-5, “Some People Support Dam Raise and Others Oppose 
Dam Raise.” 

EWC-24: Comment noted. 

Please refer to Master Comment Response COST/BEN-1, “Intent of EIS 
and Process to Determine Federal Interest.” 

EWC-25: Please refer to Master Comment Response COST/BEN-1, 
“Intent of EIS and Process to Determine Federal Interest,” Master 
Comment Response COST/BEN-3, “Estimated Increased Water Supply 
Reliability Under Action Alternatives,” Master Comment Response 
WSR-1, “Water Supply Demands, Supplies, and Project Benefits,” and 
Master Comment Response P&N-1, “Purpose and Need and 
Objectives.” 

EWC-26: Please refer to Master Comment Response WSR-1, “Water 
Supply Demands, Supplies, and Project Benefits.” 

EWC-27: Please refer to Master Comment Response WR-1, “Water 
Rights.” 

EWC-28: The CVP operates in conjunction with the SWP according to 
the Coordinated Operations Agreement (COA) between Reclamation 
and DWR, which is described in the DEIS Chapter 6, “Hydrology, 
Hydraulics, and Water Management,” Section 6.2, “Regulatory 
Framework.” As described in the DEIS, COA defines how Reclamation 
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and DWR share their joint responsibility of meeting Delta water quality 
standards and the water demands of senior water right holders, and how 
the agencies share surplus flows.  Operations related to the Joint Point of 
Diversion (JPOD), referring to the CVP and SWP use of each other’s 
pumping facilities in the south Delta, are also described in DEIS Chapter 
6, “Hydrology, Hydraulics, and Water Management,” Section 6.2, 
“Regulatory Framework.” DWR prepares State Water Project Delivery 
Reliability Reports that are updated biannually and published on DWR’s 
Bay-Delta Office website at 
http://baydeltaoffice.water.ca.gov/swpreliability/.  The most recent 
finalized version of this report is the “State Water Project Final Delivery 
Reliability Report 2011,” which was released in June 2012. As described 
in the SWP Reliability Report and evidenced by COA and the JPOD, 
Reclamation and DWR work closely to coordinate their operations to 
make the most efficient use of the common water supply available to the 
CVP and SWP to meet regulatory requirements and optimize delivery 
capability for both projects. 

EWC-29: Please refer to Master Comment Response COST/BEN-1, 
“Intent of EIS and Process to Determine Federal Interest,” and Master 
Comment Response P&N-1, “Purpose and Need and Objectives.” 

EWC-30: Effects to Chinook salmon, including beneficial effects, are 
discussed in EIS Chapter 11, “Fisheries and Aquatic Ecosystems,” 
Section 11.3.3, “Direct and Indirect Effects.” As described in the EIS, all 
action alternatives would generally result in improved flow and water 
temperature conditions for Chinook salmon in the upper Sacramento 
River downstream from Shasta Dam. This would benefit anadromous 
fish survival in the upper Sacramento River.  Potential benefits of 
SLWRI action alternatives are described in EIS Chapter 2, 
“Alternatives,” Section 2.3, “Action Alternatives,” and Section 2.5, 
“Summary of Potential Benefits of Action Alternatives. 

Please refer to Master Comment Response ALTD-2, “Alternative 
Development- Anadromous Fish Survival,” and Master Comment 
Response ALTR-1, “Range of Alternatives General,” Master Comment 
Response DSFISH-5, “Fish and Wildlife Coordination Act Report,” and 
Master Comment Response COST/BEN-1, “Intent of EIS and Process to 
Determine Federal Interest.” 

EWC-31: Please refer to Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability,” Master Comment 
Response ALTD-2, “Alternative Development- Anadromous Fish 
Survival,” Master Comment Response P&N-1, “Purpose and Need and 
Objectives,” Master Comment Response ALTS-1, “Alternative 
Selection,” Master Comment Response COST/BEN-1, “Intent of EIS 
and Process to Determine Federal Interest,” and Master Comment 
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Response WSR-1, “Water Supply Demands, Supplies, and Project 
Benefits.” 

EWC-32: Please refer to Master Comment Response DSFISH-8, 
“National Marine Fisheries Service Recovery Plan, Anadromous Fish 
Restoration Program Doubling Goals and Biological Opinions,” and 
Master Comment Response GEN-7, “Rules and Regulations for Water 
Operations under Action Alternatives.” 

EWC-33: Water supply reliability benefits of each action alternative 
were estimated using CalSim-II, which is the best tool available, using 
standard methodologies that are consistent with the current regulatory 
framework.  For information related to the CalSim-II model used for 
evaluations in the EIS, please see EIS Chapter 6, “Hydrology, 
Hydraulics, and Water Management,” Section 6.3.1, “Methods and 
Assumptions,” and the Modeling Appendix, Chapter 2, “CalSim-II.” 
Please refer to Master Comment Response DSFISH-2, “Fisheries 
Models and Tools,” and Master Comment Response GEN-4, “Best 
Available Information.” 

EWC-34: Per, NEPA 40 CFR 1502.23, “…the weighing of the merits 
and drawbacks of the various alternatives need not be displayed in a 
monetary cost-benefit analysis and should not be when there are 
important qualitative considerations. Accordingly, the Draft EIS does 
not identify a “most cost effective” alternative.  A response to this 
comment is not required under NEPA because the comment does not 
raise a significant environmental issue (NEPA Regulations 40 CFR Part 
1503.4).  As described in Master Comment Response COST/BEN-2 - 
“Comments Related to the SLWRI Feasibility Report,” evaluations 
related to economic feasibility was included in the SLWRI Final 
Feasibility Report. This comment was included as part of the record and 
made available to decision makers before a final decision on the 
proposed project. 

Please refer to Master Comment Response COST/BEN-2, “Comments 
Related to the SLWRI Feasibility Report.” 

EWC-35: This comment appears to be related to allocation of costs to 
project beneficiaries, which is outside the scope of the DEIS. A response 
to this comment is not required under NEPA because the comment does 
not raise a significant environmental issue (NEPA Regulations 40 CFR 
Part 1503.4(b)). As described in Master Comment Response 
COST/BEN-5, “Potential Project Financing,” an updated cost allocation 
was included in the SLWRI Final Feasibility Report. This comment was 
included as part of the record and made available to decision makers 
before a final decision on the proposed project. 



Chapter 33 
Public Comments and Responses 

 33.10-147  Final – December 2014 

Please refer to Master Comment Response COST/BEN-2, “Comments 
Related to the SLWRI Feasibility Report,” and Master Comment 
Response ALTS-1, “Alternative Selection.” 

EWC-36: Please refer to Master Comment Response DSFISH-8, 
“National Marine Fisheries Service Recovery Plan, Anadromous Fish 
Restoration Program Doubling Goals and Biological Opinions,” and 
Master Comment Response DSFISH-5, “Fish and Wildlife Coordination 
Act Report.” 

EWC-37: Please refer to Master Comment Response DSFISH-5, “Fish 
and Wildlife Coordination Act Report.” 

EWC-38: Please refer to Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability,” Master Comment 
Response ALTD-2, “Alternative Development- Anadromous Fish 
Survival,” Master Comment Response ALTR-1, “Range of Alternatives 
General,” Master Comment Response ALTS-1, “Alternative Selection,” 
Master Comment Response DSFISH-3, “Fish Habitat Restoration,” 
Master Comment Response DSFISH-4, “Maintaining Sacramento River 
Flows to Meet Fish Needs and Regulatory Requirements,” Master 
Comment Response DSFISH-5, “Fish and Wildlife Coordination Act 
Report,” and Master Comment Response DSFISH-8, “National Marine 
Fisheries Service Recovery Plan, Anadromous Fish Restoration Program 
Doubling Goals and Biological Opinions.” 

EWC-39: Please refer to Master Comment Response DSFISH-5, “Fish 
and Wildlife Coordination Act Report.” 

EWC-40: Please refer to Master Comment Response DSFISH-8, 
“National Marine Fisheries Service Recovery Plan, Anadromous Fish 
Restoration Program Doubling Goals and Biological Opinions,” Master 
Comment Response DSFISH-4, “Maintaining Sacramento River Flows 
to Meet Fish Needs and Regulatory Requirements,” and Master 
Comment Response DSFISH-5, “Fish and Wildlife Coordination Act 
Report.” 

EWC-41: Please refer to Master Comment Response DSFISH-8, 
“National Marine Fisheries Service Recovery Plan, Anadromous Fish 
Restoration Program Doubling Goals and Biological Opinions,” Master 
Comment Response DSFISH-2, “Fisheries Models and Tools,” and 
Master Comment Response REC-9, “Relationship Between Recreation 
and Shasta Lake Water Levels.” 

EWC-42: CP4 and CP4A are alternatives with a dedicated cold water 
pool. A detailed discussion on management of the cold-water pool for 
anadromous fish is presented in Chapter 2, “Alternatives,” Section 2.3.6, 
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“CP4 and CP4A – 18.5-Foot Dam Raise, Anadromous Fish Focus with 
Water Supply Reliability.”  It is explained in the EIS that Reclamation 
would work cooperatively with the SRTTG (Sacramento River 
Temperature Task Group) to determine the best use of the cold-water 
pool each year under an adaptive cold water management plan.  
Reclamation would manage the cold-water pool and operate Shasta Dam 
each year based on recommendations from the SRTTG. Because 
adaptive management is predicated on using best available science and 
new information to make decisions, a monitoring program would be 
implemented as part of the adaptive management plan.  SRTTG 
members would conduct monitoring, develop monitoring protocols, and 
set performance standards to determine the success of adaptive 
management actions.” 

EWC-43: Please refer to Master Comment Response COST/BEN-5, 
“Potential Project Financing,” and Master Comment Response GEN-4, 
“Best Available Information.” 

EWC-44: Please refer to Master Comment Response ALTD-2, 
“Alternative Development- Anadromous Fish Survival,” Master 
Comment Response FISHPASS-1, “Fish Passage Above Shasta Dam,” 
and Master Comment Response DSFISH-5, “Fish and Wildlife 
Coordination Act Report.” 

EWC-45: Please refer to Master Comment Response DSFISH-4, 
“Maintaining Sacramento River Flows to Meet Fish Needs and 
Regulatory Requirements.” 

EWC-46: All operations simulation modeling in the DEIS was 
performed with the latest version of the CalSim-II simulation model, the 
best available tool for modeling joint CVP/SWP system operations in 
California.  For information related to the CalSim-II model used for 
evaluations in the EIS, please see EIS Chapter 6, “Hydrology, 
Hydraulics, and Water Management,” Section 6.3.1, “Methods and 
Assumptions,” and the Modeling Appendix, Chapter 2, “CalSim-II.”  
While it is impossible to accurately predict the future the “modeled” 
results of any specific simulation, as included in the analysis, represent 
the best available set of anticipated system operations under the assumed 
set of hydrology, water demands, physical facilities, and regulatory 
conditions included in the simulation. 

Please refer to Master Comment Response GEN-4, “Best Available 
Information,” and Master Comment Response ALTR-1, “Range of 
Alternatives General.” 
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EWC-47: Please refer to Master Comment Response COST/BEN-2, 
“Comments Related to the SLWRI Feasibility Report,” and Master 
Comment Response GEN-4, “Best Available Information.” 

EWC-48: CALSIM is the best available tool to represent CVP/SWP 
operations.  Operations modeling was performed using the CalSim II 
simulation model, the best available tool for predicting CVP/SWP 
system-wide water operations. Details on the CalSim II model and the 
assumptions included in all simulations can be found in the Modeling 
Appendix, Chapter 2, “CalSim-II.” The CalSim-II model includes 
simulation of Trinity and Lewiston Lakes and the Clear Creek diversion 
from Lewiston Lake to the Sacramento River basin. Table 6-7 in 
Chapter 6, "Hydrology, Hydraulics and Water Management," shows 
changes in Trinity River flows simulated using CalSim-II, under the 
project alternatives in both existing and future conditions. On a long-
term average basis, there would be a marginal increase in Trinity River 
flows under the project alternatives as shown in Table 6-7. For detailed 
information on project operational impacts to fisheries in the Trinity 
River please review Section 11.3.3, “Direct and Indirect Effects” in 
Chapter 11, “Fisheries and Aquatic Ecosystems.” 

EWC-49: Comment noted. 

EWC-50: Please refer to Master Comment Response ALTD-2, 
“Alternative Development- Anadromous Fish Survival,” and Master 
Comment Response ALTR-1, “Range of Alternatives General.” 

EWC-51: Please refer to Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability,” Master Comment 
Response ALTD-2, “Alternative Development –Anadromous Fish 
Survival,” and Master Comment Response GEN-1, “Comment Included 
as Part of the Record.” 

EWC-52: Each of the alternatives provide benefits, to varying degrees, 
to anadromous fish in critical and dry years, when Chinook populations 
are at greatest risk of mortality. By increasing production in these years, 
relative to the base conditions, the risk of extirpation of listed species is 
reduced. In addition, the alternatives development process considered 
multiple additional proposals for improving conditions for anadromous 
fish. Refer to Chapter 11, “Fisheries and Aquatic Ecosystems,” Section 
11.3.3, “Direct and Indirect Effects” for additional details. 

Please refer to Master Comment Response ALTD-2, “Alternative 
Development- Anadromous Fish Survival,” Master Comment Response 
DSFISH-3, “Fish Habitat Restoration,” and Master Comment Response 
DSFISH-5, “Fish and Wildlife Coordination Act Report.” 
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EWC-53: The SLWRI has two primary coequal objectives that must be 
met, and neither must impede or harm the other objective. While the 
SLWRI is not the only way to improve anadromous fish survival, the 
most efficient way to meet both primary objectives is to enlarge Shasta 
Reservoir.  Under the SLWRI, Shasta Reservoir cannot be reoperated to 
benefit anadromous fisheries without impacting water supply reliability, 
and vice versa. 

Please refer to Master Comment Response ALTD-2, “Alternative 
Development- Anadromous Fish Survival,” Master Comment Response 
P&N-1, “Purpose and Need and Objectives,” and, Master Comment 
Response DSFISH-5, “Fish and Wildlife Coordination Act Report.” 

EWC-54: Shasta will continue to be operated under the required 
guidelines, as defined in the NMFS 2009 BO that includes working with 
the four Fisheries and Operation Technical Teams (including the 
Sacramento River Temperature Task Group) responsible for adjusting 
operations to meet contractual obligations for water deliveries and to 
minimize adverse effects on listed anadromous fish species. These 
groups provide recommendations to the Water Operations Management 
Team (WOMT), which then considers recommendations from multiple 
work teams to inform changes in water operations. 

The SLWRI has two primary coequal objectives that must be met, and 
neither must impede or harm the other objective. While the SLWRI is 
not the only way to improve anadromous fish survival, the most efficient 
way to meet both primary objectives is to enlarge Shasta Reservoir.  
Under the SLWRI, Shasta Reservoir cannot be reoperated to benefit 
anadromous fisheries without impacting water supply reliability, and 
vice versa. 

Please refer to Master Comment Response ALTD-2, “Alternative 
Development- Anadromous Fish Survival,” Master Comment Response 
ALTR-1, “Range of Alternatives General.” 

EWC-55: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record,” Master Comment Response 
GEN-4, “Best Available Information,” and Master Comment Response 
ALTS-1, “Alternative Selection.” 

EWC-56: Please refer to Master Comment Response WASR-3, “The 
Shasta-Trinity National Forest LRMP and Protection of the Eligibility of 
the McCloud River as a Wild and Scenic River,” Master Comment 
Response WASR-8, “Effects to the Eligibility of Rivers for Inclusion in 
the Federal Wild and Scenic River System,” and Master Comment 
Response WASR-6, “Protections of the Lower McCloud River as 
Identified in the California Public Resources Code, Section 5093.542.” 
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EWC-57: Please refer to Master Comment Response WASR-8, “Effects 
to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 

EWC-58: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River,” 
and Master Comment Response WASR-3, “The Shasta-Trinity National 
Forest LRMP and Protection of the Eligibility of the McCloud River as a 
Wild and Scenic River.” 

EWC-59: Please refer to Master Comment Response WASR-8, “Effects 
to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 

EWC-60: Please refer to Master Comment Response WASR-8, “Effects 
to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 

EWC-61: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River.” 

EWC-62: Please refer to Master Comment Response GEN-4, “Best 
Available Information.” 

EWC-63: Please refer to Master Comment Response WASR-3, “The 
Shasta-Trinity National Forest LRMP and Protection of the Eligibility of 
the McCloud River as a Wild and Scenic River,” and Master Comment 
Response WASR-4, “CRMP’s Responsibilities to Maintain the ORVs of 
the McCloud River.” 

EWC-64: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River,” 
Master Comment Response GEN-2, “Unsubstantiated Information.” 

EWC-65: Please refer to Master Comment Response WASR-3, “The 
Shasta-Trinity National Forest LRMP and Protection of the Eligibility of 
the McCloud River as a Wild and Scenic River,” and Master Comment 
Response WASR-4, “CRMP’s Responsibilities to Maintain the ORVs of 
the McCloud River.” 

EWC-66: Please refer to Master Comment Response WASR-3, “The 
Shasta-Trinity National Forest LRMP and Protection of the Eligibility of 
the McCloud River as a Wild and Scenic River,” and Master Comment 
Response WASR-4, “CRMP’s Responsibilities to Maintain the ORVs of 
the McCloud River.” 
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EWC-67: Please refer to Master Comment Response WASR-6, 
“Protections of the Lower McCloud River as Identified in the California 
Public Resources Code, Section 5093.542.” 

EWC-68: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River,” 
and Master Comment Response CMS-1, “EIS Mitigation Plan.” 

EWC-69: Please refer to Master Comment Response WASR-6, 
“Protections of the Lower McCloud River as Identified in the California 
Public Resources Code, Section 5093.542.” 

EWC-70: A response to this comment is not required under NEPA 
because the comment does not raise a significant environmental issue 
(NEPA Regulations 40 CFR Part 1503.4). Many comment authors 
expressed personal opinions, histories or experiences which are not 
appropriately addressed as part of the NEPA process. This comment will 
be included as part of the record and made available to decision makers 
before a final decision on the proposed project. 

EWC-71: Please refer to Master Comment Response CR-5, 
“Environmental Justice.” 

EWC-72: Please refer to Master Comment Response EJ-1, “Potential 
Effects to Disadvantaged Communities.” 

EWC-73: Please refer to Master Comment Response CR-5, 
“Environmental Justice,” and Master Comment Response CR-15, 
“National Historic Preservation Act Section 106 Consultations.” 

EWC-74: Please refer to Master Comment Response CR-3, “Current 
Effects to Cultural Resources,” and Master Comment Response CR-2, 
“Federal Recognition.” 

EWC-75: Please refer to Master Comment Response CR-2, “Federal 
Recognition,” Master Comment Response CR-3, “Current Effects to 
Cultural Resources,” Master Comment Response CR-8, “Native 
American Connection to Salmon,” and Master Comment Response CR-
11, “Cultural Resources and NEPA.” 

EWC-76: Please refer to Master Comment Response CR-3, “Current 
Effects to Cultural Resources,” and Master Comment Response CR-2, 
“Federal Recognition.” 

EWC-77: Please refer to Master Comment Response CR-2, “Federal 
Recognition.” 
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EWC-78: Please refer to Master Comment Response CR-3, “Current 
Effects to Cultural Resources,” and Master Comment Response CR-2, 
“Federal Recognition.” 

EWC-79: Please refer to Master Comment Response CR-3, “Current 
Effects to Cultural Resources,” and Master Comment Response CR-2, 
“Federal Recognition.” 

EWC-80: Please refer to Master Comment Response CR-2, “Federal 
Recognition,” and Master Comment Response CR-5, “Environmental 
Justice.” 

EWC-81: Please refer to Master Comment Response CR-2, “Federal 
Recognition,” and Master Comment Response CR-15, “National 
Historic Preservation Act Section 106 Consultations.” 

EWC-82: Chapter 1, “Introduction,” Section 1.6, “Areas of 
Controversy,” of the DEIS acknowledges that Native American 
concerns and cultural resources remain an area of controversy. The 
Record of Decision on the SLWRI will include the plan formulation 
evaluation as well as the FEIS, comments on the DEIS and responses to 
comments on the DEIS. The decision-maker will have a full picture of 
the public interests involved in the selection of an alternative to 
recommend to Congress for authorization. 

As stated in Chapter 1, “Introduction,” Section 1.1.1, “Project Purpose 
andObjectives” of the Final EIS, the Project purpose is to improve 
operational flexibility of the Sacramento-San Joaquin Delta watershed 
system to meet specified primary and secondary project objectives 
including increasing survival of anadromous fish populations in the 
Sacramento River and increasing water supply and water supply 
reliability for agricultural, M&I, and environmental purposes, to help 
meet current and future water demands (primary objectives); and to 
conserve, restore and enhance ecosystem resources in the Shasta Lake 
area and the upper Sacramento River, reduce flood damage downstream, 
develop additional hydropower generation capabilities at Shasta Dam, 
maintain and increase recreation opportunities at Shasta Lake and 
maintain or improve water quality conditions downstream (secondary 
objectives). The DEIS examines the full range of impacts on the human 
environment of five action alternatives and a no action alternative. 

Chapter 14, “Cultural Resources” identifies impacts from inundation of 
Traditional Cultural Properties and Sacred Land Filings, which include 
Winnemem Wintu places of traditional, ceremonial, and sacred uses. See 
“Impact Culture-2” in Section 14.3.4,  “Mitigation Measures” for 
“CP1,” “CP2,” “CP3,” “CP4,” and “CP5,” which are identified as 
significant and unavoidable, with no feasible mitigation identified. 
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Please refer to Master Comment Response CR-8, “Native American 
Connection to Salmon,” and Master Comment Response CR-2, “Federal 
Recognition.” 

EWC-83: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources,” and Master Comment Response CR-15, 
“National Historic Preservation Act Section 106 Consultations.” 

EWC-84: Please refer to Master Comment Response CR-6, “United 
Nations Declaration on “The Rights of Indigenous Peoples.” 

EWC-85: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources,” and Master Comment Response CR-5, 
“Environmental Justice.” 

EWC-86: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources,” and Master Comment Response CR-6, 
“United Nations Declaration on “The Rights of Indigenous Peoples.” 

EWC-87: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources.” 

EWC-88: Chapter 1, “Introduction,” Section 1.6, “Areas of 
Controversy,” of the DEIS acknowledges that Native American 
concerns and cultural resources remain an area of controversy. The 
Record of Decision on the SLWRI will include the plan formulation 
evaluation as well as the FEIS, comments on the DEIS and responses to 
comments on the DEIS. The decision-maker will have a full picture of 
the public interests involved in the selection of an alternative to 
recommend to Congress for authorization. 

As stated in Chapter 1, “Introduction,” Section 1.1.1, “Project Purpose 
Objectives” of the Final EIS, the Project purpose is to improve 
operational flexibility of the Sacramento-San Joaquin Delta watershed 
system to meet specified primary and secondary project objectives 
including increasing survival of anadromous fish populations in the 
Sacramento River and increasing water supply and water supply 
reliability for agricultural, M&I, and environmental purposes, to help 
meet current and future water demands (primary objectives); and to 
conserve, restore and enhance ecosystem resources in the Shasta Lake 
area and the upper Sacramento River, reduce flood damage downstream, 
develop additional hydropower generation capabilities at Shasta Dam, 
maintain and increase recreation opportunities at Shasta Lake and 
maintain or improve water quality conditions downstream (secondary 
objectives). The DEIS examines the full range of impacts on the human 
environment of five action alternatives and a no action alternative. 
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Chapter 14, “Cultural Resources” identifies impacts from inundation of 
Traditional Cultural Properties and Sacred Land Filings, which include 
Winnemem Wintu places of traditional, ceremonial, and sacred uses. See 
“Impact Culture-2” in Section 14.3.4, “Mitigation Measures” for “CP1,” 
“CP2,” “CP3,” “CP4,” and “CP5,” which are identified as significant 
and unavoidable, with no feasible mitigation identified. 

Please refer to Master Comment Response CR-5, “Environmental 
Justice.” 

EWC-89: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources,” and Master Comment Response CR-11, 
“Cultural Resources and NEPA.” 

EWC-90: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources,” and Master Comment Response CR-5, 
“Environmental Justice.” 

EWC-91:  The Botanical Resources and Wetlands Technical Report and 
Chapter 12, “Botanical Resources and Wetlands,” include updated 
information on Shasta snow-wreath.  Surveys were completed to map 
population sizes and locations to accurately quantify the impacts to 
Shasta snow-wreath populations from the dam raise and lake inundation.  
Chapter 12, Section 12.3.4, “Direct and Indirect Effects,” Impact Bot-2: 
Loss of MSCS Covered Species and Impact BOT-3: Loss of USFS 
Sensitive, BLM Sensitive, or CRPR Species include the analysis of 
impacts to Shasta snow-wreath. Mitigation measures were developed in 
cooperation with the USFWS, USFS, and BLM, and were updated in 
Section 12.3.5, “Mitigation Measures,” of the EIS.  

The Wildlife Resources Technical Report – Attachment 10, “Terrestrial 
Mollusk Survey Report,” contains information on terrestrial mollusk 
surveys including the level of effort, methods, and results.  In Chapter 
13, “Wildlife Resources,” of the EIS, Section 13.3.4, “Direct and 
Indirect Effects,” Impact Wild-12: Impacts on Special-Status Mollusks 
(Shasta Sideband, Wintu Sideband, Shasta Chaparral, and Shasta 
Hesperian) and Their Habitat includes the analysis of impacts to special-
status terrestrial mollusks.  In addition, the EIS was revised to enhance 
the impact analysis and mitigation measures in Section 13.3.5 for 
special-status terrestrial mollusks. 

The Wildlife Resources Technical Report Attachment 3, “Breeding Bird 
Survey Results – Breeding Bird Surveys 2007-2014,” includes 
information on purple martin surveys including the level of survey 
effort, methods, and results.  The Wildlife Resources Technical report 
was revised to enhance the discussion of purple martin. In Chapter 13, 
“Wildlife Resources,” of the EIS, Section 13.3.4, “Direct and Indirect 
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Effects,” Impact Wild-7: Impact on the Purple Martin and its Nesting 
Habitat includes the revised analysis of impacts to purple martin.  In 
addition, the EIS was revised to enhance the mitigation measures in 
Section 13.3.5 for purple martin and its nesting habitat. 

Impact Wild-1: Take and Loss of Habitat for the Shasta Salamander in 
Chapter 13 addresses impacts to Shasta Salamander. In the Final EIS, 
mitigation measures were enhanced to reduce impacts to Shasta 
salamander.  Where surveys for special status species have not been 
completed to meet established protocols, Reclamation's approach is to 
assume presence of these species within areas of potential habitat.  The 
Final EIS was revised to include an enhanced discussion of the affected 
environment, impact analysis, and mitigation measures. 

The Botanical Resources and Wetlands Technical Report Attachment 6, 
“Botanical Survey Report 2002-2014,” includes information on Shasta 
snow-wreath (Neviusia cliftonii) and Shasta huckleberry (Vaccinium sp.) 
surveys. 

EWC-92: Chapter 7, “Water Quality,” and the associated Water Quality 
Technical; Report provide a comprehensive discussion of the nature and 
location of historic mining activities and existing features as they relate 
to heavy metals and other water quality constituents.  Under the No-
Action Alternative, the existing mine drainage issues will continue 
consistent with abatement efforts of land owners and managers.  With 
the exception of an isolated area near the Bully Hill mine complex, there 
are no abandoned or active mines that would be subject to inundation or 
disturbance if the SLWRI project is authorized.  

The discussion of fisheries impacts in Chapter 11, “Fisheries and 
Aquatic Ecosystems,” referenced by the commenter is specific to 
impacts to cold water habitat.  Discussion of water quality impacts on 
beneficial uses (e.g., cold water habitat) is provided in Chapter 7, 
“Water Quality,” specifically Impacts WQ-3 and WQ-6. 

EWC-93: Please refer to Master Comment Response EI-1, “Intent of 
NEPA Process to Provide Fair and Full Discussion of Significant 
Environmental Impacts.” 

EWC-94:  Please refer to Master Comment Response COST/BEN-5, 
“Potential Project Financing.” 

EWC-95:  This comment is related to historical CVP repayment and 
potential project beneficiaries’ payment capacity.  Please see Master 
Comment Response COST/BEN-5, “Potential Project Financing.” 

EWC-96: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 
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EWC-97: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

EWC-98: Please refer to Master Comment Response EI-1, “Intent of 
NEPA Process to Provide Fair and Full Discussion of Significant 
Environmental Impacts,” Master Comment Response GEN-1, 
“Comment Included as Part of the Record,” and Master Comment 
Response CMS-1 “EIS Mitigation Plan.” 

EWC-99: Please refer to Master Comment Response CMS-1, “EIS 
Mitigation Plan,” and Master Comment Response CR-2, “Federal 
Recognition.” 

EWC-100: Please refer to Master Comment Response REC-4, 
“Relocation of Recreation Facilities.” 

EWC-101: Please refer to Master Comment Response REC-9, 
“Relationship Between Recreation and Shasta Lake Water Levels.” 

EWC-102: A detailed discussion on management of the cold-water pool 
for anadromous fish is presented in Chapter 2, “Alternatives,” Section 
2.3.6, “CP4 and CP4A – 18.5-Foot Dam Raise, Anadromous Fish Focus 
with Water Supply Reliability.”  It is explained that Reclamation would 
work cooperatively with the SRTTG (Sacramento River Temperature 
Task Group) to determine the best use of the cold-water pool each year 
under an adaptive cold water management plan.  Reclamation would 
manage the cold-water pool and operate Shasta Dam each year based on 
recommendations from the SRTTG. Because adaptive management is 
predicated on using best available science and new information to make 
decisions, a monitoring program would be implemented as part of the 
adaptive management plan. SRTTG members would conduct 
monitoring, develop monitoring protocols, and set performance 
standards to determine the success of adaptive management actions. 

Please refer to Master Comment Response DSFISH-8, “National Marine 
Fisheries Service Recovery Plan, Anadromous Fish Restoration Program 
Doubling Goals and Biological Opinions.” 

EWC-103: The No-Action Alternative and action alternatives do not 
include changes to existing CVP or SWP contract terms or existing 
water rights. SLWRI does not supersede existing laws or regulations and 
does not exempt any actions from compliance with applicable laws, 
including NEPA or ESA. The Federal, State, and local regulatory 
framework for the SLWRI is generally described in Chapter 3, 
“Considerations for Describing Affected Environment and 
Environmental Consequences,” Section 3.4, “Regulatory Framework,” 
of the DEIS. Chapters 4-25 contain more detailed discussions of the 
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“Regulatory Framework” by resource area. In addition, Chapter 26, 
“Other Required Disclosures,” further describes the Federal and State 
laws, rules and regulations, Executive Orders, and compliance 
requirements that may be required if an alternative is selected for 
implementation. 

EWC-104: The number of facilities affected can be found in the DEIS 
Chapter 18, “Public Access and Recreation,” Table 18-4, 18-7, and 18-9 
“Talley of Shasta Lake Recreation Facilities Substantially Affected by 
(CP1-CP3)” respectively. Recreation facility relocation would occur to 
coincide with the filling of the enlarged lake to minimize recreation 
facilities outages. While there may be short periods of outages at a 
particular facility, these outages would be planned such that at least one 
or more of each type of facility would remain open at any one time. 
Mitigation Measure REC-2 “Provide Information About and Improve 
Alternate Recreation Access and Opportunities to Mitigate the 
Temporary Loss of Recreation Access and Opportunities During 
Construction at Shasta Dam” would allow for notification to the public 
of outages during construction. Overall, short –term construction 
impacts are balanced against the long-term improvement in recreation 
opportunities to provide an increase in recreation opportunities at a cost 
of some disruption during constructing and filling of an enlarged Shasta 
Lake. After the project is completed the reservoir fluctuation will remain 
similar to current conditions. 

Please refer to Master Comment Response REC-9, “Relationship 
Between Recreation and Shasta Lake Water Levels,” Master Comment 
Response RAH-1, “Available Water to Fill an Enlarged Reservoir,” and 
Master Comment Response RAH-2, “Reservoir Surface Area with 
Reservoir Enlargement.” 

EWC-105: Please refer to Master Comment Response REC-3, “Effects 
to Tourism at Shasta Lake,” Master Comment Response SOCIOECON-
1, “Socioeconomic Effects to Shasta Lake Vicinity,” and Master 
Comment Response REC-1, “Effects to Recreation at Shasta Lake.” 

EWC-106: Please refer to Master Comment Response REC-1, “Effects 
to Recreation at Shasta Lake.” 

EWC-107: Please refer to Master Comment Response BDCP-1, 
“Relationship of the SLWRI to the Bay Delta Conservation Plan,” and 
Master Comment Response EI-7, “Bay Delta Conservation Plan Too 
Speculative to Provide Meaningful Quantitative Cumulative Analysis in 
SLWRI EIS.” 

EWC-108: Please refer to Master Comment Response BDCP-1, 
“Relationship of the SLWRI to the Bay Delta Conservation Plan.” 
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EWC-109: Please refer to Master Comment Response BDCP-1, 
“Relationship of the SLWRI to the Bay Delta Conservation Plan,” and 
Master Comment Response EI-7, “Bay Delta Conservation Plan Too 
Speculative to Provide Meaningful Quantitative Cumulative Analysis in 
SLWRI EIS.” 

EWC-110: Please refer to Master Comment Response BDCP-1, 
“Relationship of the SLWRI to the Bay Delta Conservation Plan,” and 
Master Comment Response EI-7, “Bay Delta Conservation Plan Too 
Speculative to Provide Meaningful Quantitative Cumulative Analysis in 
SLWRI EIS.” 

EWC-111: Please refer to Master Comment Response BDCP-1, 
“Relationship of the SLWRI to the Bay Delta Conservation Plan,” and 
Master Comment Response EI-7, “Bay Delta Conservation Plan Too 
Speculative to Provide Meaningful Quantitative Cumulative Analysis in 
SLWRI EIS.” 

EWC-112: Chapter 2, "Alternatives," describes the baselines for 
comparison.  Multiple baselines are used to allow for informed decision-
making by describing the 1) differences in the no-action/no-project 
alternative as compared to the action alternatives and 2) existing 
conditions as compared to the action alternatives. Efforts were made to 
simplify the document as much as feasible while meeting the needs to 
disclose environmental effects to the extent required to meet current 
legal requirements for full disclosure, including multiple baselines. 

Please refer to Master Comment Response CEQA-1, “CEQA 
Compliance.” 

EWC-113: Please refer to Master Comment Response CEQA-1, 
“CEQA Compliance.” 

EWC-114: Please refer to Master Comment Response CEQA-1, 
“CEQA Compliance.” 

EWC-115: Comment noted. 

EWC-116: Please refer to Master Comment Response TA-1, 
“Interrelationship Between Shasta Dam Operations, San Joaquin River 
Flows, and Delta Exports.” 

EWC-117: Please refer to Master Comment Response WR-1, “Water 
Rights.” 

EWC-118: Please refer to Master Comment Response BDCP-1, 
“Relationship of the SLWRI to the Bay Delta Conservation Plan,” and 
Master Comment Response EI-7, “Bay Delta Conservation Plan Too 
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Speculative to Provide Meaningful Quantitative Cumulative Analysis in 
SLWRI EIS.” 

EWC-119: The purpose of this EIS is to disclose and evaluate potential 
impacts to the environment from project implementation.  In the Delta 
the environment is the flow and salinity at any given time and location 
and not the source of the water molecules that happen to be present. 

The Sacramento- San Joaquin delta is a complex system of inter-
connected channels.  These channels are hydraulically connected with 
flows driven by inflows from the Sacramento, San Joaquin and other 
rivers and streams, CVP/SWP and numerous other in-delta exports, and 
ocean tidal stage from the outlet to the Pacific Ocean. A mass balance 
analysis of CalSim-II results shows that Sacramento River water is 
frequently exported, particularly in July-December when exports are 
relatively high, and San Joaquin River flows are relatively low. The 
citation provided (“Using Particle Tracking to Indicate Delta Residence 
Time”) also shows that Sacramento River water passing by Freeport is 
exported, both supporting the fact that the Sacramento River is 
hydraulically connected to the entire delta, including the South delta and 
the CVP/SWP export pumps.  The existing flow and salinity standards 
recognize this fact and do not specify the source of the water molecules 
at any specific location only that the molecules that are at that location 
meet the standards and provide the desired level of protection to the 
ecosystem. 

All system operations modeling was performed using the CalSim II 
CVP/SWP simulation model, the best available tool for predicting 
system-wide water operations throughout the Central Valley. Details on 
the CalSim-II model and the assumptions included in all simulations can 
be found in the Modeling Appendix, Chapter 2, “CalSim-II.” As 
described in the Modeling Appendix, Chapter 2, “CalSim-II,” the 
CalSim-II model includes an Artificial Neural Network (ANN) that is 
based on the DSM2 simulation model, the best available model of the 
hydrodynamic and salinity conditions in the Delta. DSM2 is also 
described in the Modeling Appendix, Chapter 7, “Delta Hydrodynamic 
Model.” In the ANN, as in DSM2, additional inflows from the 
Sacramento River and the CVP/SWP exports from the south Delta affect 
flows and salinities throughout the delta.  This process recognizes and 
applies the hydraulic connectivity between the delta channels to 
determine system operations that meet the flow and salinity standards at 
all location in the delta. 

The results of the analysis show that additional Sacramento River inflow 
from Shasta Reservoir enlargement allows for increases in exports while 
still meeting all applicable flow, salinity, and stage requirements at 
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various locations throughout the Delta, and maintaining the level of 
protection implicit in the formulation of the standards. 

Please refer to Master Comment Response TA-1, “Interrelationship 
Between Shasta Dam Operations, San Joaquin River Flows, and Delta 
Exports.” 

EWC-120: The purpose of this EIS is to disclose and evaluate potential 
impacts to the environment from project implementation.  In the Delta 
the environment is the flow and salinity at any given time and location 
and not the source of the water molecules that happen to be present. The 
referenced studies do not address the overall hydrodynamics and salinity 
of the Sacramento-San Joaquin Delta system, the studies simply address 
of the issue of the source of the specific water molecules that make up 
the CVP and SWP exports.  This type of analysis was not performed in 
support of the EIS as it is not relevant to the impact analysis. 

The Sacramento- San Joaquin Delta is a complex system of inter-
connected channels.  These channels are hydraulically connected with 
flows driven by inflows from the Sacramento, San Joaquin and other 
rivers and streams, CVP/SWP and numerous other in-delta exports, and 
ocean tidal stage from the outlet to the Pacific Ocean. A mass balance 
analysis of CalSim-II results shows that Sacramento River water is 
frequently exported, particularly in July-December when exports are 
relatively high, and San Joaquin River flows are relatively low. The 
citation provided (“Using Particle Tracking to Indicate Delta Residence 
Time”) also shows that Sacramento River water passing by Freeport is 
exported, both supporting the fact that the Sacramento River is 
hydraulically connected to the entire delta, including the South delta and 
the CVP/SWP export pumps. The existing flow and salinity standards 
recognize this fact and do not specify the source of the water molecules 
at any specific location only that the molecules that are at that location 
meet the standards and provide the desired level of protection to the 
ecosystem. 

All system operations modeling was performed using the CalSim II 
CVP/SWP simulation model, the best available tool for predicting 
system-wide water operations throughout the Central Valley. Details on 
the CalSim-II model and the assumptions included in all simulations can 
be found in the Modeling Appendix, Chapter 2, “CalSim-II.” As 
described in the Modeling Appendix, Chapter 2, “CalSim-II,” the 
CalSim-II model includes an Artificial Neural Network (ANN) that is 
based on the DSM2 simulation model, the best available model of the 
hydrodynamic and salinity conditions in the Delta. DSM2 is also 
described in the Modeling Appendix, Chapter 7, “Delta Hydrodynamic 
Model.” In the ANN, as in DSM2, additional inflows from the 
Sacramento River and the CVP/SWP exports from the south delta affect 
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flows and salinities throughout the delta.  This process recognizes and 
applies the hydraulic connectivity between the delta channels to 
determine system operations that meet the flow and salinity standards at 
all location in the delta. 

The results of the analysis show that additional Sacramento River inflow 
from Shasta Reservoir enlargement allows for increases in exports while 
still meeting all applicable flow, salinity, and stage requirements at 
various locations throughout the Delta, and maintaining the level of 
protection implicit in the formulation of the standards. 

Please refer to Master Comment Response TA-1, “Interrelationship 
Between Shasta Dam Operations, San Joaquin River Flows, and Delta 
Exports.” 

EWC-121: The purpose of this EIS is to disclose and evaluate potential 
impacts to the environment from project implementation.  In the Delta 
the environment is the flow and salinity at any given time and location 
and not the source of the water molecules that happen to be present. 

The Sacramento- San Joaquin delta is a complex system of inter-
connected channels. These channels are hydraulically connected with 
flows driven by inflows from the Sacramento, San Joaquin and other 
rivers and streams, CVP/SWP and numerous other in-delta exports, and 
ocean tidal stage from the outlet to the Pacific Ocean. A mass balance 
analysis of CalSim-II results shows that Sacramento River water is 
frequently exported, particularly in July-December when exports are 
relatively high, and San Joaquin River flows are relatively low. The 
citation provided (“Using Particle Tracking to Indicate Delta Residence 
Time”) also shows that Sacramento River water passing by Freeport is 
exported, both supporting the fact that the Sacramento River is 
hydraulically connected to the entire delta, including the South delta and 
the CVP/SWP export pumps. The existing flow and salinity standards 
recognize this fact and do not specify the source of the water molecules 
at any specific location only that the molecules that are at that location 
meet the standards and provide the desired level of protection to the 
ecosystem. 

All system operations modeling was performed using the CalSim II 
CVP/SWP simulation model, the best available tool for predicting 
system-wide water operations throughout the Central Valley. Details on 
the CalSim-II model and the assumptions included in all simulations can 
be found in the Modeling Appendix, Chapter 2, “CalSim-II.” As 
described in the Modeling Appendix, Chapter 2, “CalSim-II,” the 
CalSim-II model includes an Artificial Neural Network (ANN) that is 
based on the DSM2 simulation model, the best available model of the 
hydrodynamic and salinity conditions in the Delta. DSM2 is also 
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described in the Modeling Appendix, Chapter 7, “Delta Hydrodynamic 
Model.” In the ANN, as in DSM2, additional inflows from the 
Sacramento River and the CVP/SWP exports from the south delta affect 
flows and salinities throughout the delta.  This process recognizes and 
applies the hydraulic connectivity between the delta channels to 
determine system operations that meet the flow and salinity standards at 
all location in the delta. 

The results of the analysis show that additional Sacramento River inflow 
from Shasta Reservoir enlargement allows for increases in exports while 
still meeting all applicable flow, salinity, and stage requirements at 
various locations throughout the Delta, and maintaining the level of 
protection implicit in the formulation of the standards. 

Please refer to Master Comment Response TA-1, “Interrelationship 
Between Shasta Dam Operations, San Joaquin River Flows, and Delta 
Exports.” 

EWC-122: Please refer to Master Comment Response TA-1, 
“Interrelationship Between Shasta Dam Operations, San Joaquin River 
Flows, and Delta Exports.” 

EWC-123: Please refer to Master Comment Response TA-1, 
“Interrelationship Between Shasta Dam Operations, San Joaquin River 
Flows, and Delta Exports.” 

EWC-124: All operations simulation modeling in the DEIS was 
performed with the latest version of the CalSim-II simulation model, the 
best available tool for modeling joint CVP/SWP system operations in 
California.  The assumptions in the modeling used in support of this 
document included the 2008/2009 BO's as well as the most recent 
versions of all other regulatory conditions.  Specific details of the 
assumptions included in the CalSim-II modeling are included in Table 2-
1 in Chapter 2, “CALSIM,” of DEIS Modeling Appendix. In the 
modeling many other water supply and water quality requirements must 
be met to allow exports.  These Delta wide requirements are met with 
the additional releases from the enlarged Shasta reservoir allowing 
additional pumping. The results of this modeling include the system 
response to the project including changes in reservoir storages, releases, 
stream flows, and Delta exports.  These results are summarized in the 
text with full results included in Chapter 6, "Hydrology, Hydraulics and 
Water Management." 

Please refer to Master Comment Response GEN-4, “Best Available 
Information,” and Master Comment Response EI-7, “Bay Delta 
Conservation Plan Too Speculative to Provide Meaningful Quantitative 
Cumulative Analysis in SLWRI EIS.” 
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EWC-125: Thank you for your comment.  Please see Master Comment 
Response Gen-1, “Comment Included as Part of the Record.” DWR, 
Reclamation, USFWS, and NMFS jointly prepared the Draft EIR/EIS 
for the BDCP, which was released to the public on December 13, 2013.  
As described in the Executive Summary of the BDCP Draft EIS/EIR, 
BDCP proponents include only DWR and six SWP and CVP water 
contractors. 

EWC-126: Please refer to Master Comment Response WR-1, “Water 
Rights.” 

EWC-127: Please refer to Master Comment Response WR-1, “Water 
Rights.” 

EWC-128: Please refer to Master Comment Response WR-1, “Water 
Rights.” 

EWC-129: Please refer to Master Comment Response WR-1, “Water 
Rights.” 

EWC-130: Please refer to Master Comment Response WR-1, “Water 
Rights" 

EWC-131: Please refer to Master Comment Response WR-1, “Water 
Rights,” and Master Comment Response CEQA-1, “CEQA 
Compliance.” 

EWC-132: Please refer to Master Comment Response WR-1, “Water 
Rights.” 

EWC-133: Please refer to Master Comment Response WR-1, “Water 
Rights.” 

EWC-134: Please refer to Master Comment Response WR-1, “Water 
Rights.” 

EWC-135: Please refer to Master Comment Response WR-1, “Water 
Rights.” 

EWC-136: Chapter 13, “Wildlife Resources,” Section 13.3.4, “Direct 
and Indirect Effects,” describes impacts to downstream wildlife 
resources from each of the action alternatives. 

Please refer to Master Comment Response WR-1, “Water Rights.” 

EWC-137: As stated in DEIS Chapter 10, "Agricultural Resources," 
Section 10.1.2, "Important Farmland," the San Joaquin Valley lost 66 
percent of its irrigated farmland to long-term land idling in Fresno, 
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Kings, and Kern counties. The Fresno County decrease—more than 
56,000 acres—was particularly notable and is associated with salinity 
and drought-related land retirement on the west side of the valley. As 
stated in Chapter 10, Section10.3.4 "Direct and Indirect Effects," the 
action alternatives would help reduce estimated future agricultural water 
shortages in the CVP/SWP service areas by increasing dry and critical 
year water supplies for agricultural deliveries. Chapter 7, "Water 
Quality," Section 7.1 "Overview of Water Quality Conditions," 
describes that soil salinity is an issue in the CVP service areas. 

EWC-138: Reclamation is exercising its water rights in accordance with 
the terms and conditions of its water right permits, applicable water 
rights decisions, and state and federal law. 

EWC-139: Comment noted. 

EWC-140: Please refer to Master Comment Response BDCP-1, 
“Relationship of the SLWRI to the Bay Delta Conservation Plan,” and 
Master Comment Response WR-1, “Water Rights.” 

EWC-141: Reclamation works with the State Board on all issues related 
to its water right petitions, including protests. 

Please refer to Master Comment Response WR-1, “Water Rights.” 

EWC-142: Chapter 6, “Hydrology, Hydraulics, and Water 
Management,” Section 6.2, “Regulatory Framework” of the DEIS 
describes how State Water Resources Control Board (SWRCB) approval 
policies require water transfers from north of Delta to south of Delta be 
consistent with the Joint Point of Diversion and D-1641 Water Rights 
Decisions. Water transfers are regulated by the SWRCB and must 
comply with the California Water Code Sections 1725-1732 and 
transferees must demonstrate that there is no harm to other users in the 
Basin, including fish and wildlife resources. None of the action 
alternatives evaluated in the DEIS would have any effect on the water 
transfer program between north of Delta and south of Delta contractors 
and therefore is not evaluated in the DEIS. 

EWC-143: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

EWC-144: Chapter 6, “Hydrology, Hydraulics, and Water 
Management,” Section 6.1.7 “Groundwater Resources” of the DEIS 
describes groundwater levels and budget and groundwater quality for the 
Shasta Lake and vicinity, the Upper Sacramento River area, the Lower 
Sacramento River and Delta area, and the CVP/SWP service areas. 
Chapter 6 “Hydrology, Hydraulics, and Water Management,” Section 
6.2.1 “Regulatory Framework” of the DEIS describes the Federal, State, 
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and local regulatory framework for the SLWRI, as it relates to that 
resource area. Chapter 6 “Hydrology, Hydraulics, and Water 
Management,” Section 6.3.2 “Criteria for Determining Significance of 
Effects” of the DEIS describes the manner in which potential impacts on 
groundwater resources are evaluated. As described in Chapter 6, 
“Hydrology, Hydraulics, and Water Management,” Sections 6.3.3, 
“Direct and Indirect Effects,” and 6.3.4, “Mitigation Measures,” of the 
DEIS, no groundwater resources mitigation measures are proposed for 
the action alternatives because no potentially significant impacts have 
been identified (Impact H&H-12 “change in groundwater levels”). 
Impact H&H-13 (“change in groundwater quality") could result in 
beneficial impacts, so no mitigation is needed. 

EWC-145: Chapter 6 “Hydrology, Hydraulics, and Water 
Management,” Section 6.2 “Regulatory Framework” of the DEIS 
describes how State Water Resources Control Board (SWRCB) approval 
policies require water transfers from north of Delta to south of Delta be 
consistent with the Joint Point of Diversion and D-1641 Water Rights 
Decisions. Water transfers are regulated by the SWRCB and must 
comply with the California Water Code Sections 1725-1732 and 
transferees must demonstrate that there is no harm to other users in the 
Basin, including fish and wildlife resources. None of the action 
alternatives evaluated in the DEIS would have any effect on the water 
transfer program between north of Delta and south of Delta contractors 
and therefore is not evaluated in the DEIS. 

EWC-146: Chapter 6 “Hydrology, Hydraulics, and Water 
Management,” Section 6.2 “Regulatory Framework” of the DEIS 
describes how State Water Resources Control Board (SWRCB) approval 
policies require water transfers from north of Delta to south of Delta be 
consistent with the Joint Point of Diversion and D-1641 Water Rights 
Decisions. Water transfers are regulated by the SWRCB and must 
comply with the California Water Code Sections 1725-1732 and 
transferees must demonstrate that there is no harm to other users in the 
Basin, including fish and wildlife resources. None of the action 
alternatives evaluated in the DEIS would have any effect on the water 
transfer program between north of Delta and south of Delta contractors 
and therefore is not evaluated in the DEIS. 

EWC-147: The Climate Change Modeling Appendix provides an 
assessment of the potential to achieve the objectives of the SLWRI 
under projected future climate change.  See Master Comment Response 
CC-1, “Climate Change Uncertainty and Related Evaluations,” for a 
description of the differences between the Appendix and the information 
used in the DEIS chapters. Please refer to Master Comment Response 
NEPA-2, “Cumulative Impacts.”  
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EWC-148: The potential exposure to sensitive receptors to substantial 
pollutant concentrations is discussed under Impact AQ-3 (CP1), in 
Chapter 5, “Air Quality and Climate.” The analysis explains “there are 
no sensitive receptors near the dam raise areas” and recognizes that 
“there may be sensitive receptors near the some of the lands that would 
be cleared before inundation by the expanded reservoir.” On the same 
page the analysis states, “There are no sensitive receptors within one-
half mile of the dam site, and sensitive receptors would not be exposed 
to diesel PM from that source” (i.e., construction activity at the dam 
site). 

The commenter provides no evidence that any particular sensitive 
receptor was overlooked. The commenter also provides no evidence that 
the air quality effects at specific, more-distance sensitive receptors 
should have been analyzed in greater detail. 

EWC-149: The commenter provides ARB’s definition of air quality 
sensitive receptors. 

EWC-150: The commenter provides no suggestion about the approach 
that should be followed or a source of wind data representative of 
meteorological conditions at the project site. Page 1-3 of the Air Quality 
and Climate Technical Report in the Physical Resources Appendix 
explains that “the predominant wind direction and speed, measured at 
the Red Bluff Station, is from the north-northwest at 9 miles per hour 
(ARB 1994).” It is questionable, however, whether the wind conditions 
at the project site are similar to those in Red Bluff given the varying 
topography and surface roughness characteristics. To the knowledge of 
Reclamation and its consultants, there is no wind data collected in closer 
proximity to the project site. Thus, there is no data Reclamation could 
use to define a radius or wind rose of wind directional tendencies 
representative of the project site. 

The commenter also states that the air quality analysis fails to indicate 
whether sensitive receptors are located in the Primary Study Area. 
Whether receptors are located inside or outside the Primary Study Area 
is less important than their proximity to activities that generate TAC 
emissions. Because it would not make sense to apply the same study 
area for all resource topics (i.e., air quality, noise, geology, agriculture), 
page 5-1 the EIS explains that the primary study area for the air quality 
analysis has two primary study areas—local and regional. The area of 
local concern includes areas proximate to where high levels of 
construction activity would occur. The area of regional concern is 
defined by the affected air basins and Figure 5-1 shows the locations of 
both the air basins and Shasta County Air Quality Management 
District’s (SCAQMD) jurisdiction. 
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The commenter also argues that the analysis fails to show the precise 
locations of sensitive receptors and substantiate why they are far enough 
from the emissions sources to warrant a less-than-significant impact 
conclusion. Impact AQ-3 (CP1), which begins on page 5-41 of the 
DEIS, discusses the potential for construction activities to expose 
sensitive receptors to substantial concentrations of CO, PM10, PM2.5, 
and toxic air contaminants (TAC). The analysis focuses on the intensity 
in which emissions would be generated and the effectiveness of the 
required dust control measures, as well as the exhaust control measures 
that would be required by SCAQMD Rule 2:7.  Because it was 
determined that the emissions sources would be adequately controlled a 
detailed examination of the particular locations of the nearest sensitive 
receptors and dispersion characteristics of the area is not needed. 

The commenter provides no evidence that any particular sensitive 
receptor was overlooked. The commenter also provides no evidence that 
the air quality effects at specific, more-distance sensitive receptors 
should have been analyzed in greater detail. 

EWC-151: The commenter claims that the analysis fails to show a ready 
comparison between the levels of construction-generated emissions for 
the project and the air quality criteria used by SCAQMD. 

The analysis of criteria air pollutants and precursors generated during 
construction activity under CP1 is in Chapter 5, “Air Quality and 
Climate,” Section 5.3.4, “Direct and Indirect Effects,” of the Draft EIS. 
Daily mass emission levels are estimated for each project element of 
CP-1 and summarized in Table 5-4.  Chapter 5 states, “As seen in Table 
5-4, ROG, NOX, and PM emissions for several of the individual project 
elements could exceed applicable Shasta County thresholds, which 
would result in a significant impact.” Thus, the mass emission thresholds 
recommended by SCAQMD and the Tehama County Air Pollution 
Control District (TCAPCD) shown in Chapter 5 were used to determine 
significance. 

The commenter also claims that the analysis fails to show how many 
days of violations, if any, would occur based on construction activity. 
The precision in which the analysis can estimate the number of days 
mass emission thresholds would be exceeded is limited based on the 
accuracy of the projected construction schedule for each CP. 
Nonetheless, Figures 5-2 through 5-8 show how the maximum daily 
construction emissions of each criteria air pollutant and precursor are 
projected to change over the course of the construction schedule. 

EWC-152: The commenter questions why the GHG analysis uses the 
mass emission threshold of 25,000 MT CO2e/year after providing a 
review of some other, smaller mass emission thresholds that are 



Chapter 33 
Public Comments and Responses 

 33.10-169  Final – December 2014 

discussed in a 2008 white paper by the California Air Pollution Control 
Officers Association (CAPCOA 2008 ). There are multiple reasons why 
the GHG analysis applied a threshold of 25,000 MT CO2e/year. First, in 
the disclaimer to its white paper CAPCOA openly states, “This paper is 
intended as a resource, not a guidance document. It is not intended, and 
should not be interpreted, to dictate the manner in which an air district or 
lead agency chooses to address greenhouse gas emissions in the context 
of its review of projects under CEQA” (CAPCOA 2008). CAPCOA’s 
disclaimer further states, “This paper is intended as a resource, not a 
guidance document. It is not intended, and should not be interpreted, to 
dictate the manner in which an air district or lead agency chooses to 
address greenhouse gas emissions in the context of its review of projects 
under CEQA.” This statement accurately reflects the fact that the 
approaches and project-specific thresholds for evaluating GHGs by 
government agencies and CEQA practitioners have rapidly evolved 
since the passage of AB 32 and continues to do so. Also, CAPCOA’s 
publication specifically focuses on the use of various thresholds for 
CEQA documents and includes no mention of NEPA. This distinction is 
important given that Reclamation wrote the DEIS primarily to comply 
with NEPA. 

The Council on Environmental Quality (CEQ) has provided draft 
guidance for federal lead agencies, such as Reclamation, to address 
impacts of GHG emissions in NEPA analyses. CEQ’s draft guidelines 
include the following section: 

If a proposed action would be reasonably anticipated to cause direct 
emissions of 25,000 metric tons or more of CO2 equivalent GHG 
emissions on an annual basis, agencies should consider this an indicator 
that a quantitative and qualitative assessment may be meaningful to 
decision makers and the public. For long-term actions that have annual 
direct emissions of less than 25,000 metric tons of CO2 equivalent, CEQ 
encourages federal agencies to consider whether the action’s long-term 
emissions should receive similar analysis. CEQ does not propose this as 
an indicator of a threshold of significant effects, but rather as an 
indicator of a minimum level of GHG emissions that may warrant some 
description in the appropriate NEPA analysis for agency actions 
involving direct emissions of GHGs (CEQ 2010: p. 1-2). 

While CEQ suggests that an emissions level that 25,000 MT CO2e/year 
is “an indicator that a quantitative and qualitative assessment may be 
meaningful to decision makers and the public,” Reclamation has decided 
to apply this level as the threshold for determining whether the net 
change in GHG emissions associated with project alternatives would be 
significant. 
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Furthermore, the commenter does not provide any evidence or reasoning 
to suggest that a smaller mass emission threshold would be more 
appropriate for this particular project or projects of this type. 

EWC-153: Please refer to Master Comment Response AQ-4, 
“Greenhouse Gas Emissions Associated with Cement Production.” 

EWC-154: The commenter challenges the assumption in the GHG 
analysis that fossil fuel based-power plants would be used to generate 
electricity if the increase in hydropower generation does not occur. The 
commenter suggests this assumption is invalid because “fossil fuel 
plants provide baseline loads while hydropower tends to meet peak time 
load needs because hydro generation can be easily ramped up to meet 
heavy load peaks.” While it is true that most baseload generation is 
provided by fossil fuel-based power it is also true that most peaker 
power plants, which are power plants that generally run only when there 
is a high demand, are fossil fuel-based. According to the recent list of 
operational power plants in California provided by the CEC, there are 
1,237 operating power plants in California (0.1 MW or greater) and all 
49 of the listed peaker plant are powered by natural gas or diesel (CEC 
2013 ). (Also, none of the 366 listed hydroelectric plants are listed as 
peaker plants.) Please refer to Master Comment Response AQ-1, 
“Offsetting Greenhouse Gas Emissions with Increased Hydropower,” for 
an explanation about why it was assumed that fossil fuel-based power 
would be generated but for the increased hydropower production at 
Shasta Dam. 

EWC-155: Comment noted. 

EWC-156: This comment appears to be related to allocation of costs to 
project beneficiaries, which is outside the scope of the DEIS.  A 
response to this comment is not required under NEPA because the 
comment does not raise a significant environmental issue (NEPA 
Regulations 40 CFR Part 1503.4(b)).  The commenter's calculation of 
“Cost of Annual Yield per Acre-foot” is inconsistent with the cost 
allocation process described in the Federal planning process identified in 
the U.S. Water Resources Council’s 1983 Economic and Environmental 
Principles and Guidelines for Water and Related Land Resources 
Implementation Studies (P&G).  As described in Master Comment 
Response COST/BEN-5, “Potential Project Financing,” an updated cost 
allocation was included in the SLWRI Final Feasibility Report.  This 
comment was included as part of the record and made available to 
decision makers before a final decision on the proposed project. 

EWC-157: Comment noted. 
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EWC-158: Please refer to Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability,” Master Comment 
Response ALTD-2, “Alternative Development- Anadromous Fish 
Survival,” Master Comment Response P&N-1, “Purpose and Need and 
Objectives,” Master Comment Response DSFISH-8, “National Marine 
Fisheries Service Recovery Plan, Anadromous Fish Restoration Program 
Doubling Goals and Biological Opinions,” and Master Comment 
Response DSFISH-3, “Fish Habitat Restoration.” 

EWC-159: Please refer to Master Comment Response DSFISH-8, 
“National Marine Fisheries Service Recovery Plan, Anadromous Fish 
Restoration Program Doubling Goals and Biological Opinions.” 

EWC-160: SLWRI alternatives include measures to reduce reliance on 
the Delta. SLWRI action alternatives include a water conservation 
program, under the “Reduce Demand” management measure common to 
all action alternatives.  This program would help reduce reliance on 
imported water supplies, including those from the Delta. The water 
conservation program would be for new water supplies that would be 
created by the project to augment current water use efficiency practices. 
The proposed program would consist of a 10-year initial program to 
which Reclamation would allocate approximately $1.6 million to $3.8 
million to fund water conservation efforts. Funding would be 
proportional to additional water supplies delivered and would focus on 
assisting project beneficiaries (agencies receiving increased water 
supplies because of the project), with developing new or expanded urban 
water conservation, agricultural water conservation, and water recycling 
programs. Program actions would be a combination of technical 
assistance, grants, and loans to support a variety of water conservation 
projects, such as recycled wastewater projects, irrigation system 
retrofits, and urban utilities retrofit and replacement programs.  The 
program could be established as an extension of existing Reclamation 
programs, or as a new program through teaming with cost-sharing 
partners.  Combinations and types of water use efficiency actions funded 
would be tailored to meet the needs of identified cost-sharing partners, 
including consideration of cost-effectiveness at a regional scale for 
agencies receiving funding. 

SLWRI will not alter current reliance on the Delta in regards to water 
contracts and regulations.  Water operations under SLWRI action 
alternatives are described in DEIS in Chapter 2, “Alternatives,” Section 
2.3, “Action Alternatives.” SLWRI action alternatives do not include 
changes to any rules and regulations that govern operations at Shasta 
Dam in the form of flood control requirements, flow requirements, water 
quality requirements, and water supply commitments that govern 
operations at Shasta Dam.  Also SLWRI action alternatives do not 
include increases in CVP or SWP water contract amounts. 
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Estimated increases in water supply deliveries under SLWRI action 
alternatives would be due to an increase in the reliability of CVP and 
SWP water supplies resulting in a reduction in previously unmet 
contract amounts. 

Please refer to Master Comment Response ALTD-1, “Alternative 
Development- Water Supply Reliability,” Master Comment Response 
P&N-1, “Purpose and Need and Objectives,” and Master Comment 
Response COST/BEN-1, “Intent of EIS and Process to Determine 
Federal Interest.” 

EWC-161: The Q5 climate projections is not the “central tendencies of 
the four quadrant scenarios” rather it is formed from ensemble members 
not included in the other 4 quadrant scenarios. (See appendix reference 
Reclamation (2013) for a detailed explanation of the methods used to 
develop socioeconomic-climate scenarios used in the sensitivity 
analyses).  The purpose of forming the Q1 through Q5 ensemble 
informed projections is to address a wide range of potential future 
climates so that the effects of future climate uncertainty can be 
addressed in the sensitivity analysis. The socioeconomic-climate 
scenarios employed in the Climate Change Modeling appendix are non-
stationary projections of future conditions.  Please refer to figures 3-1 
through 3-6 in the Climate Change Modeling Appendix for examples of 
non-stationary socioeconomic scenarios and figure 3-9 for an example 
of non-stationary climate projections.  Because inter-annual variability is 
not well simulated by GCMs, the inter-annual variability present in the 
climate projections was based on the variability present in the historical 
hydrology sequence. See Reclamation (2011a) for more detailed 
discussions of GCM projection limitations. 

Three bracketing socioeconomic climate scenarios were presented in the 
appendix however all projections plus a no climate change projection 
were simulated. The five ensemble informed climate projections are 
formed from independent groups of individual projections.  The “central 
tendency” projection includes those projections bounded by the 25th to 
75th percentiles of all projections for changes in temperature and 
precipitation.  The remaining 4 representative projections were formed 
from the 10 near projections to the 10th and 90th percentiles of 
projections of changes in temperature and precipitation.  For more 
details on the methods used to develop the climate projections see 
Reclamation (2013) in the Climate Change Modeling appendix. The 
socioeconomic-climate scenarios employed in the Climate Change 
Modeling appendix are non-stationary projections of future conditions.  
See figures 3-1 through 3-6 for examples of non-stationary 
socioeconomic scenarios and figure 3-9 for an example of non-
stationary climate projections.  Because inter-annual variability is not 
well simulated by GCMs, the inter-annual variability present in the 
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climate projections was based on the variability present in the historical 
hydrology sequence. See Reclamation (2011a) for more detailed 
discussions of GCM projection limitations. 

Please refer to Master Comment Response CC-2, “Climate Change 
Projections.” 

EWC-162: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

EWC-163: Please refer to Master Comment Response COST/BEN-1, 
“Intent of EIS and Process to Determine Federal Interest,” Master 
Comment Response COST/BEN-5, “Potential Project Financing,” and 
Master Comment Response CC-1, “Climate Change Uncertainty and 
Related Evaluations.” 

EWC-164: The comment appears to be based on numbers extracted 
from the Climate Change analysis.  The purpose of the climate change 
analysis is to address a wide range of potential future climates so that the 
effects of future climate uncertainty can be addressed in the sensitivity 
analysis.  The results presented in the document were developed using a 
different set of assumptions, input data, and modeling tools and should 
not be directly compared to results of the modeling and analysis 
performed to support impact analysis in the EIS. 

The socioeconomic-climate scenarios employed in the Climate Change 
Modeling appendix are non-stationary projections of future conditions.  
Please refer to figures 3-1 through 3-6 in the Climate Change Modeling 
Appendix for examples of non-stationary socioeconomic scenarios and 
figure 3-9 for an example of non-stationary climate projections.  
Because inter-annual variability is not well simulated by GCMs, the 
inter-annual variability present in the climate projections was based on 
the variability present in the historical hydrology sequence. See 
Reclamation (2011a) for more detailed discussions of GCM projection 
limitations. 

Three bracketing socioeconomic climate scenarios were presented in the 
appendix however all projections plus a no climate change projection 
were simulated. The five ensemble informed climate projections are 
formed from independent groups of individual projections.  The “central 
tendency” projection includes those projections bounded by the 25th to 
75th percentiles of all projections for changes in temperature and 
precipitation.  The remaining 4 representative projections were formed 
from the 10 near projections to the 10th and 90th percentiles of 
projections of changes in temperature and precipitation.  For more 
details on the methods used to develop the climate projections see 
Reclamation (2013) in the Climate change Modeling Appendix. The 
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socioeconomic-climate scenarios employed in the Climate Change 
Modeling appendix are non-stationary projections of future conditions.  
See figures 3-1 through 3-6 for examples of non-stationary 
socioeconomic scenarios and figure 3-9 for an example of non-
stationary climate projections.  Because inter-annual variability is not 
well simulated by GCMs, the inter-annual variability present in the 
climate projections was based on the variability present in the historical 
hydrology sequence. See Reclamation (2011a) for more detailed 
discussions of GCM projection limitations. 

Please refer to Master Comment Response CC-2, “Climate Change 
Projections.” 

EWC-165: Please refer to Master Comment Response COST/BEN-2, 
“Comments Related to the SLWRI Feasibility Report,” Master 
Comment Response COST/BEN-5, “Potential Project Financing.” 

EWC-166: As described in Master Comment Response COST/BEN-2, 
“Comments Related to the SLWRI Feasibility Report,” evaluations of 
economic feasibility were not included in the DEIS, because they are not 
required under NEPA. Accordingly, a cost-benefit analysis was not 
included in the DEIS. Additionally, a preferred alternative was not 
identified in the DEIS, and is not required under NEPA.  A preliminary 
cost-benefit analysis was included in the SLWRI Draft Feasibility 
Report, which was released to the public in February 2012. Estimated 
costs and benefits of action alternatives presented in the Draft Feasibility 
Report were determined by comparison of the with-project (action 
alternative) and without-project (No-Action Alternative) conditions, 
consistent with the Federal planning process identified in the U.S. Water 
Resources Council’s 1983 Economic and Environmental Principles and 
Guidelines for Water and Related Land Resources Implementation 
Studies (P&G). Evaluations in the SLWRI Final Feasibility Report, 
including economic feasibility evaluations, were updated based on 
alternatives refinements and updated CVP and SWP operational 
assumptions included in the SLWRI DEIS, including the 2008 Long-
term Operation BA, 2008 USFWS BO, and 2009 NMFS BO.  Please 
refer to Master Comment Response COST/BEN-1, “Intent of EIS and 
Process to Determine Federal Interest,” Master Comment Response 
COST/BEN-2, “Comments Related to the SLWRI Feasibility Report,” 
and Master Comment Response GEN-4, “Best Available Information.” 

EWC-167: As described in Master Comment Response COST/BEN-2, 
“Comments Related to the SLWRI Feasibility Report,” evaluations in 
the SLWRI Final Feasibility Report were updated based on alternatives 
refinements and updated CVP and SWP operational assumptions 
included in the SLWRI DEIS, including the 2008 Long-Term Operation 
BA, 2008 USFWS BO, and 2009 NMFS BO. Updated cost-benefit 
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analyses for all comprehensive plans, including CP5, will be included as 
part of these updated evaluations.  Please refer to Master Comment 
Response COST/BEN-1, “Intent of EIS and Process to Determine 
Federal Interest,” and Master Comment Response GEN-4, “Best 
Available Information.” 

EWC-168: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

EWC-169: Please refer to Master Comment Response WSR-8, “Action 
Alternatives Don’t Meet All Water Demands.” 

EWC-170: The comment appears to be based on numbers extracted 
from the Climate Change analysis. The purpose of the climate change 
analysis is to address a wide range of potential future climates so that the 
effects of future climate uncertainty can be addressed in the sensitivity 
analysis.  The results presented in the document were developed using a 
different set of assumptions, input data, and modeling tools and should 
not be directly compared to results of the modeling and analysis 
performed to support impact analysis. 

The socioeconomic-climate scenarios employed in the Climate Change 
Modeling appendix are non-stationary projections of future conditions.  
Please refer to figures 3-1 through 3-6 in the Climate Change Modeling 
Appendix for examples of non-stationary socioeconomic scenarios and 
figure 3-9 for an example of non-stationary climate projections.  
Because inter-annual variability is not well simulated by GCMs, the 
inter-annual variability present in the climate projections was based on 
the variability present in the historical hydrology sequence. See 
Reclamation (2011a) for more detailed discussions of GCM projection 
limitations. 

Three bracketing socioeconomic climate scenarios were presented in the 
appendix however all projections plus a no climate change projection 
were simulated. The five ensemble informed climate projections are 
formed from independent groups of individual projections.  The “central 
tendency” projection includes those projections bounded by the 25th to 
75th percentiles of all projections for changes in temperature and 
precipitation. The remaining 4 representative projections were formed 
from the 10 near projections to the 10th and 90th percentiles of 
projections of changes in temperature and precipitation.  For more 
details on the methods used to develop the climate projections see 
Reclamation (2013) in the Climate change Modeling Appendix. The 
socioeconomic-climate scenarios employed in the Climate Change 
Modeling appendix are non-stationary projections of future conditions.  
See figures 3-1 through 3-6 for examples of non-stationary 
socioeconomic scenarios and figure 3-9 for an example of non-
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stationary climate projections.  Because inter-annual variability is not 
well simulated by GCMs, the inter-annual variability present in the 
climate projections was based on the variability present in the historical 
hydrology sequence. See Reclamation (2011a) for more detailed 
discussions of GCM projection limitations. 

Please refer to Master Comment Response CC-2, “Climate Change 
Projections.” 

EWC-171: The operations of enlarged Shasta have little effect on 
storage conditions in the south-of-Delta reservoirs. Please refer to 
figures 3-125 through 3-132 in the Climate Change Modeling Appendix.  
Both CVP and SWP San Luis Reservoir storage is slightly less with 
enlarged Shasta in both May and September because enlarged Shasta 
reservoir operations are intended to maintain higher storage levels in 
enlarged reservoir to increase the cold water pool in Shasta for the 
benefit of anadromous fish in the upper Sacramento River. 
Consequently, with less water generally available for south-of Delta 
export, CVP & SWP San Luis storage levels tend to be reduced. 

EWC-172: Please refer to Master Comment Response P&N-1, “Purpose 
and Need and Objectives,” and Master Comment Response ALTR-1, 
“Range of Alternatives General.” 

EWC-173: Please refer to Master Comment Response ALTR-1, “Range 
of Alternatives General,” and Master Comment Response EI-1, “Intent 
of NEPA Process to Provide Fair and Full Discussion of Significant 
Environmental Impacts.” 

EWC-174: It appears that the “5,000 to 33,000 acre-feet” referenced by 
the commenter may be based on evaluations in the DEIS Climate 
Change Modeling Appendix. As described in Master Comment 
Response CC-1, “Climate Change Uncertainty and Related Evaluations, 
evaluations,” included in the Climate Change Modeling Appendix were 
conducted for sensitivity analysis purposes only, and do not form the 
basis of any quantitative or qualitative direct or indirect effect 
evaluations, including evaluations of beneficial effects, in each resource 
area chapter. Estimated non-monetized benefits of action alternatives are 
presented in DEIS Chapter 2, “Alternatives,” Section 2.3, “Action 
Alternatives,” and Section 2.5, “Summary of Potential Benefits of 
Action Alternatives.” Estimated non-monetized benefits presented in the 
DEIS were determined by comparison of the with-project condition to 
the No-Action Alternative, consistent with the Federal planning process 
identified in the U.S. Water Resources Council’s 1983 Economic and 
Environmental Principles and Guidelines for Water and Related Land 
Resources Implementation Studies (P&G). As described in the DEIS, 
estimated increases in average annual CVP and SWP deliveries during 
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dry and critical years under SLWRI action alternatives range from about 
47,300 acre-feet (for CP1) to about 113,500 acre-feet (for CP5).  
Estimated increases in average annual CVP and SWP deliveries under 
SLWRI action alternatives range from about 31,000 acre-feet (for CP1) 
to about 75,900 acre-feet (for CP5). 

It also appears that this comment is related to allocation of costs to 
project beneficiaries, which is outside the scope of the DEIS.  A 
response to this comment is not required under NEPA because the 
comment does not raise a significant environmental issue (NEPA 
Regulations 40 CFR Part 1503.4(b)).  As described in Master Comment 
Response COST/BEN-5, “Potential Project Financing,” an updated cost 
allocation were included in the SLWRI Final Feasibility Report. 

EWC-175: Comment Noted. 
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33.10.13 Friends of the Delta Watershed 

 



Chapter 33 
Public Comments and Responses 

 33.10-179  Final – December 2014 

 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.10-180  Final – December 2014 

 



Chapter 33 
Public Comments and Responses 

 33.10-181  Final – December 2014 

 

Responses to Comments from Friends of the Delta Watershed 
FOTDW1-1: Please refer to Master Comment Response 
COMMENTPERIOD-1, “Extend Comment Period.” 

FOTDW1-2: The SLWRI DEIS is a complex document with an 
extensive geographic scope and complexity of issues. However, efforts 
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were made to simplify the document as much as feasible while meeting 
the needs to disclose environmental effects to the extent required to meet 
current legal requirements for full disclosure, including documenting the 
absence of significant effects on sensitive resources. The DEIS includes 
a table of contents and index, and it was extensively edited by 
professional editors as noted in Chapter 29, “List of Preparers.”  All 
authors were given instructions to prepare the material using common 
language and to avoid jargon. In addition, the DEIS is available in an 
electronic format that allows the reader to search of the whole document. 
In addition, an Executive Summary was included in the DEIS which 
summarizes the information and impact analysis of the DEIS to make it 
easier for the public to review. 

FOTDW1-3: Please refer to Master Comment Response 
COMMENTPERIOD-1, “Extend Comment Period.” 
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33.10.14 Friends of the Delta Watershed 
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Responses to Comments from Friends of the Delta Watershed 
FOTDW2-1: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

FOTDW2-2: Please refer to Master Comment Response DSFISH-4, 
“Maintaining Sacramento River Flows to Meet Fish Needs and 
Regulatory Requirements.” 
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FOTDW2-3: Please refer to Master Comment Response DSFISH-6, 
“Historic Dam Effects on Fisheries.” 

FOTDW2-4: Comment noted. 

FOTDW2-5: Comment noted. 

FOTDW2-6: Comment noted. 

FOTDW2-7: Please refer to Master Comment Response CR-8, “Native 
American Connection to Salmon.” 

FOTDW2-8: Comment noted. 

FOTDW2-9: Please refer to Master Comment Response DSFISH-6, 
“Historic Dam Effects on Fisheries.” 

FOTDW2-10: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

FOTDW2-11: Please refer to Master Comment Response DSFISH-4, 
“Maintaining Sacramento River Flows to Meet Fish Needs and 
Regulatory Requirements.” 

FOTDW2-12: Please refer to Master Comment Response COST/BEN-
1, “Intent of EIS and Process to Determine Federal Interest.” 

FOTDW2-13: Please refer to Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability.” 

FOTDW2-14: Please refer to Master Comment Response DSFISH-4, 
“Maintaining Sacramento River Flows to Meet Fish Needs and 
Regulatory Requirements.” 
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33.10.15 Friends of the Delta Watershed 
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Responses to Comments from Friends of the Delta Watershed 
FOTDW3-1: Comment Noted. 

FOTDW3-2: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 
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FOTDW3-3: Please refer to Master Comment Response DSFISH-4, 
“Maintaining Sacramento River Flows to Meet Fish Needs and 
Regulatory Requirements.” 

FOTDW3-4: Comment noted. 

FOTDW3-5: Comment noted. 

FOTDW3-6: Comment noted. 

FOTDW3-7: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

FOTDW3-8: Please refer to Master Comment Response CR-8, “Native 
American Connection to Salmon.” 

FOTDW3-9: Comment noted. 

FOTDW3-10: Please refer to Master Comment Response DSFISH-6, 
“Historic Dam Effects on Fisheries.” 

FOTDW3-11: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

FOTDW3-12: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

FOTDW3-13: Please refer to Master Comment Response COST/BEN-
1, “Intent of EIS and Process to Determine Federal Interest.” 

FOTDW3-14: Please refer to Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability.” 

FOTDW3-15: Please refer to Master Comment Response DSFISH-4, 
“Maintaining Sacramento River Flows to Meet Fish Needs and 
Regulatory Requirements.” 
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33.10.16 Friends of the Delta Watershed 
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Responses to Comments from Friends of the Delta Watershed 
FOTDW4-1: Comment Noted. 

FOTDW4-2: Comment Noted. 
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FOTDW4-3: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

FOTDW4-4: Modeling results show that CP4 significantly improves 
production during those critical and dry years when the cold water pool 
is depleted under current conditions, which is when Chinook populations 
are at greatest risk. By increasing production in these years, relative to 
the base conditions, the risk of extirpation of listed species is greatly 
reduced, and therefore provides a significant benefit to the species/run. 

Please refer to Master Comment Response ALTD-2, “Alternative 
Development- Anadromous Fish Survival,” Master Comment Response 
DSFISH-8, “National Marine Fisheries Service Recovery Plan, 
Anadromous Fish Restoration Program Doubling Goals and Biological 
Opinions,” and Master Comment Response DSFISH-5, “Fish and 
Wildlife Coordination Act Report.” 

FOTDW4-5: Please refer to Master Comment Response GEN-5, “Some 
People Support Dam Raise and Others Oppose Dam Raise.” 

FOTDW4-6: This comment appears to be related to allocation of costs 
to project beneficiaries, which is outside the scope of the DEIS.  As 
described in Master Comment Response COST/BEN-5, “Potential 
Project Financing,” updated evaluations related to economic feasibility 
and cost allocation were included in the SLWRI Final Feasibility 
Report.  A response to this comment is not required under NEPA 
because the comment does not raise a significant environmental issue 
(NEPA Regulations 40 CFR Part 1503.4(b)).  This comment was 
included as part of the record and made available to decision makers 
before a final decision on the proposed project. 

FOTDW4-7: This comment appears to be related to allocation of costs 
to project beneficiaries, which is outside the scope of the DEIS.  
Additionally, the SLWRI DEIS does not include evaluations related to 
economic feasibility because it is not required under NEPA.  
Accordingly, the DEIS does not identify a most “cost effective” 
alternative.  As described in Master Comment Response COST/BEN-2, 
“Comments Related to the SLWRI Feasibility Report,” and Master 
Comment Response COST/BEN-5, “Potential Project Financing,” 
updated evaluations related to economic feasibility and cost allocation 
was included in the SLWRI Final Feasibility Report.  A response to this 
comment is not required under NEPA because the comment does not 
raise a significant environmental issue (NEPA Regulations 40 CFR Part 
1503.4(b)).  This comment will be included as part of the record and 
made available to decision makers before a final decision on the 
proposed project. 
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33.10.17 Friends of the River 
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Responses to Comments from Friends of the River 
FOTR1-1: The SLWRI poster (“Shasta Reservoir Fill and Drawdown”) 
used at the July 2013 Public Workshops was revised and displayed at the 
September 2013 Public Hearing. The PowerPoints and posters from the 
Public Workshops are available on the Reclamation website at 
http://www.usbr.gov/mp/slwri/documents.html. 

FOTR1-2: The SLWRI poster (“Shasta Reservoir Fill and Drawdown”) 
used at the July 2013 Public Workshops was revised and displayed at the 
September 2013 Public Hearing. The PowerPoints and posters from the 
Public Workshops are available on the Reclamation website at 
http://www.usbr.gov/mp/slwri/documents.html. 

FOTR1-3: The SLWRI poster (“Shasta Reservoir Fill and Drawdown”) 
used at the July 2013 Public Workshops was revised and displayed at the 
September 2013 Public Hearing. The PowerPoints and posters from the 
Public Workshops are available on the Reclamation website at 
http://www.usbr.gov/mp/slwri/documents.html. 
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33.10.18 Friends of the River 
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Responses to Comments from Friends of the River 
FOTR2-1: Please refer to Master Comment Response GEN-5, “Some 
People Support Dam Raise and Others Oppose Dam Raise.” 

FOTR2-2: The SLWRI has two primary coequal objectives that must be 
met, and neither must impede or harm the other objective. While the 
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SLWRI is not the only way to improve anadromous fish survival, the 
most efficient way to meet both primary objectives is to enlarge Shasta 
Reservoir.  The existing Shasta Reservoir cannot be reoperated to 
benefit anadromous fisheries without impacting water supply reliability. 

Please refer to Master Comment Response RAH-1, “Available Water to 
Fill an Enlarged Reservoir.” 

FOTR2-3: Please refer to Master Comment Response GEN-7, “Rules 
and Regulations for Water Operations under Action Alternatives.” 

FOTR2-4: It appears that the referenced “Figure 4,” which was 
provided as part of the commenter's letter, shows simulated storage 
levels in Shasta Reservoir under the CEQA preferred BDCP alternative 
(blue) and under the SLWRI DEIS action alternative CP4 (yellow).  It is 
unclear if the simulated storage levels in Shasta Reservoir under the 
BDCP alternative were based on outputs from modeling related to the 
BDCP DEIS.  It is also unclear whether these storage levels are intended 
to represent existing or future conditions for each project. 

As described in Master Comment Response BDCP-1, “Relationship of 
the SLWRI to the Bay Delta Conservation Plan,” operation of new 
conveyance facilities and/or flow patterns proposed under the BDCP 
would require changes in existing CVP operations.  Similarly, operation 
of additional storage and/or flow patterns proposed under the SLWRI 
would also require changes in existing CVP operations.  Reclamation’s 
action in relation to both projects would be to adjust CVP operations in 
coordination with SWP operations and the Coordinated Operations 
Agreement. 

FOTR2-5: Please refer to Master Comment Response DSFISH-4, 
“Maintaining Sacramento River Flows to Meet Fish Needs and 
Regulatory Requirements.” 

FOTR2-6: It appears that the referenced “Figure 4,” which was 
provided as part of the commenter's letter, shows simulated storage 
levels in Shasta Reservoir under the CEQA preferred BDCP alternative 
(blue) and under the SLWRI DEIS action alternative CP4 (yellow).  It is 
unclear if the simulated storage levels in Shasta Reservoir under the 
BDCP alternative were based on outputs from modeling related to the 
BDCP DEIS.  It is also unclear whether these storage levels are intended 
to represent existing or future conditions for each project.  As described 
in Master Comment Response BDCP-1, “Relationship of the SLWRI to 
the Bay Delta Conservation Plan,” operation of new conveyance 
facilities and/or flow patterns proposed under the BDCP would require 
changes in existing CVP operations.  Similarly, operation of additional 
storage and/or flow patterns proposed under the SLWRI would also 
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require changes in existing CVP operations.  Reclamation’s action in 
relation to both projects would be to adjust CVP operations in 
coordination with SWP operations and the Coordinated Operations 
Agreement. 

FOTR2-7: Please refer to Master Comment Response GEN-5, “Some 
People Support Dam Raise and Others Oppose Dam Raise.” 
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33.10.19 International Organization for Self-Determination and Equality 
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Responses to Comments from International Organization for Self-
Determination and Equality 
IOSDE-1: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources.” 

IOSDE-2: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources,” and Master Comment Response CR-6, 
“United Nations Declaration on, ‘The Rights of Indigenous Peoples.’” 
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IOSDE-3: Please refer to Master Comment Response CR-6, “United 
Nations Declaration on, ‘The Rights of Indigenous Peoples,’” and 
Master Comment Response CR-5, “Environmental Justice.” 

IOSDE-4: Please refer to Master Comment Response CR-6, “United 
Nations Declaration on, ‘The Rights of Indigenous Peoples,’” and 
Master Comment Response CR-2, “Federal Recognition.” 

IOSDE-5: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources,” and Master Comment Response CR-6, 
“United Nations Declaration on, ‘The Rights of Indigenous Peoples.’” 
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33.10.20 Dale La Forest & Associates 
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Responses to Comments from Dale La Forest & Associates 
LAFO-1: In the opening paragraph of his letter, the commenter is 
concerned about the noise impact analysis in the DEIS and states that the 
DEIS “fails to contain a professional and meaningful acoustical study 
that accurately predicts such noise impacts.” This comment alone is a 
general statement and does not raise any specific issues, but the 
comment provides introduction to the more specific comments that 
follow. Potential noise impacts are discussed in Chapter 8, “Noise and 
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Vibration.” Responses to Comments LAFO-2 through LAFO-28 below 
address these specific comments. 

LAFO-2:  This comment is a general statement and does not raise any 
specific issues, but the comment provides introduction to the more 
specific comments that follow. 

Please refer to Master Comment Response NOISE-1, “Traffic Noise 
Analysis,” and Master Comment Response NOISE-2, “Intermittent 
Single-Event Noise Levels from Trucks Passing Off-Site Sensitive 
Receptors.” 

LAFO-3: The commenter states the importance of analyzing off-site 
traffic noise level increases during the multiple-year construction period. 
The analysis of noise from off-site construction traffic is included within 
Chapter 8, “Noise and Vibration,” and begins on page 8-27 of the DEIS. 
A more detailed analysis is provided in Master Comment Response 
NOISE-1, “Traffic Noise Analysis,” and Master Comment Response 
NOISE-2, “Intermittent Single-Event Noise Levels from Trucks Passing 
Off-Site Sensitive Receptors.” 

The commenter also expresses concern that increased traffic noise levels 
would result in sleep disturbances. Refer to Master Comment Response 
NOISE-2 for additional analysis regarding the potential for construction-
related haul truck trips to result in sleep disturbance at off-site 
residences. 

LAFO-4: The commenter expresses concern about the levels of noise 
from construction-related traffic at homes located near the main haul 
routes along Lake Boulevard (Road 418) and Shasta Dam Boulevard 
(SR 151). The commenter provides photos of homes located along these 
roadways. A more detailed analysis of traffic noise increases along these 
roadways is provided in Master Comment Response NOISE-1, “Traffic 
Noise Analysis.”  The traffic modeling performed for Master Comment 
Response NOISE-1 accounted for the distance between each roadway 
segment and the nearest residential or commercial land uses. Detailed 
input parameters used in the modeling are provided in Appendix, 
“Traffic Noise Modeling.” See the table called “Average Annual Traffic 
Data and Receptor Distances.” 

LAFO-5: The commenter notes that the traffic noise analysis under 
Impact NOISE-1 in the DEIS focuses solely on the potential increase in 
traffic noise due to construction-related traffic and points out that even 
small increase in traffic noise levels can be considered significant. To 
address this point additional analysis is provided in Master Comment 
Response NOISE-1, “Traffic Noise Analysis,” This analysis focuses on 
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whether traffic noise levels during project construction would exceed the 
transportation noise standards established by the City of Shasta Lake. 

LAFO-6: The commenter states that the analysis of off-site traffic noise 
increases near sensitive receptors should have applied an incremental 
increase threshold of 1.5 dBA at locations where existing traffic noise 
levels exceed 65 dBA Ldn. The incremental increase standard of 1.5 
dBA is part of Shasta County General Plan Policy N-g, which is 
provided in Chapter 8, “Noise and Vibration,” on page 8-14 of the 
DEIS. This policy, however, only applies to roadway improvement 
projects that result in increased traffic volumes or increase travel speeds. 
Construction- traffic associated with the SLWRI is not considered a 
roadway improvement project. Also, construction-related traffic would 
not result in traffic noise increases for the long term as would most 
roadway improvement projects. Moreover, as stated in Master Comment 
Response NOISE-1, “Traffic Noise Analysis,” the City of Shasta Lake 
has not established any standards regarding the incremental increase in 
traffic noise levels.  

LAFO-7: Within Chapter 8, “Noise and Vibration,” on page 8-14 of the 
DEIS, Policy N-f from the noise element of the Shasta County General 
Plan (2004) incorrectly refers to the noise standards in Table 8-5. Policy 
N-f actually refers to the noise standards in Table N-VI, which is 
presented as Table 8-7 on page 8-17 of the DEIS. Table 8-7 consists of 
exterior and interior noise standard using the Ldn and CNEL metrics, as 
well as some interior noise standards using the hourly Leq metric. 

The commenter states that the noise analysis should include some hourly 
equivalent noise level (Leq) measurements to compare traffic noise 
levels to the Leq standards displayed in Table 8-5. The Leq standards 
displayed in Table 8-5, however, only apply to nontransportation noise 
sources. 

Because the routes most heavily travelled by construction-related traffic, 
particularly haul trucks, would use Shasta Dam Boulevard and Lake 
Boulevard, which pass by noise-sensitive receptors located in the City of 
Shasta Lake, a more comprehensive traffic noise analysis using noise 
standards established by the City of Shasta Lake city is provided in 
Master Comment Response NOISE-1, “Traffic Noise Analysis.” 

LAFO-8: The commenter argues that the vehicle trips associated with 
material hauling and worker commutes during the construction period 
has the potential to result in significant noise impacts to the residents 
living near this project's access routes. The commenter specifically notes 
the number of construction-related trips stated in Chapter 20, 
“Transportation and Traffic,” of the DEIS. 
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Please refer to Master Comment Response NOISE-1, “Traffic Noise 
Analysis,” for a comprehensive analysis of traffic noise impacts during 
project construction. As stated in Master Response NOISE-1, this 
analysis used the higher trip generation values provided in Chapter 20, 
“Transportation and Traffic.” 

LAFO-9: The commenter states that “according to Caltrans, the passing 
of a single heavy truck can generate a substantially higher noise level 
than 28 automobiles.” While it is true that heavy truck traffic generates 
more noise than an equivalent volume of automobile traffic, the 
commenter does not cite which source from Caltrans states that truck 
trucks are 28 times as loud, or whether that factor is based on noise 
levels expressed in hertz or A-weighted decibels. 

Nonetheless, the comprehensive analysis of traffic noise impacts 
provided in Master Comment Response NOISE-1, “Traffic Noise 
Analysis,” takes into account the proportion of construction-generated 
vehicle trips that will consist of heavy trucks. Also, additional analysis 
regarding the potential for construction-related haul truck trips to result 
in sleep disturbance at off-site residences is provided in Master 
Comment Response NOISE-2, “Intermittent Single-Event Noise Levels 
from Trucks Passing Off-Site Sensitive Receptors.” 

LAFO-10: The commenter expresses concern that the DEIS places no 
time-of-day restrictions on when construction-related traffic would 
occur, citing key text on page 20-25 in the traffic analysis in the DEIS. 
Mitigation Measure NOISE-1 was revised to reduce the potential impact 
of single event noise from truck passbys to a less-than-significant level. 
This analysis and the added restriction concerning nighttime truck trips 
are discussed in Master Comment Response NOISE-2, “Intermittent 
Single-Event Noise Levels from Trucks Passing Off-Site Sensitive 
Receptors.” The analysis also results in a revision to the key text 
mentioned by the commenter. 

The commenter also expresses concern that Mitigation Measure NOISE-
1 places no time-of-day restrictions on noise-generating construction 
activities at the dam site. Please refer to the discussion of construction-
generated noise at the dam site, which is included in Chapter 8, “Noise 
and Vibration,” Section 8.3.4, “Direct and Indirect Effects,” “Operation 
of Heavy-Duty Construction Equipment at the Dam” under Noise 
Impact-1. This analysis explains that noise levels generated by 
construction activity at the dam site would attenuate, through distance 
alone, to less than Shasta County’s daytime standard of 55 dBA Leq at 
the nearest noise-sensitive receptors. It also explains that considerably 
more attenuation would be provided by the change in topography and 
intervening forest. Thus, construction noise generated at the dam site 
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would also not expose the nearest noise-sensitive receptors to noise 
levels that exceed Shasta County’s nighttime standard of 50 dBA Leq. 

Please refer to Master Comment Response NOISE-1, “Traffic Noise 
Analysis,” and Master Comment Response NOISE-2, “Intermittent 
Single-Event Noise Levels from Trucks Passing Off-Site Sensitive 
Receptors.” 

LAFO-11: The commenter suggests that the existing daily traffic noise 
levels, presented in Table 8-2, are incorrect because they are based on 
traffic counts from 2006. Traffic volume data from 2006 was used to 
characterize existing traffic noise conditions because the Notice of Intent 
to prepare the DEIS was released in October 2005. However, 
Reclamation and its consultants acknowledge that traffic volumes have 
changes on some roadway segments since that time and this is why the 
comprehensive traffic noise analysis presented in Master Comment 
Response NOISE-1, “Traffic Noise Analysis,” uses traffic volume data 
from 2012, which is the most recent year for which Caltrans provides 
data at the time of writing the analysis (Caltrans 2014). This approach is 
conservative given that the analysis focuses on whether project-
generated traffic would cause traffic noise levels to exceed applicable 
standards and 2012 traffic volumes are generally higher than 2006 traffic 
volumes. The commenter also suggests that the traffic noise analysis 
should have followed the approach stated in Caltrans’s 1998 Technical 
Noise Supplement, which states that “all Caltrans highway traffic noise 
analysis should be done in terms of worst noise hour Leq(h)” (Caltrans 
1998 :44). Caltrans also makes the statement in the most recent version 
of this report, its 2013 Technical Noise Supplement (Caltrans 2013:2-
47). It is important to note, however, that this document is literally a 
supplement to Caltrans’s Traffic Noise Analysis Protocol (Protocol) and 
the purpose of the Protocol is to identify the procedures for conducting 
noise studies and evaluating noise abatement measures of new or 
reconstructed transportation projects that are funded with Federal aid 
(Caltrans 2011b :1). Caltrans (as well as the Federal Highway 
Administration) is not a lead or cooperating responsible agency for the 
proposed project and the project does not propose any new or modified 
transportation infrastructure, such as a new roadway, expansion of 
roadway capacity, or permanent change in traffic volume or fleet mix. 
Moreover, Caltrans’s 2013 Technical Noise Supplement acknowledges 
that, “Although Caltrans exclusively uses Leq, there are times [when] 
comparisons need to be made with local noise standards, most of which 
are in terms of Ldn or CNEL” (Caltrans 2013:2-55). 

Another, practical consideration is that construction-related truck trips 
will have a substantially influence on roadside noise levels than 
construction related-automobile trips, but it is not known at this time 
whether truck activity would be noticeably more intense during any 
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particular period of the day. Thus, identifying which hour of the day is 
considered the worst-case hour would not be feasible at this time. 

For these reasons, a detailed traffic noise analysis was conducted using 
the Ldn standards established by the City of Shasta Lake and this 
analysis is provided in Master Response NOISE-1, “Traffic Noise 
Analysis.” Also, the City of Shasta Lake has not established any hourly 
Leq standards for evaluating traffic noise. 

Please also refer to Response LAFO-7 regarding the applicability of 
hourly noise standards. 

LAFO-12: The commenter states, “the consequence of the DEIS having 
underestimated the current traffic noise levels is that the true severity of 
this Project's additional construction traffic noise is not being evaluated 
and mitigated.” Please refer to Master Comment Response NOISE-1, 
“Traffic Noise Analysis,” and Master Comment Response NOISE-2, 
“Intermittent Single-Event Noise Levels from Trucks Passing Off-Site 
Sensitive Receptors,” for a comprehensive analysis of traffic noise. 

LAFO-13: The commenter states that the traffic noise analysis under 
Impact Noise-1 did not use the most recent available traffic volume data 
from Caltrans and also points out that some homes are as close as 50 feet 
to the affected roadways. Please refer to response LAFO-11 and Master 
Comment Response Noise-1, “Traffic Noise Analysis.” 

The commenter also expresses concern about the existing noise level of 
68 dBA Ldn/CNEL along Shasta Dam Boulevard that, according to 
Table 8-2 in the DEIS, has an average daily traffic volume of 5,500 
vehicles per day that travel at a speed of 45 mph.  The commenter is 
particularly concerned because Shasta Dam Boulevard passes within 50 
feet of some classrooms at Mountain Lakes High School and Shasta 
Lake Elementary School and remarks that, at 68 dBA Ldn/CNEL, the 
classrooms are exposed to noise levels that exceed applicable standards.  
However, the noise level listed for Shasta Dam Boulevard in Table 8-2 
is the portion of Shasta Dam Boulevard that is just west of Interstate 5. 
According to the most recent Caltrans traffic volume data (for 2012), the 
traffic volume on the segment of Shasta Dam Boulevard just east of 
Lake Boulevard, which is the segment that passes the school, carries 
average annual daily traffic volume of 1,550 vehicles per day (Caltrans 
2014 ). Also, given the posted speed limit of 25 mph along this segment 
when children are present, the modeled traffic noise level is 46.8 dBA 
Ldn. During the construction period the traffic noise level along this 
roadway segment would increase to 54.5 dBA Ldn and therefore would 
not exceed the 60 dBA Ldn standard established for schools by City of 
Shasta Lake. This modeling is summarized in Master Comment 
Response Noise-1, “Traffic Noise Analysis” and detailed input 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.10-246  Final – December 2014 

parameters, including traffic volume and travel speed, are provided in 
the Traffic Noise Modeling Appendix. Incidentally, for the segment of 
Lake Boulevard that passes by the schools, the existing traffic noise 
level was estimated to be 53.0 dBA Ldn under existing conditions and 
59.8 dBA Ldn with the addition of construction traffic. These levels are 
also less than the 60 dBA Ldn standard established for schools by City 
of Shasta Lake. 

Please refer to Master Comment Response NOISE-1, “Traffic Noise 
Analysis.” 

LAFO-14: The commenter expresses concern that the noise analysis did 
not specifically analyze traffic noise impacts at Mountain Lakes High 
School, which is located at the northeast corner of Shasta Dam 
Boulevard and Lake Boulevard. This analysis is provided in Master 
Comment Response NOISE-1, “Traffic Noise Analysis.” 

The commenter notes that Table 8-7 that identifies that the standard for 
transportation noise exposure at playgrounds and parks is 70 dBA 
Ldn/CNEL at the property line. The transportation noise standards in 
Table 8-7 were established by Shasta County. However, because these 
two schools are located in the jurisdiction of the City of Shasta Lake, the 
Ldn standards established by the city were used in the analysis provided 
in Master Comment Response NOISE-1. Moreover, the analysis 
provided in Master Comment Response NOISE-1 applied the city’s 60 
dBA Ldn standard to determine whether traffic noise along Shasta Dam 
Boulevard and/or Lake Boulevard would result in excessive noise levels 
at the two schools. For additional detail see Master Comment Response 
NOISE-1. In addition, Mitigation Measure Trans-1, which is discussed 
in Chapter 20, “Transportation and Traffic,” of the DEIS, will require 
Reclamation and its primary contractors to prepare and implement a 
traffic control and safety assurance plan to minimize the simultaneous 
use of roadways by different construction contractors for worker 
commute trips, material hauling, and equipment delivery. This will have 
the added effect of limiting traffic noise on any single roadway, 
including the segments of roadways that pass by Mountain Lakes High 
School. 

LAFO-15: The commenter expresses concern that Mountain Lakes 
High School is already exposed to excessive noise because Table 8-2 in 
the DEIS indicates that the existing traffic noise level along Shasta Dam 
Boulevard is 68 dBA Ldn. Please refer to Response LAFO-13. The 
commenter states, “that noise level, especially when updated for the 
increased traffic now some seven years later, will be at least 8 dBA 
louder than the City's standards allow.” The commenter provides not 
substantiation for the magnitude of this increase. 
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The commenter expresses concern that the approval of the proposed 
Moody Flats Quarry near Shasta Dam would also expose the schools to 
noise, thereby contributing to a cumulative noise impact. According to 
the scoping announcement for the proposed quarry, the schools would 
be located more than 2,500 feet from the southwest corner of the quarry 
site with many acres of forest in between (Shasta County 2012 :4). Also, 
because the proposed quarry project would include an access road 
between the east side of the quarry site and Wonderland Boulevard near 
the Old Oregon Trail interchange with Interstate 5 (Shasta County 2011 
:1) it is not anticipated that quarry-generated vehicle trips would travel 
on Shasta Dam Boulevard or Lake Boulevard. 

The commenter also expresses concern about the size of the traffic noise 
increase at the school due to construction-related traffic. 

Please refer to Master Comment Response NOISE-1, “Traffic Noise 
Analysis,” for a detailed analysis of whether traffic noise levels would 
exceed the applicable noise standards established for schools by the City 
of Shasta Lake. 

LAFO-16: The commenter questions the approach used in the DEIS to 
analyze traffic noise increases under Impact Noise-1. The commenter 
cites statements in the court decision of Los Angeles Unified School 
District v. City of Los Angeles (1997) 58 Cal.App.4th l 019 about why a 
noise impact determination should not be based solely on whether the 
magnitude of a traffic noise increase would exceed 3 dBA. For these 
reasons, a more comprehensive traffic noise analysis is provided in 
Master Comment Response NOISE-1, “Traffic Noise Analysis,” (and 
additional discussion about traffic noise is added to the cumulative noise 
impact discussion). The analysis in Master Comment Response NOISE-
1, “Traffic Noise Analysis,” focuses on whether construction-generated 
traffic, in combination with existing traffic, would cause traffic noise 
levels to exceed noise standards established by the City of Shasta Lake. 

Moreover, the situation reviewed in the Los Angeles Unified School 
District v. City of Los Angeles case involved a school that was already 
exposed to noise levels that exceed the applicable local noise standard 
under baseline conditions. This is not the case for Mountain Lakes High 
School because, as stated in Response LAFO-13, the modeled existing 
traffic noise level along the segment of Shasta Dam Boulevard that 
passes near the school is 46.8 dBA Ldn. Also stated in Response LAFO-
13, the existing traffic noise level along the segment of Lake Boulevard 
that passes by the schools was estimated to be 53.0 dBA Ldn. These 
levels are less than the 60 dBA Ldn standard established for schools by 
the City of Shasta Lake. 
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LAFO-17: The commenter is critical of the traffic noise analysis under 
Impact NOISE-1 because it is based on whether traffic volumes on area 
roadways would double and does not account for the fact that a 
substantial portion of construction-related traffic would consist of 
trucks. The commenter also states, “Each heavy truck produces 
approximately as much noise when passing a home as 28 automobiles.” 
While it is true that heavy truck traffic generates more noise than an 
equivalent volume of automobile traffic, the commenter does not cite 
which source from Caltrans states that truck trucks are 28 times as loud, 
or whether that factor is based on noise levels expressed in hertz or A-
weighted decibels. 

Nonetheless, the comprehensive analysis of traffic noise impacts 
provided in Master Comment Response NOISE-1, “Traffic Noise 
Analysis,” takes into account the proportion of construction-generated 
vehicle trips that will consist of heavy trucks. Also, additional analysis 
regarding the potential for construction-related haul truck trips to result 
in sleep disturbance at off-site residences is provided in Master 
Comment Response NOISE-2, “Intermittent Single-Event Noise Levels 
from Trucks Passing Off-Site Sensitive Receptors.” 

LAFO-18: The commenter is critical of the traffic noise analysis under 
Impact NOISE-1 because the significance determination is based solely 
on whether the magnitude of a traffic noise increase would exceed 3 
dBA. The comment claims that this approach is inappropriate if the 
existing level of noise already exceeds an applicable standard and 
highlights portions of the court decision in Grey v. County of Madera 
(2008) 167 Cal.App.4th 1099. As shown in Master Comment Response 
NOISE-1, “Traffic Noise Analysis,” baseline traffic noise levels along 
all modeled roadway segments do not exceed any of the applicable noise 
standards established by the City of Shasta Lake. Moreover, the analysis 
provided in Master Comment Response NOISE-1 indicates that the 
addition of construction-related traffic would not cause traffic noise 
levels to exceed the city’s noise standards. 

LAFO-19: The commenter states that the traffic noise analysis under 
Impact NOISE-1 does not analysis potential traffic noise increases on 
Lake Boulevard north of Shasta Dam Boulevard. Analysis of traffic 
noise along this roadway segment is included in Master Comment 
Response NOISE-1, “Traffic Noise Analysis.” Because it is not known 
at this time what proportion of construction traffic will travel on Lake 
Boulevard and Shasta Dam Boulevard, the analysis in Master Comment 
Response NOISE-1 conservatively assumes that all construction-related 
trips could use either road. 
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The commenter suggests that the existing daily traffic noise levels, 
presented in Table 8-2, are outdated because they are based traffic 
counts from 2006. Please refer to Response LAFO-11. 

The commenter states that the DEIS does not show the existing traffic 
noise level or any analysis of the segment of Lake Boulevard north of 
Shasta Dam Boulevard. The commenter states that the average daily 
traffic volume along this segment is 2,400 vehicles per day, according to 
the 1999 Shasta Lake General Plan EIR. This volume was used in the 
traffic analysis presented under Master Comment Response NOISE-1. 
The web link the commenter provided for the 1999 Shasta Lake General 
Plan EIR is no longer valid. 

Please refer to Master Comment Response NOISE-1, “Traffic Noise 
Analysis.” 

LAFO-20:  Please refer to Master Comment Response NOISE-1, 
“Traffic Noise Analysis.” 

LAFO-21: The commenter states that “the County of Shasta has a 
limited set of noise standards in its General Plan” and suggests that 
additional noise standards shall be used in the noise impact analysis, 
including a standard applied in Oregon that disallows commercial 
projects from increasing ambient noise levels by more than 10 dB during 
any hour of the day. The commenter also suggests that the analysis 
should apply noise standards based on the time of day. 

Shasta County noise-related policies consist of many different types of 
noise standards using different multiple types of noise metrics. DEIS 
Table 8-5 on page 8-15 of Chapter 8, “Noise and Vibration,” presents 
hourly noise-equivalent (Leq) standards for both daytime and nighttime 
hours. Table 8-7 on page 8-17 shows the County’s maximum allowable 
noise exposure standards for transportation noise. These outdoor and 
indoor standards are expressed in the day-night noise levels (Ldn), 
which is a 24-hour Leq includes a “penalty” for the noise-sensitive hours 
between 10 p.m. and 7 a.m.  Different Ldn standards are established for 
different land use types. In addition, Shasta County’s noise-related land 
use compatibility standards are presented in Table 8-8 on page 8-18. The 
significance determinations made in the noise impact analysis are not 
limited to the noise standards established by Shasta County. For 
instance, the analysis of construction-related traffic, which begins on 
page 8-27, examines whether construction-related traffic noise would 
exceed any of the applicable noise standards established by Shasta 
County and whether traffic noise levels increases would exceed 3 dBA. 
Applying an incremental increase standard of 3 dBA for a short-term 
noise source is more stringent that the 10 dBA standard suggested by the 
commenter based on noise practices in Oregon. Also, the following web 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.10-250  Final – December 2014 

link about the 10 dBA standard allegedly used in Oregon is provided by 
the commenter but it is no longer provides any noise-related 
information: 
http://arcweb.sos.state.or.us/rules/OARs_300/0AR_340/340_035.html. 

Moreover, the traffic noise analysis in Master Comment Response 
NOISE-1, “Traffic Noise Analysis,” provides a comprehensive 
examination of traffic noise levels during project construction and 
applicable Ldn standards established by the City of Shasta Lake. Also 
see Master Comment Response NOISE-2, “Intermittent Single-Event 
Noise Levels from Trucks Passing Off-Site Sensitive Receptors,” for 
analysis about whether truck passbys would result in sleep disturbance, 
which employs single event noise standards. 

LAFO-22: The commenter suggests that the analysis should apply 
statistical noise descriptors that “address the length of time sound is 
present as well as the level of the sound.” The commenter is referring to 
the statistical sound level, LX, which is the noise level exceeded X 
percent of a specific period of time. (The definition of LX is provided in 
Chapter 8, “Noise and Vibration,” on page 8-5 of the DEIS.) 
Reclamation and its consultants acknowledge that different jurisdictions 
use different noise metrics in their noise standards and that some local 
jurisdictions have standards based on statistical noise descriptors. 
However, Shasta County, Tehama County, and the City of Shasta Lake 
do not have standards based on statistical noise descriptors and the 
Governor’s Office of Planning and Research does not recommend any 
noise standards based on statistical descriptors. The noise standards 
established by Shasta County, Tehama County, and the City of Shasta 
Lake include 24-hour metrics (i.e., Ldn and/or CNEL) and/or hourly 
equivalent noise levels (e.g., Leq standards in Table 8-5 on page 8-15). 
Furthermore, the commenter provides no evidence that different 
significance determinations would be made if noise standards based on 
typical statistical descriptors were applied. 

Also see Master Comment Response NOISE-2, “Intermittent Single-
Event Noise Levels from Trucks Passing Off-Site Sensitive Receptors,” 
for analysis about whether truck passbys would result in sleep 
disturbance, which employs single event noise standards. 

The commenter also overlooks the fact that most local jurisdictions in 
California, as well as other states, exempt construction noise during 
daytime hours from local noise standards. 

LAFO-23: The commenter contends, “This Project's traffic noise will 
likely cause significant sleep-disturbances to residents living elsewhere 
along the main travel routes to the construction sites.” However, the 
commenter does not substantiate this determination. 
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Please refer to Master Comment Response NOISE-2, “Intermittent 
Single-Event Noise Levels from Trucks Passing Off-Site Sensitive 
Receptors,” for analysis about whether truck passbys would result in 
sleep disturbance at nearby residences. 

LAFO-24: Citing the ruling in Berkeley Keep Jets Over the Bay 
Committee v. Board of Port Commissioners (2001) 91 CA4th 1344, the 
comment contends that the noise analysis should examine whether truck 
passbys would result in sleep disturbance at nearby residences. 

Please refer to Master Comment Response NOISE-2, “Intermittent 
Single-Event Noise Levels from Trucks Passing Off-Site Sensitive 
Receptors.” The analysis under Master Comment Response NOISE-2 
includes discussion about the court ruling. 

LAFO-25: The commenter contends, “The DEIS cannot legitimately 
claim to have mitigated noise impacts unless it can demonstrate the 
probable effectiveness of such mitigation as it proposes.” Mitigation for 
noise impacts is included in Mitigation Measure NOISE-1. As explained 
in Impact NOISE-1, noise-sensitive receptors could be adversely 
affected when noise is generated by nighttime operation of heavy-duty 
construction equipment at construction sites other than the dam site. 
Mitigation Measure NOISE-1 would eliminate noise exposure during the 
more noise-sensitive nighttime hours.  Mitigation Measure NOISE-1 
explicitly states, “Construction activities at non-dam sites will be limited 
to the less noise-sensitive daytime hours (7 a.m. to 10 p.m., Monday 
through Friday).” Also, some additional limitations were added to 
Mitigation Measure NOISE-1, as explained in Master Response NOISE-
2, which limits haul trucks from traveling to and from the dam site 
during the less noise-sensitive daytime hours (7 a.m. to 10 p.m.). These 
measures are quantifiable in the sense that they are either implemented 
or they are not. 

The other measures included in Mitigation Measure NOISE-1 consist of 
the standard best management practices required by Shasta County for 
all construction projects. There is no requirement in NEPA to only 
include mitigation measures that result in a quantifiable noise reduction. 

Please refer to Master Comment Response NOISE-1, “Traffic Noise 
Analysis,” and Master Comment Response NOISE-2, “Intermittent 
Single-Event Noise Levels from Trucks Passing Off-Site Sensitive 
Receptors.” 

LAFO-26: The commenter implies that the DEIS is in error for not 
quantifying noise impacts and noise mitigation. Please refer to Response 
LAFO-25. 
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The commenter notes that NEPA and CEQA require that “even 
temporary construction-related noise levels to be evaluated, and 
mitigated if feasible.” Construction-related noise is evaluated in Chapter 
8, “Noise and Vibration,” of the DEIS and additional analysis of 
construction-related traffic noise is provided in Master Comment 
Response NOISE-1, “Traffic Noise Analysis,” and Master Comment 
Response NOISE-2, “Intermittent Single-Event Noise Levels from 
Trucks Passing Off-Site Sensitive Receptors.” 

The commenter contends that the DEIS “is inadequate in that it 
establishes no specific maximum noise levels for construction noise...” 
Construction noise is analyzed under Impact Nosie-1 in the DEIS and 
additional analysis of construction-related traffic noise is provided in 
Master Comment Response NOISE-1 and Master Comment Response 
NOISE-2. These analyses apply the noise standards established by 
Shasta County and/or the City of Shasta Lake, depending on the location 
of the impact. As explained in the analysis, construction-generated noise 
is primarily a concern during the more noise-sensitive nighttime hours. 

The commenter contends that the DEIS “fails to propose or analyze 
reasonably feasible mitigation measures.” Noise mitigation is included 
in Mitigation Measure NOISE-1. Mitigation Measure NOISE-1 limits 
noise exposure to noise-sensitive receptors by prohibiting noise-
generating construction activity during nighttime hours at locations 
where nearby noise-sensitive receptors could be adversely affected. 

Some additional noise-control measures were added to Mitigation 
Measure NOISE-1, as stated in Master Comment Response NOISE-2. 

Please refer to Master Comment Response NOISE-1, “Traffic Noise 
Analysis,” and Master Comment Response NOISE-2, “Intermittent 
Single-Event Noise Levels from Trucks Passing Off-Site Sensitive 
Receptors.” 

LAFO-27: The commenter states, “The DEIS is inconsistent with the 
Shasta County requirement that an ‘acoustical analysis’ is required 
because it fails to include any adequate acoustical analysis” and 
specifically refers to the requirements listed in Table 8-6 on page 8-16, 
which originate from Policy N-c of the Shasta County General Plan 
Noise Element. The commenter also provides a bulleted summary of all 
the comments made in his comment letter, which is addressed in 
Responses LAFO-1 through LAFO-29. 

Specifically, the commenter contends that the noise analysis was not 
prepared by a qualified person experienced in the fields of 
environmental noise assessment and architectural acoustics. In 
combination with Master Comment Response NOISE-1, “Traffic Noise 
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Analysis,” and Master Comment Response NOISE-2, “Intermittent 
Single-Event Noise Levels from Trucks Passing Off-Site Sensitive 
Receptors,” the soundness and adequacy of the noise analysis is 
demonstrated by Responses LAFO-1 through LAFO-29. Also, the 
commenter contends that a degree in Sound Engineering and multiple 
years of experience preparing noise analyses for CEQA and NEPA 
documents does not qualify someone to prepare noise analyses for 
CEQA and NEPA documents. 

The commenter states that the noise analysis fails to include any 
representative noise measurements to describe the local conditions and 
predominant noise sources. The predominant noise sources in the project 
area consist of traffic noise on nearby freeways and roadways. A 
summary of modeled existing traffic noise levels is provided in Chapter 
8, “Noise and Vibration,” Table 8-2 on page 8-9 and greater detail about 
existing traffic noise levels are provided in Master Comment Response 
NOISE-1, “Traffic Noise Analysis.” The commenter provides no 
evidence that some other non-transportation noise sources may be the 
predominant noise source in the project area. Also, refer to Response 
LAFO-7 regarding the commenter claim that the noise analysis should 
include some hourly equivalent noise level (Leq) measurements to 
compare traffic noise levels to the Leq standards displayed in Table 8-5. 

The commenter states that the noise analysis “fails to estimate the 
existing and projected (20 years) noise levels at homes affected by this 
Project and compare them with the policies of the Noise Element… It 
will also have long-term noise impacts due to increased traffic and 
altered recreational access that should have been predicted for 20 years 
in the future.” It is assumed this comment is about traffic noise levels 
because construction-related noise levels would cease after the 4.5—5 
year construction period under all the action alternatives. However, as 
stated on page 20-25 in Chapter 20, “Transportation and Traffic,” “the 
increase in long-term recreational opportunities and additional visitor 
days would generate an approximate average of 158 one-way trips per 
day to Shasta Lake and its tributaries under CP1, 238 one-way trips per 
day under CP2, 364 one-way trips per day under CP3, 658 one-way trips 
per day under CP4, and 311 one-way trips per day under CP5.” As 
explained in Impact Trans-1, “these additional trips would be distributed 
throughout the primary study area to numerous recreational facilities: 6 
public boat ramps, 9 commercial marinas, 15 family campgrounds, and 
various other public and private facilities. These recreational facilities 
are distributed around Shasta Lake and can be accessed via numerous 
roadways. Because these trips would be distributed over a large number 
of roadways throughout a large area, the additional trips are not expected 
to exceed the existing traffic loads and capacities of the street system.” 
The additional traffic noise modeling for construction-related traffic 
presented in Master Comment Response NOISE-1, “Traffic Noise 
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Analysis,” was based on traffic volume increase of 700 one-way trips 
per day by passenger vehicles plus 350 one-way trips per day by haul 
trucks. Given that these volumes are exceed the volumes projected for 
additional visitors and consist of much greater portion of louder, heavy-
duty trucks, it is not anticipated that the long-term increase in vehicle 
trips by recreational users, dispersed among the many different 
recreation facilities around Shasta Lake, would result in an exceedance 
of applicable noise standards. 

The commenter states that the noise analysis “fails to recommend 
appropriate noise mitigation for homes exposed to excessive heavy 
trucking noise impacts.” Please refer to Master Comment Response 
NOISE-1, “Traffic Noise Analysis,” and Master Comment Response 
NOISE-2, “Intermittent Single-Event Noise Levels from Trucks Passing 
Off-Site Sensitive Receptors,” for discussion about the potential noise 
impact trucks traffic will have on residential land uses and other noise-
sensitive receptors. Note that additional measures are added to 
Mitigation Measure Noise-2 that limit truck passbys, which could result 
in sleep disturbance at residential land uses, to daytime hours. 

The commenter states that the noise analysis “does not estimate the 
noise exposure after the prescribed Mitigation Measures have been 
implemented.” Please refer to Response LAFO-25. 

The commenter states that the noise analysis “contains no post-project 
assessment program to evaluate the effectiveness of the proposed 
Mitigation Measures.” Mitigation Measure Noise-1, which was revised 
in Master Comment Response Noise-2, “Intermittent Single-Event Noise 
Levels from Trucks Passing Off-Site Sensitive Receptors,” requires all 
the listed measures to be implemented by Reclamation and its primary 
construction. This includes the designation of a disturbance coordinator, 
with the designated person’s telephone number conspicuously posted 
around the project sites and supplied to nearby residences. The 
disturbance coordinator will receive all public complaints and be 
responsible for determining the cause of the complaint and 
implementing any feasible measures to alleviate the problem. This 
measure provides the opportunity for potentially affected receptors to 
request and participate in post-assessment of potential adverse noise 
affects. 

The commenter also contends that the proposed project must also 
comply with CEQA and the CEQA analysis shall include an acoustical 
analysis that meets CEQA requirements and case law. Please refer to 
Master Comment Response CEQA-1, “CEQA Compliance.” 

LAFO-28: The commenter states that the DEIS must analyze and could 
require as conditions of approval a range of common and reasonably 
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feasible noise mitigations to be implemented to reduce the Project's 
noise impacts and provides a list of 11 different noise reduction 
measures. Please refer to Response LAFO-25 and LAFO-26 for 
discussion about why the measures required in Mitigation Measure 
Noise-1, as amended in Master Comment Response NOISE-2, 
“Intermittent Single-Event Noise Levels from Trucks Passing Off-Site 
Sensitive Receptors,” are sufficient for reducing construction-generated 
noise to a less-than-significant level. 

The commenter suggests a mitigation measure that requires that 
construction noise levels do not exceed a specific decibel level that is 
consistent with the current maximum noise levels permitted by the 
Shasta County General Plan Noise Element and the Shasta Lake City 
General Plan Noise Element. None of the noise standards established by 
Shasta County directly pertains to noise generated by construction 
activity. This is revealed by the policies in the Shasta County General 
Plan Noise Element, as follows: 

• Policies N-a, N-e, N-h, and N-n applies to the new development 
of new noise-sensitive land uses; 

• Policies N-b and N-m apply to noise likely to be created by a 
non-transportation land use; 

• Policy N-c applies to noise generated by proposed non-
transportation land uses; 

• Policies N-d and N-f apply to transportation noise; 

• Policy N-g applies to noise exposure of existing noise-sensitive 
land uses to future roadway improvement projects; 

• Policy N-i and N-l pertain to noise mitigation measures; 

• Policy N-j applies to railroad noise; 

• Policy N-k applies to aircraft noise; and 

• Policy N-o concerns county-wide noise contour mapping of 
transportation noise sources. 

None of the policies from Shasta County’s Noise Element, and the noise 
standards they refer to, pertain directly to noise-generated by 
construction activity. Construction is not a land use. Unlike new land 
uses or new transportation infrastructure construction is a temporary, 
intermittent source of noise. 
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In the same way, the Tehama County Noise Element and the City of 
Shasta Lake’s Noise Element pertain to the development of new noise-
sensitive land uses, new noise-generating land uses, transportation noise, 
and mitigation. Moreover, Tehama County Noise Element, like many 
cities and counties in California, includes an implementation measure to 
restrict noise-generating construction activities to daytime hours as 
determined by the County’s Noise Control Ordinance unless an 
exemption is received from the County to cover special circumstances. 

Given that no standards for construction noise have been established by 
these local jurisdictions, that noise-generating construction activity is 
not expected to last for an extended period at any location near 
potentially affected noise-sensitive receptors, and that most jurisdictions 
in California exempt daytime construction activity from their local noise 
standards, the noise analysis under Impact Noise-1 focuses on whether 
construction-generated noise could result in disturbances during noise-
sensitive nighttime hours of the day, rather than deriving a specific 
maximum noise level standard to evaluate construction noise. 

The commenter suggests a mitigation measure that would limit startup 
hour to 8 a.m. to lessen the Project's sleep-disturbance to neighbors. 
Mitigation Measure Noise-1 limits construction activity at non-dam sites 
to 7 a.m. to 10 p.m., Monday through Friday. This is consistent with the 
noise ordinances in most cities and counties in California that prohibit 
construction noise before 7 a.m. Additional analysis about whether truck 
passbys would result in sleep disturbance is provided in Master 
Comment Response NOISE-2, “Intermittent Single-Event Noise Levels 
from Trucks Passing Off-Site Sensitive Receptors.” 

The commenter also suggests mitigation that prohibits any off-site 
trucking to or from the Project site except during the approved hours 
and/or prohibiting trucks from using certain routes that pass close to 
residential land uses. Please refer to Mitigation Measure Noise-1, as 
amended in Master Comment Response NOISE-2, “Intermittent Single-
Event Noise Levels from Trucks Passing Off-Site Sensitive Receptors.” 
As amended, Mitigation Measure Noise-1 requires that all truck 
deliveries and debris removal trips that use roadways that pass within 50 
feet of inhabitable rooms of residential dwellings shall be limited to the 
less noise-sensitive daytime hours (7 a.m. to 10 p.m.). 

The commenter suggests a measure that requires the use of noise berms 
or walls to protect noise-sensitive receptors from construction noise. 
Mitigation Measure Noise-1 already requires contractors to install noise 
berms or noise walls where off-site trucking would significantly impact 
existing neighbors near those roads. 
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The commenter suggests a measure that requires better-than-average 
mufflers on construction equipment, mobile equipment, and haul-trucks 
to lower their noise emissions by at least 5 dBA lower than typical 
mufflers. Mitigation Measure Noise-1 already requires that all 
construction equipment to be properly maintained and equipped with 
noise-reduction intake and exhaust mufflers and engine shrouds, in 
accordance with manufacturers’ recommendations and that equipment 
engine shrouds be closed during equipment operation. The commenter 
provides no definition of the meaning of “average” or indication that 
such noise-control technology exists without impeding the performance 
of the equipment or without a substantial increase in cost. 

The commenter suggests a measure that requires the retrofitting of 
existing homes nearest to the Project's haul routes with sound-resistant 
windows and other structural noise-proofing, including air-conditioning 
for warm summer operations. Retrofits are generally not feasible for 
addressing temporary noise sources like construction. Also, the land use 
compatibility noise standard established by the City of Shasta Lake 
explicitly state they only apply with windows and doors in the closed 
position. 

The commenter suggests a measure requiring that off-road equipment be 
installed with backup alarms or bells that include a signaling operator, or 
use variable level backup alarms that measure the background sound 
between the beeps and vary the amplitude so as to generate an OSHA-
compliant sound level. The commenter also states that a feasible 
mitigation for some noise impacts might include the use of flashing 
lights instead of backup beepers under low-light conditions during 
nighttime hours. The commenter provides no additional detail about this 
measure would reduce construction-related noise impacts. This type of 
measure is typically implemented when construction would occur in a 
densely populated urban area, or when noise-generating construction 
activity would take place for an extended period of time near the same 
noise-sensitive receptors. The only location where noise-generating 
construction activity would take place for an extended period of time is 
at the dam site but, as discussed in Noise Impact-1, there are no 
receptors that would be adversely affected by construction noise 
generated at this site. 

The commenter suggests a measure that requires on-site equipment to be 
located away from receptors. This measure is already included in 
Mitigation Measure Noise-1, which requires all construction equipment 
and staging areas to be located at the farthest distance possible from 
nearby noise-sensitive land uses. 
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The commenter suggests a measure that requires the use of inherently 
quieter construction equipment. Mitigation Measure Noise-1 requires 
that all construction equipment be properly maintained and equipped. 

LAFO-29: In a concluding statement to his letter, the commenter states 
that “the DEIS's discussion and mitigation of the Project's noise impacts 
is inadequate and fails to comply with NEPA and CEQA.” This 
comment alone is a general statement and does not raise any specific 
issues. Responses to Comments LAFO-2 through LAFO-28 address 
specific comments regarding the adequacy of the noise analysis and 
mitigation. 
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33.10.21 Lakehead Community Development Association 
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Responses to Comments from Lakehead Community Development 
Association 
LCDA-1: Comment Noted. 

LCDA-2: Please refer to Master Comment Response PLAR-1, “Effects 
to Private Residences and Businesses.” 
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LCDA-3: Please refer to Master Comment Response SOCIOECON-1, 
“Socioeconomic Effects to Shasta Lake Vicinity.” 

LCDA-4: Please refer to Master Comment Response PLAR-1, “Effects 
to Private Residences and Businesses.” 

LCDA-5: Please refer to Master Comment Response PLAR-1, “Effects 
to Private Residences and Businesses.” 

LCDA-6: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

LCDA-7: Please refer to Master Comment Response PLAR-1, “Effects 
to Private Residences and Businesses.” 

LCDA-8: Please refer to Master Comment Response REC-1, “Effects to 
Recreation at Shasta Lake.” 

LCDA-9: Please refer to Master Comment Response SOCIOECON-1, 
“Socioeconomic Effects to Shasta Lake Vicinity.” 

LCDA-10: Please refer to Master Comment Response REC-5, 
“Relocation of Private Recreation Facilities” and Master Comment 
Response PLAR-1, “Effects to Private Residences and Businesses.” 

LCDA-11: Details regarding the modification and relocations of roads, 
bridges, railroads, utilities, and septic systems can be found in the DEIS 
Engineering Summary Appendix, Chapter 4. All costs for the 
modification and relocations are included in the cost estimates and can 
be found in the DEIS Appendices Engineering Summary Appendix 
Chapter 5 and in Attachments 1-4. See also Master Comment Response 
SOCIOECON-1, “Socioeconomic Effects to Shasta Lake Vicinity.” 

LCDA-12: Please refer to Master Comment Response REC-5, 
“Relocation of Private Recreation Facilities,” Master Comment 
Response RBR-2, “Reduced Public Access Around Shasta Lake,” and 
Master Comment Response PLAR-1, “Effects to Private Residences and 
Businesses.” 

LCDA-13: Please refer to Master Comment Response SOCIOECON-1, 
“Socioeconomic Effects to Shasta Lake Vicinity.” 

LCDA-14: Please refer to Master Comment Response PLAR-1, “Effects 
to Private Residences and Businesses.” 

LCDA-15: Please refer to Master Comment Response REC-5, 
“Relocation of Private Recreation Facilities.” 



Chapter 33 
Public Comments and Responses 

 33.10-263  Final – December 2014 

LCDA-16: Please refer to Master Comment Response RBR-2, 
“Reduced Public Access Around Shasta Lake,” and Master Comment 
Response SOCIOECON-1, “Socioeconomic Effects to Shasta Lake 
Vicinity.” 

LCDA-17: Please refer to Master Comment Response UR-1, “Effects to 
Water and Wastewater Infrastructure around Shasta Lake.” 

LCDA-18: Comment Noted. 
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33.10.22 Lakeshore Heights Municipal Water Company 

 

Responses to Comments from Lakeshore Heights Municipal Water 
Company 
LHMWC1-1: Thank you for your comment on the DEIS for the 
SLWRI, we appreciate your time in commenting on the document. 
Reclamation acknowledges that the Lakeshore Inn & RV and Forest 
Service Station will be inundated and no longer require water service in 
this location. According to Reclamations real estate analysis, which was 
the basis of the DEIS Real Estate Appendix, about eight parcels west of 
the railroad tracks will be taken out of service. A sensitivity analysis 
performed in 2012 by Reclamation, which included structural surveys 
showed that the number of affected parcels could be less than eight. 

Please refer to Master Comment Response UR-1, “Effects to Water and 
Wastewater Infrastructure around Shasta Lake.” 

LHMWC1-2: Please refer to Master Comment Response PLAR-1, 
“Effects to Private Residences and Businesses.” 
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33.10.23 Lakeshore Heights Municipal Water Company 
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Responses to Comments from Lakeshore Heights Municipal Water 
Company 
LHMWC2-1: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

LHMWC2-2: The number of landowners within each water service area 
that would be affected varies by the action alternative. Based on 
preliminary real estate analysis it is estimated that approximately 10% of 
the current property owners that comprise the customer base would be 
affected by inundation. It is not anticipated that facility relocations 
would affect the number of customers served. As discussed above 
Reclamation will relocate affected water services to maintain service to 
non-inundated structures at no cost to landowners as Reclamation will 
fund these relocation actions. These actions will prevent loss of 
customers that remain after lake enlargement, however, a net loss of 
water service area landowners may occur due to inundation which could 
affect the financial ability of water service providers to repay loans. 
Reclamation has not performed an evaluation to determine whether 
changes due to the implementation of the action alternatives would make 
a substantial change in local water service provider’s budgets to the 
extent of potential insolvency. However, in addition to replacing water 
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distribution facilities as part of each alternative, Reclamation will also 
be providing new wastewater treatment facilities. As development of 
vacant lands can be limited in this area due to appropriate soil conditions 
for septic systems and required setbacks from the reservoir shoreline, 
new wastewater facilities could provide for potential expansion for the 
customer base in this area. Reclamation would consider providing 
additional wastewater connections in this area to maintain the customer 
base. 

Please also refer to Master Comment Response UR-1, “Effects to Water 
and Wastewater Infrastructure around Shasta Lake.” 

LHMWC2-3: Please refer to Master Comment Response UR-1, 
“Effects to Water and Wastewater Infrastructure around Shasta Lake.” 

LHMWC2-4: Please refer to Master Comment Response COSTEST-1, 
“Development of Cost Estimates.” 

LHMWC2-5: Please refer to Master Comment Response UR-1, 
“Effects to Water and Wastewater Infrastructure around Shasta Lake.” 
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33.10.24 Northern California Power Agency 
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Responses to Comments from Northern California Power Agency 
NCPA-1: The editorial recommendations submitted by the comment 
author have been incorporated into Chapter 1, “Introduction,” and 
Section 1.2.2, “Project Need-Hydropower.” 

NCPA-2: Table 4-4 of the Plan Formulation Appendix was developed 
using operational modeling performed with regulatory assumptions 
appropriate for that time. During the plan formulation and DEIS 
development changes in the regulatory environment led to updates in the 
CalSim-II operational modeling and subsequent analysis, including 
power generation, for use in both the Plan Formulation Report and the 
DEIS.  These changes are documented in the Plan Formulation Report, 
Chapter 5 Comprehensive Plans, Section “Refinement of 
Comprehensive Plans for the DEIS.” Table 5-10 of the PFA includes the 
results of this updated modeling and matches the numbers reported in 
the DEIS. 

NCPA-3: As defined and used in the DEIS in Chapter 23, “Power and 
Energy,” Impact Hydro-2, “Decrease in CVP System Energy 
Generation,” and Impact Hydro-3, “Decrease in SWP System Energy 
Generation,” are each evaluated independently and are not added for any 
purpose. Impact Hydro-6, “Decrease in Pit 7 Powerplant Energy,” is 
evaluated independently and is not combined with any other impact for 
any purpose. As described in the DEIS Chapter 23, “Power and Energy,” 
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Sections 23.3.2, “Methods and Assumptions,” CVP and SWP 
hydropower generation was simulated using the Benchmark Study Team 
(BST) power modeling tool LTGen, Version 1.18, and SWPPower, BST 
April 2010 Version, for CVP and SWP facilities, respectively, the Pit 7 
Powerplant was evaluated using a custom designed power processing 
tool.  Further details on these tools and more detailed results are 
included in the Modeling Appendix, Chapter 8, “Hydropower 
Modeling.” 

NCPA-4: DEIS Chapter 23, "Power and Energy," Section 23.3.2, 
"Criteria for Determining Significance of Effects," defines the metrics 
that were developed for evaluating project impacts on hydropower 
generation and use. Impact Hydro-1 “Decrease in Shasta Powerplant 
Energy Generation," and Impact Hydro-2  “Decrease in CVP System 
Energy Generation," categories included in the referenced tables 
specifically to provide data to support corresponding impact evaluations. 
Text has been revised in the Final EIS to clarify why Shasta was 
including both individually and in the CVP system total and the 
appropriate use of each value. The generation and pumping were 
presented in the same table to group the results by the impacted power 
system, the CVP and the SWP. Efforts were made to simplify the 
document as much as feasible while disclosing environmental effects to 
the extent required to meet current legal requirements for full disclosure. 

NCPA-5:  As indicated in Chapter 23, “Power and Energy,” of the 
DEIS, changes in net generation within SWP facilities due to a potential 
Shasta Dam enlargement would be negative for all alternatives. In 
addition, this comment appears to be related to the preliminary cost 
allocation analysis completed for the Draft Feasibility Report, which 
was released to the public in February 2012.  Please see Master 
Comment Response COST/BEN-5, “Potential Project Financing.” 

NCPA-6: Text has been revised in Final EIS. 

NCPA-7: Reclamation does not include all proposed regulations in 
NEPA document project impact analysis as they are in flux until 
adopted. Any reasonably foreseeable actions are included in the 
cumulative impact analysis. The State Water Board proposed 
implementation of new flow standards was not evaluated as a reasonably 
foreseeable action. 
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33.10.25 Natural Resources Defense Council 
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Responses to Comments from Natural Resources Defense Council 
NRDC1-1: Please refer to Master Comment Response NEPA-1, 
“Sufficiency of the EIS.” 

NRDC1-2: Please refer to Master Comment Response CEQA-1, 
“CEQA Compliance.” 

NRDC1-3: Please refer to Master Comment Response CEQA-1, 
“CEQA Compliance.” 

NRDC1-4: Please refer to Master Comment Response CMS-1, “EIS 
Mitigation Plan,” Master Comment Response CEQA-1, “CEQA 
Compliance,” and Master Comment Response CEQA-2, “CEQA 
Mitigation.” 

NRDC1-5: Please refer to Master Comment Response CR-12, “Cultural 
Resources and CEQA,” Master Comment Response CR-15, “National 
Historic Preservation Act Section 106 Consultations,” and Master 
Comment Response CR-1, “Potential Effects to Cultural Resources.” 

NRDC1-6: Please refer to Master Comment Response CEQA-1, 
“CEQA Compliance,” Master Comment Response P&N-1, “Purpose 
and Need and Objectives,” Master Comment Response ALTR-1, “Range 
of Alternatives General,” Master Comment Response NEPA-1, 
“Sufficiency of the EIS,” Master Comment Response NEPA-2, 
“Cumulative Impacts,” and Master Comment Response EI-1, “Intent of 
NEPA Process to Provide Fair and Full Discussion of Significant 
Environmental Impacts.” 

NRDC1-7: Comment noted. 

NRDC1-8: Please refer to Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability,” Master Comment 
Response ALTD-2, “Alternative Development- Anadromous Fish 
Survival,” Master Comment Response P&N-1, “Purpose and Need and 
Objectives,” Master Comment Response ALTR-1 “Range of 
Alternatives General,” and Master Comment Response NEPA-1 
“Sufficiency of the EIS.” 

NRDC1-9: The SLWRI has two primary coequal objectives that must be 
met, and neither must impede or harm the other objective. While the 
SLWRI is not the only way to improve anadromous fish survival, the 
most efficient way to meet both primary objectives is to enlarge Shasta 
Reservoir. 

Please refer to Master Comment Response DSFISH-8, “National Marine 
Fisheries Service Recovery Plan, Anadromous Fish Restoration Program 
Doubling Goals and Biological Opinions,” Master Comment Response 
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ALTR-1, “Range of Alternatives General,” and Master Comment 
Response P&N-1, “Purpose and Need and Objectives.” 

NRDC1-10: Please refer to Master Comment Response EI-1, “Intent of 
NEPA Process to Provide Fair and Full Discussion of Significant 
Environmental Impacts," Master Comment Response NEPA-2, 
“Cumulative Impacts,” Master Comment Response DSFISH-10, 
“Methodology for Evaluating Fisheries Impacts,” and Master Comment 
Response CR-1, “Potential Effects to Cultural Resources.” 

NRDC1-11: The commenter does not raise a specific issue, instead the 
comment is vague and therefore no specific response can be provided. 

Please refer to Master Comment Response GEN-1, “Comment Included 
as Part of the Record,” Master Comment Response EI-1 “Intent of 
NEPA Process to Provide Fair and Full Discussion of Significant 
Environmental Impacts,” and Master Comment Response GEN-4, “Best 
Available Information.” 

NRDC1-12: Please refer to Master Comment Response CR-11, 
“Cultural Resources and NEPA,” and Master Comment Response CR-1, 
“Potential Effects to Cultural Resources.” 

NRDC1-13: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River,” 
and Master Comment Response WASR-6, “Protections of the Lower 
McCloud River as Identified in the California Public Resources Code, 
Section 5093.542.” 

NRDC1-14: Please refer to Master Comment Response WASR-6, 
“Protections of the Lower McCloud River as Identified in the California 
Public Resources Code, Section 5093.542.” 

NRDC1-15: Please refer to Master Comment Response GEN-5, “Some 
People Support Dam Raise and Others Oppose Dam Raise.” 

NRDC1-16: Please refer to Master Comment Response NEPA-1, 
“Sufficiency of the EIS,” and Master Comment Response CEQA-1, 
“CEQA Compliance.” 

NRDC1-17: Please refer to Master Comment Response ALTR-1, 
“Range of Alternatives General.” 

NRDC1-18: SALMOD modeling results show that there are significant 
project benefits to anadromous fish in critical and dry years, when 
Chinook populations are at greatest risk. By increasing production in 
these years, relative to the base conditions, the risk of extirpation of 
listed species is greatly reduced, and therefore provides a significant 
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benefit to the species/run. Many sources identify Upper Sacramento 
River water temperatures during critical and dry year types as a highly 
important limiting factor to anadromous fisheries, including the NMFS 
Recovery Plan and the NMFS 2009 Biological Opinion. This 
interpretation of SALMOD results with a focus on critical and dry years 
is consistent with species needs and limitations identified above by 
fisheries agencies. 

Please refer to Master Comment Response ALTR-1, “Range of 
Alternatives General,” Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability,” Master Comment 
Response ALTD-2, “Alternative Development- Anadromous Fish 
Survival," Master Comment Response P&N-1, “Purpose and Need and 
Objectives," and DSFISH-5 “Fish and Wildlife Coordination Act 
Report.” 

NRDC1-19: USFWS, in the Draft Fish and Wildlife Coordination Act 
Report for the Shasta Lake Water Resources Investigation (CAR) (June 
2008), recommended that “…Reclamation should include a SLWRI 
alternative that evaluates the capability of increasing anadromous fish 
survival and water supply reliability without raising Shasta Dam.”  
USFWS states that this alternative could be accomplished by a variety of 
measures. These USFWS measures are either included in the action 
alternative(s) evaluated in the EIS or were evaluated and eliminated 
through the plan formulation process. 

Each of the USFWS measures is listed below along with Reclamation’s 
response to each measure. 

• Modifying the TCD at Shasta Dam to improve temperature 
control 

As stated in Chapter 2, “Alternatives,” Section 2.3.1, “Management 
Measures Common to All Action Alternatives,” the Temperature 
Control Device would be modified to account for an increased dam 
height and to reduce leakage of warm water into the structure for all 
action alternatives. 

• Improving spawning habitat by gravel augmentation 

As stated in Chapter 2, “Alternatives,” Section 2.3.6, “CP4 and CP4A – 
18.5-Foot Dam Raise, Anadromous Fish Focus with Water Supply 
Reliability,” under CP4 and CP4A, spawning-sized gravel would be 
placed at multiple locations along the Sacramento River between 
Keswick Dam and the Red Bluff Pumping Plant (RBPP). 
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• Improving juvenile salmonid rearing habitat through large 
woody debris and riparian restoration (i.e., shaded riverine 
aquatic (SRA) cover) in the Keswick – RBDD reach, in lower 
reaches of the nonnatal tributaries, and in the Sacramento River 
downstream from Red Bluff Diversion Dam 

As stated in Chapter 2, “Alternatives,” Section 2.3.6, “CP4 and CP4A – 
18.5-Foot Dam Raise, Anadromous Fish Focus with Water Supply 
Reliability,” under CP4 and CP4A, riparian, floodplain, and side channel 
habitat restoration would occur at one or a combination of potential 
locations along the upper Sacramento River. 

As stated in Chapter 1, “Introduction,” The location of the RBPP (which 
is directly adjacent to the Red Bluff Diversion Dam) was chosen as the 
downstream boundary of the primary study area because cold water 
released from Shasta Dam significantly influences water temperature 
conditions in the Sacramento River between Keswick Dam and the 
RBPP (NMFS 1993). After the RBPP, the river landscape changes to a 
broader alluvial stream system. The broader, slower nature of an alluvial 
stream system allows ambient air temperature to have a greater effect on 
the temperature of the Sacramento River.  Therefore, improving juvenile 
salmonid rearing habitat in the Sacramento River downstream from 
RBPP was not evaluated under the SLWRI. 

• Operational changes to Shasta Dam to increase cold water 
storage and/or increase minimum flows 

As stated in Chapter 2, “Alternatives,” Section 2.3.6, “CP4 and CP4A – 
18.5-Foot Dam Raise, Anadromous Fish Focus with Water Supply 
Reliability,” CP4 and CP4A include an adaptive management plan for 
the cold-water pool.  The adaptive management plan may include 
operational changes to the timing and magnitude of releases from Shasta 
Dam to benefit anadromous fish, as long as there were no conflicts with 
current operational guidelines or adverse impacts on water supply 
reliability. 

• Increasing water use efficiency to a specified level (e.g., 
improve irrigation efficiency in the ACID canal) 

As stated in Chapter 2, “Alternatives,” Section 2.3.1, “Management 
Measures Common to All Action Alternatives,” all action alternatives 
would include a water conservation program for increased water 
deliveries that would be created by the project to augment current water 
use efficiency practices.  While specifics (e.g., which canal might be 
improved) are not discussed, the proposed program would consist of a 
10-year initial program to which Reclamation would allocate 
approximately $1.6 million to $3.8 million to fund water conservation 
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efforts. Program actions would be a combination of technical assistance, 
grants, and loans to support a variety of water conservation projects, 
such as recycled wastewater projects, irrigation system retrofits, and 
urban utilities retrofit and replacement programs. Reclamation, in 
collaboration with project beneficiaries, would identify and develop 
water conservation projects for funding under the program. Reclamation 
would then implement an investment strategy, in coordination with 
project beneficiaries, to identify and prioritize projects which, in 
conjunction with other water conservation activities, would cost-
effectively reduce water demand and increase water conservation. 

• Considering conjunctive use of other existing and planned water 
storage facilities in the Central Valley. 

 As stated in the Plan Formulation Appendix, Chapter 2, “Management 
Measures,” conservation groundwater storage near the Sacramento River 
downstream from Shasta Dam was initially retained as a management 
measure due to significant water supply benefits. However, it was 
eliminated from further development during the comprehensive plan 
phase.  Subsequent operations modeling indicated tradeoffs between 
conjunctive use water supply benefits and critical gains in fisheries 
accomplishments.  The resulting reduction in benefits to fisheries 
operations in dry and critical years was deemed unacceptable in terms of 
meeting primary project objectives. 

Please refer to Master Comment Response ALTD-1, “Alternative 
Development- Water Supply Reliability,” Master Comment Response 
ALTD-2, “Alternative Development- Anadromous Fish Survival,” 
Master Comment Response ALTR-1, “Range of Alternatives General,” 
and Master Comment Response DSFISH-5, “Fish and Wildlife 
Coordination Act Report.” 

NRDC1-20: Please refer to Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability,” Master Comment 
Response ALTD-2, “Alternative Development- Anadromous Fish 
Survival,” Master Comment Response ALTR-1, “Range of Alternatives 
General,” and Master Comment Response WSR-1, “Water Supply 
Demands, Supplies, and Project Benefits.” 

NRDC1-21: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River,” 
and Master Comment Response WASR-6, “Protections of the Lower 
McCloud River as Identified in the California Public Resources Code, 
Section 5093.542,” Master Comment Response CR-1, “Potential Effects 
to Cultural Resources,” and Master Comment Response ALTR-1, 
“Range of Alternatives General.” 
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NRDC1-22: Please refer to Master Comment Response ALTR-1, 
“Range of Alternatives General.” 

NRDC1-23: Please refer to Master Comment Response DSFISH-4, 
“Maintaining Sacramento River Flows to Meet Fish Needs and 
Regulatory Requirements.” 

NRDC1-24: Please refer to Master Comment Response DSFISH-4, 
“Maintaining Sacramento River Flows to Meet Fish Needs and 
Regulatory Requirements.” 

NRDC1-25: The 2008 USFWS BO and 2009 NMFS BO specify target 
minimum carry-over storages (COS) for Shasta Reservoir at the end of 
September. These COS targets are not required to be met in any specific 
year, but rather are required to be met in certain percentages of years of 
actual operations. This type of standard cannot be directly modeled in 
CalSim-II and is implemented in the simulation process by review of 
simulation results and adjustment of operational parameters until the 
COS requirements are met. The specific CalSim-II assumptions, and 
how the assumptions are implemented, are included in the Modeling 
Appendix, Table 2-1. 

CalSim-II output tables of Shasta end–of-month storage are included for 
all alternatives in the Modeling Appendix, Attachment 1. For all action 
alternatives, the simulated Shasta end-of-month storage is higher than in 
the No-Action Alternative. The COS is higher in years when the COS 
target was met in the No-Action Alternative than in the years when the 
COS target was not met. Furthermore, the percentage of years in which 
the COS targets were met in the action alternatives is also increased over 
the No-Action Alternative. This is especially true in CP4 where the 
simulated COS is 382,000 acre-feet greater than the simulate COS in 
CP1. This is the expected result of increasing the COS requirement and 
was obtained, not by changing any direct requirements in the simulation, 
but by adjusting operations to increase the COS and optimize project 
benefits.  The action alternatives, particularly CP4, all show the same 
types of impacts that would be the goal of an increased COS 
requirement, without imposing any specific COS requirements. While 
the analysis did not explicitly impose a COS requirement the simulation 
results for all alternatives do include a higher COS. 

NRDC1-26: The benefits of the increased COS in the analysis were not 
obtained by requiring additional COS. Benefits, however, occurred 
because of the increased storage capacity and the operational 
assumptions made to optimize the water supply and environmental 
benefits resulted in increased COS. If Shasta Dam is constructed and 
operated under similar assumptions and rules to the current operations, 
then similar results would be expected.  Currently the Sacramento River 
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Temperature Task Group (SRTTG) meets in the spring to develop 
temperature operation plans for the Shasta and Trinity divisions of the 
CVP pursuant to State Water Resource Control Board Water Rights 
Orders 90-5 and 91-1. This group is made up of representatives of 
Reclamation, NMFS, USFWS, CDFW, State Water Resource Control 
Board, Western Area Power Administration, and the Hoopa Valley and 
Yurok tribes. The SRTTG develops an initial plan, and monitors and 
adjusts the operation plan, including anticipated COS, throughout the 
year to improve and stabilize the Chinook population in the Sacramento 
River. The plan and any updates throughout the year are then submitted 
to the State Water Resources Control board and carried out by 
Reclamation. 

While it is assumed that the benefits of additional COS are a result of the 
fact that there is more water in Shasta Reservoir at any time; however, 
the true benefits come from the fact that flow and water temperature in 
the Sacramento River are improved for the Chinook population by 
maintaining a larger cold water pool, or by additional releases to 
enhance flow conditions and reducing downstream in-river 
heating. Additional regulatory requirements for higher COS could 
reduce the operational flexibility of the system and impact the ability of 
this group to effectively manage Shasta Reservoir and Sacramento River 
temperatures. 

This document is an Environmental Impact Statement and analyzes and 
documents potential environmental impacts of the project. An 
environmental document does not include recommendations for 
additional regulatory requirements on potential project 
operations. Before construction a Biological Assessment would be 
prepared which could address this topic. Before construction, 
compliance with the ESA would be completed and may include specific 
requirements for flows and temperature on the Sacramento River as well 
as COS in Shasta Reservoir. 

NRDC1-27: Please refer to Master Comment Response DSFISH-3, 
“Fish Habitat Restoration.” 

NRDC1-28: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River,” 
Master Comment Response WASR-6, “Protections of the Lower 
McCloud River as Identified in the California Public Resources Code, 
Section 5093.542” and Master Comment Response ALTR-1, “Range of 
Alternatives General.” 

NRDC1-29: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record,” Master Comment Response 
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ALTR-1, “Range of Alternatives General,” and Master Comment 
Response NEPA-1, “Sufficiency of EIS.” 

NRDC1-30: Please refer to Master Comment Response P&N-1, 
“Purpose and Need and Objectives,” and Master Comment Response 
ALTR-1, “Range of Alternatives General.”  

NRDC1-31: Please refer to Master Comment Response P&N-1, 
“Purpose and Need and Objectives,” and Master Comment Response 
ALTR-1, “Range of Alternatives General."  

NRDC1-32: Please refer to Master Comment Response ALTR-1, 
“Range of Alternatives General,” Master Comment Response ALTD-2, 
“Alternative Development- Anadromous Fish Survival,” Master 
Comment Response ALTD-1, “Alternative Development- Water Supply 
Reliability,” and Master Comment Response P&N-1, “Purpose and 
Need and Objectives.” 

NRDC1-33: Please refer to Master Comment Response DSFISH-8, 
“National Marine Fisheries Service Recovery Plan, Anadromous Fish 
Restoration Program Doubling Goals and Biological Opinions.” 

NRDC1-34: Please refer to Master Comment Response DSFISH-8, 
“National Marine Fisheries Service Recovery Plan, Anadromous Fish 
Restoration Program Doubling Goals and Biological Opinions.” 

Additionally, as shown in Chapter 3, “Considerations for Describing 
Affected Environment and Environmental Consequences,” Section 
3.2.9, “Cumulative Effects,” the CVPIA is in the list of present and 
reasonably foreseeable future actions included in the analysis of 
cumulative impacts. CVPIA includes actions that make all reasonable 
attempts to double the natural production of anadromous fish in the 
Central Valley streams. This was included in the cumulative effects 
analysis, and as described in Master Comment Response DSFISH-8, the 
SLWRI, along with other programs assists Reclamation and other 
resource agencies in working towards the doubling goal as no one single 
project can achieve the doubling goal on its own. 

Please refer to Master Comment Response DSFISH-8, “National Marine 
Fisheries Service Recovery Plan, Anadromous Fish Restoration Program 
Doubling Goals and Biological Opinions.” 

NRDC1-35: Please refer to Master Comment Response DSFISH-2, 
“Other Fisheries Models and Tools.” 

NRDC1-36: Please refer to Master Comment Response ALTR-1, 
“Range of Alternatives General,” Master Comment Response ALTD-2, 
“Alternative Development- Anadromous Fish Survival,” Master 
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Comment Response ALTD-1, “Alternative Development- Water Supply 
Reliability,” Master Comment Response P&N-1, “Purpose and Need 
and Objectives,” and Master Comment Response NEPA-1, “Sufficiency 
of the EIS.” 

NRDC1-37: The SLWRI has two primary coequal objectives that must 
be met, and neither must impede or harm the other objective. While the 
SLWRI is not the only way to improve anadromous fish survival, the 
most efficient way to meet both primary objectives is to enlarge Shasta 
Reservoir. The existing Shasta Reservoir cannot be reoperated to benefit 
anadromous fisheries without impacting water supply reliability. 

Please refer to Master Comment Response DSFISH-5, “Fish and 
Wildlife Coordination Act Report,” Master Comment Response 
DSFISH-8, “National Marine Fisheries Service Recovery Plan, 
Anadromous Fish Restoration Program Doubling Goals and Biological 
Opinions,” and Master Comment Response ALTR-1 “Range of 
Alternatives General.” 

NRDC1-38: The project is primarily intended to improve Chinook 
salmon survival in critical and dry years, particularly in a drought 
condition, when they are likely to be most at risk of significant 
population declines or even extinction. While overall benefits to 
production when all water year types are combined are not as 
pronounced, benefits in dry and critical years are significant. With the 
added risks of climate change, the benefit of an increased source of cold 
water adds to the reliability of suitable habitat available for Chinook 
salmon and other listed fish in the Sacramento River. Adding to that, the 
habitat restoration components provides an additional amount of 
available habitat necessary to improve conditions that can help increase 
the number of Chinook salmon and other listed fish in the Sacramento 
River. 

Please refer to Master Comment Response DSFISH-5, “Fish and 
Wildlife Coordination Act Report,” and Master Comment Response 
DSFISH-8, “National Marine Fisheries Service Recovery Plan, 
Anadromous Fish Restoration Program Doubling Goals and Biological 
Opinions.” 

NRDC1-39: Please refer to Master Comment Response DSFISH-1, 
“SALMOD Model for Sacramento River Chinook Salmon,” Master 
Comment Response DSFISH-5, “Fish and Wildlife Coordination Act 
Report,” and Master Comment Response DSFISH-8, “National Marine 
Fisheries Service Recovery Plan, Anadromous Fish Restoration Program 
Doubling Goals and Biological Opinions.” 
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NRDC1-40: Please refer to Master Comment Response DSFISH-1, 
“SALMOD Model for Sacramento River Chinook Salmon,” Master 
Comment Response DSFISH-5, “Fish and Wildlife Coordination Act 
Report,” and Master Comment Response DSFISH-8, “National Marine 
Fisheries Service Recovery Plan, Anadromous Fish Restoration Program 
Doubling Goals and Biological Opinions.” 

NRDC1-41: Modeling results show that there are significant project 
benefits to anadromous fish in critical and dry years, when Chinook 
populations are at greatest risk. By increasing production in these years, 
relative to the base conditions, the risk of extirpation of listed species is 
greatly reduced, and therefore provides a significant benefit to the 
species/run. Many sources identify Upper Sacramento River water 
temperatures during critical and dry year types as a highly important 
limiting factor to anadromous fisheries, including the NMFS Recovery 
Plan and the NMFS 2009 Biological Opinion. This interpretation of 
SALMOD results with a focus on critical and dry years is consistent 
with species needs and limitations identified above by fisheries agencies. 

Please refer to Master Comment Response ALTD-2, “Alternative 
Development- Anadromous Fish Survival,” Master Comment Response 
DSFISH-1, “SALMOD Model for Sacramento River Chinook Salmon,” 
Master Comment Response DSFISH-5, “Fish and Wildlife Coordination 
Act Report,” and Master Comment Response DSFISH-10, 
“Methodology for Evaluating Fisheries Impacts.” 

NRDC1-42: Please refer to Master Comment Response NEPA-1, 
“Sufficiency of the EIS,” Master Comment Response EI-1, “Intent of 
NEPA Process to Provide Fair and Full Discussion of Significant 
Environmental Impacts,” Master Comment Response P&N-1, “Purpose 
and Need and Objectives," and Master Comment Response GEN-8, 
“Public Outreach and Involvement.”  

NRDC1-43: Please refer to Master Comment Response DSFISH-1, 
“SALMOD Model for Sacramento River Chinook Salmon,” and Master 
Comment Response DSFISH-2, “Other Fisheries Models and Tools.” 

NRDC1-44: Please refer to Master Comment Response DSFISH-2, 
“Other Fisheries Models and Tools.” 

NRDC1-45: Please refer to Master Comment Response DSFISH-2, 
“Other Fisheries Models and Tools.” 

The commenter included comments previously submitted by CDFW in 
Attachment 1 on the Draft Feasibility Report of the SLWRI. 
Reclamation was not able to find the referenced comments regarding 
modeling tools beyond SALMOD in the referenced text.  



Chapter 33 
Public Comments and Responses 

 33.10-353  Final – December 2014 

NRDC1-46: Please refer to Master Comment Response DSFISH-2, 
“Other Fisheries Models and Tools.” 

NRDC1-47: Negative impacts shown in the modeling results are almost 
entirely limited to water year types that are wetter than normal, when 
anadromous fish are at a relatively low risk of large scale flow and 
temperature related mortality, and potential extirpation.  Further, for all 
plans, annual average changes across all years, and across critical and 
critical/dry years when fish are most at risk, are either insignificant or 
significantly beneficial. 

Chapter 12, “Botanical Resources and Wetlands” Mitigation Measure 
Bot-7 has been revised to clarify how Reclamation will implement a 
riverine ecosystem mitigation and adaptive management plan to 
mitigate, to the extent feasible, the identified effects of an altered 
Sacramento River flow regime on existing riparian and wetland 
communities, and associated instream, riparian, and wetland habitat 
values for aquatic and terrestrial special-status species along the 
Sacramento River from Shasta Dam to Colusa (River Mile 144). 

Please refer to Master Comment Response DSFISH-3, “Fish Habitat 
Restoration,” and Master Comment Response DSFISH-9, “Flow-Related 
Effects on Fish Species of Concern.” 

NRDC1-48: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

NRDC1-49: SALMOD does incorporate results from IFIM modeling 
conducted by USFWS, which includes spawning habitat conditions at 
various flow rates. Therefore, the analysis conducted does evaluate any 
potential impact to spawning habitat from both changes to flow and 
water temperature. During the planning stages (development of the Plan 
Formulation Report), it was identified that the biggest benefits were 
shown to Chinook salmon came when water temperatures were lowered 
rather than when flows were adjusted to meet the AFRP flow goals. 
Therefore, the CP4 was developed specifically to establish a cold water 
pool for fish benefits. This proved, through the SALMOD results, to 
have the highest juvenile production. Reclamation recognizes the 
ecological importance of flow-related geomorphic processes in the 
Sacramento River, however, the SLWRI does not eliminate these 
processes, and does restore floodplain and side channel habitat. 

NRDC1-50: Chapter 12, “Botanical Resources and Wetlands” 
Mitigation Measure Bot-7 has been revised to clarify how Reclamation 
will implement a riverine ecosystem mitigation and adaptive 
management plan to mitigate, to the extent feasible, the identified effects 
of an altered Sacramento River flow regime on existing riparian and 
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wetland communities, and associated instream, riparian, and wetland 
habitat values for aquatic and terrestrial special-status species along the 
Sacramento River from Shasta Dam to Colusa (River Mile 144). 

Please refer to Master Comment Response DSFISH-9, “Flow-Related 
Effects on Fish Species of Concern. 

NRDC1-51: Please refer to Master Comment Response DSFISH-2, 
“Other Fisheries Models and Tools.” 

NRDC1-52: Please refer to Master Comment Response DSFISH-1, 
“SALMOD Model for Sacramento River Chinook Salmon,” and Master 
Comment Response DSFISH-2, “Other Fisheries Models and Tools.” 

NRDC1-53: Reclamation recognizes there are limitations to the 
SALMOD model, including the potential that mortality may be 
underestimated due to the difficulty in quantifying resource competition 
and predation, but may also be overestimated for some life stages.  
Please keep in mind that SALMOD was used to compare the proposed 
action alternatives, and was not intended to produce exact numbers. 
SALMOD underestimates mortality both under the no action and action 
alternatives. The identified limitations do not preclude the ability of 
SALMOD to identify potential effects to Chinook salmon caused by 
changes in operations. 

In addition, SALMOD is a widely accepted tool that was developed with 
agency input and has been applied for numerous other studies. The 
SALMOD model was set up based on USFWS Instream Flow 
Incremental Methodology (IFIM) data, with direct input from USFWS 
and CDFW personnel (i.e., Mark Gard, Doug Killam), as well as 
incorporating comments from the resource agencies before completion 
of the model structure. SALMOD has been one of the primary tools used 
to evaluate salmonid responses to revised water operations in the upper 
Sacramento River, including the most recent Biological Assessment on 
the Continued Long-Term Operations of the CVP and SWP 
(Reclamation 2008) and resulting 2009 BO and Conference Opinion on 
the Long-Term Operations of the CVP and SWP (NMFS 2009). 

Please refer to Master Comment Response DSFISH-1, “SALMOD 
Model for Sacramento River Chinook Salmon,” Master Comment 
Response DSFISH-2, “Other Fisheries Models and Tools,” and Master 
Comment Response DSFISH-5, “Fish and Wildlife Coordination Act 
Report.” 

NRDC1-54: Please refer to Master Comment Response DSFISH-2, 
“Other Fisheries Models and Tools.” 
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NRDC1-55: For the DEIS, the number of spring-run spawners 
incorporated into the model was revised from 1,000 down to 207 based 
on USFWS and CDFW comments, and is now based on historical data. 
The DEIS acknowledges that SALMOD was not designed to address the 
small spawning populations associated with historic spring-run Chinook 
spawning numbers, but notes that the historically based spawning 
number was used because of direction from the CDFW and USFWS. 
However, there is no model currently available for analyzing low 
populations of Chinook salmon.  As described in DSFISH-1, SALMOD 
is currently the best (and only) available tool for predicting project-
related outcomes for all four Chinook salmon runs in the upper 
Sacramento River.  At present, Reclamation is not aware of any 
proposed tools and/or analytical approaches that could better assess the 
potential impacts of the project alternatives on spring-run Chinook 
salmon.  Furthermore, SALMOD was used for spring-run Chinook 
salmon evaluations in the 2008 Reclamation Long-Term Operation BA 
and the 2009 NMFS BO.  As such, Reclamation believes that its 
approach to assessing project impacts on spring-run Chinook is 
consistent with the best available science and analytical tools, and is 
supported by the direction received from the resource agencies. 

Chapter 11, “Fisheries and Aquatic Ecosystem,” Section 11.3.1, notes 
that: “Populations of 500 or more spawning Chinook salmon are 
considered necessary for accurate results using SALMOD because it is a 
deterministic model that relies on the “law of large numbers.” When 
populations are “low” (an arbitrary term), mean responses are quickly 
affected by environmental stochasticity and individual variability, which 
are factors SALMOD was not designed to address. Therefore, because 
the 1999 to 2006 average for spring-run Chinook salmon was 207 adult 
spawners, the criterion of 500 or more fish was not met. However, 
because of concerns expressed by CDFW and USFWS, the spawning 
population was left at 207 fish for purposes of the model.” However, in 
the 2009 BO, NMFS used 1,000 adult spring-run spawners to 
compensate for the fact that the actual spawning population is less than 
500 fish. 

NRDC1-56: Reclamation acknowledges that SALMOD, like any 
numerical model, has limitations that must be considered when 
interpreting its results. However, Reclamation believes that SALMOD is 
the best available tool, and Reclamation sought resource agency input 
when developing the model. SALMOD was set up based on USFWS 
Instream Flow Incremental Methodology (IFIM) data, with direct input 
from both USFWS and CDFW (i.e., Mark Gard, Doug Killam), as well 
as incorporating comments from CDFW, USFWS and Reclamation 
fisheries experts before completing the model structure. The model has 
been peer reviewed, including by Lisa Thompson and Chris Mosser of 
U.C. Davis (2011), and despite its limitations has been accepted as a 
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valid tool for numerous studies, including the most recent Biological 
Assessment on the Continued Long-Term Operations of the CVP and 
SWP (Reclamation 2008) and resulting 2009 BO and Conference 
Opinion on the Long-Term Operations of the CVP and SWP (NMFS 
2009). 

According to the CDFG 2008 letter, the agency does not believe that egg 
and juvenile mortality are directly related to water temperature and 
flows, and that juvenile production is more highly correlated with the 
number of adult spawners. While this may be true most of the time, and 
that habitat may not typically be limiting juvenile production, the effects 
to winter-run Chinook salmon, as shown through the results from 
SALMOD, are that these fish are at greater risk during critical and dry 
water years, when water temperatures are more difficult to control. 
During these times, habitat (particularly cooler water temperature) is 
likely limiting, as observed during significant dry periods such as 1976 
and 1977 and 1987 through 1992. As observed in the Sacramento River 
in 1976 and 1977, there were a large number of spawners (over 35,000 
adults spawners in 1976 and over 17,000 in 1977), however warm 
waters and low flow conditions in the river precluded successful 
returning spawners 3 years later. Similar results are shown in the output 
of SALMOD. 

Please refer to Master Comment Response DSFISH-1, “SALMOD 
Model for Sacramento River Chinook Salmon,” and Master Comment 
Response DSFISH-2, “Other Fisheries Models and Tools.” 

NRDC1-57: Reclamation acknowledges that SALMOD, like any 
numerical model, has limitations that must be considered when 
interpreting its results. However, Reclamation believes that SALMOD is 
the best available tool, and Reclamation sought resource agency input 
when developing the model. SALMOD was set up based on USFWS 
Instream Flow Incremental Methodology (IFIM) data, with direct input 
from both USFWS and CDFW (i.e., Mark Gard, Doug Killam), as well 
as incorporating comments from CDFW, USFWS and Reclamation 
fisheries experts before completing the model structure. The model has 
been peer reviewed, including by Lisa Thompson and Chris Mosser of 
U.C. Davis (2011), and despite its limitations has been accepted as a 
valid tool for numerous studies, including the most recent Biological 
Assessment on the Continued Long-Term Operations of the CVP and 
SWP (Reclamation 2008) and resulting 2009 BO and Conference 
Opinion on the Long-Term Operations of the CVP and SWP (NMFS 
2009). 

For the DEIS, the number of spring-run spawners incorporated into the 
model was revised based on USFWS and CDFW comments, and is 
based on historical data. The DEIS acknowledges that SALMOD was 
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not designed to address the small spawning populations associated with 
historic spring-run Chinook spawning numbers, but notes that the 
historically based spawning number was used because of direction from 
the CDFW and USFWS.  At present, Reclamation is not aware of any 
proposed tools and/or analytical approaches that could better assess the 
potential impacts of the project alternatives on spring-run Chinook 
salmon. As such, Reclamation believes that its approach to assessing 
project impacts on spring-run Chinook is consistent with the best 
available science and analytical tools, and is supported by the direction 
received from the resource agencies. 

Chapter 11, “Fisheries and Aquatic Ecosystem,” Section 11.3.1, notes 
that: “Populations of 500 or more spawning Chinook salmon are 
considered necessary for accurate results using SALMOD because it is a 
deterministic model that relies on the “law of large numbers.” When 
populations are “low” (an arbitrary term), mean responses are quickly 
affected by environmental stochasticity and individual variability, which 
are factors SALMOD was not designed to address. Therefore, because 
the 1999 to 2006 average for spring-run Chinook salmon was 207 adult 
spawners, the criterion of 500 or more fish was not met. However, 
because of concerns expressed by CDFW and USFWS, the spawning 
population was left at 207 fish for purposes of the model.” 

Please refer to Master Comment Response DSFISH-1, “SALMOD 
Model for Sacramento River Chinook Salmon.” 

NRDC1-58: For the DEIS, the number of spring-run spawners 
incorporated into the model was revised based on USFWS and CDFW 
comments, and is based on historical data. The DEIS acknowledges that 
SALMOD was not designed to address the small spawning populations 
associated with historic spring-run Chinook salmon spawning numbers, 
but notes that the historically based spawning number was used because 
of direction from the CDFW and USFWS.  At present, Reclamation is 
not aware of any proposed tools and/or analytical approaches that could 
better assess the potential impacts of the project alternatives on spring-
run Chinook salmon. As such, Reclamation believes that its approach to 
assessing project impacts on spring-run Chinook salmon is consistent 
with the best available science and analytical tools, and is supported by 
the direction received from the resource agencies. 

NRDC1-59: While Reclamation acknowledges that fish can be impacted 
by temperature changes on a finer time scale than the weekly average 
temperatures assessed by SALMOD, Reclamation is not aware of any 
widely available and agency accepted tools which can be used for long-
term simulations of the effect of temperature variations at a finer time 
scale. Further, Reclamation is not aware of any tool which can be used 
to develop reliable long term temperature data on a finer time scale, 
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considering that Calsim-II — the only widely accepted tool for 
simulating long-term systemwide operations of the CPV/SWP system — 
operates on a monthly time scale. 

SALMOD was set up based on USFWS Instream Flow Incremental 
Methodology (IFIM) data, with direct input from USFWS and CDFW 
personnel (i.e., Mark Gard, Doug Killam), as well as incorporating 
comments from the resource agencies before completion of the model 
structure. The model has been peer reviewed, including by Lisa 
Thompson and Chris Mosser of U.C. Davis (2011), and has been 
accepted as a valid tool for numerous studies, including the most recent 
Biological Assessment on the Continued Long-Term Operations of the 
CVP and SWP (Reclamation 2008) and resulting 2009 BO and 
Conference Opinion on the Long-Term Operations of the CVP and SWP 
(NMFS 2009). 

Please refer to Master Comment Response DSFISH-1, “SALMOD 
Model for Sacramento River Chinook Salmon.” 

NRDC1-60: Text was added to clarify that these are factors that can be 
exacerbated by project operations, however they cannot be directly 
quantified. 

NRDC1-61: Please refer to Master Comment Response DSFISH-2, 
“Other Fisheries Models and Tools.” 

NRDC1-62: Please refer to Master Comment Response DSFISH-2, 
“Other Fisheries Models and Tools.” 

NRDC1-63: Please refer to Master Comment Response CR-1, 
“Potential Effects to Cultural Resources,” and Master Comment 
Response CR-11, “Cultural Resources and NEPA.” 

NRDC1-64: Please refer to Master Comment Response CR-12, 
“Cultural Resources and CEQA.” 

NRDC1-65: Chapter 11, “Fisheries and Aquatic Ecosystems,” Section 
11.3.3, “Direct and Indirect Effects,” describes in great detail the 
impacts and benefits to the fisheries in the Sacramento River and Delta. 
The commenter has not provided any specific example of how the DEIS 
is misleading. 

SALMOD results show that there are significant project benefits to 
anadromous fish in critical and dry years under CP4, when Chinook 
populations are at greatest risk. By increasing production in these years, 
relative to the base conditions, the risk of extirpation of listed species is 
greatly reduced, and the project therefore provides a significant benefit 
to the species/run. 
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Many sources identify that Upper Sacramento River water temperatures, 
particularly during these year types, are extremely important to 
anadromous fisheries and are considered one of the limiting factors to 
these species. Increasing the cold water pool in Shasta Lake to benefit 
anadromous fish was specifically identified in both the NMFS Draft 
Recovery Plan (2009) and the Final Recovery Plan (2014), as water 
temperatures and flow, particularly during dry and critically dry years 
(e.g., drought periods) are of stressors of “very high” importance for 
Chinook salmon populations, and those populations are highly 
vulnerable to prolonged drought conditions. The beneficial impacts 
claimed from the SALMOD modeling results are consistent with species 
needs and limitations identified above by fisheries agencies. 

Please refer to Master Comment Response DSFISH-3, “Fish Habitat 
Restoration,” and Master Comment Response DSFISH-5, “Fish and 
Wildlife Coordination Act Report.” 

NRDC1-66: The commenter does not raise a specific issue, instead the 
comment is vague and therefore no specific response can be provided. 

Please refer to Master Comment Response GEN-4, “Best Available 
Information," and Master Comment Response COST/BEN-1, “Intent of 
EIS and Process to Determine Federal Interest.” 

NRDC1-67: Baseline conditions and alternatives all include the 
operational RPA requirements.  All operations simulation modeling in 
the DEIS was performed with the CalSim II simulation model, the best 
available tool for modeling joint CVP/SWP system operations in 
California. The assumptions in the modeling, used in support of this 
document, included the 2008/2009 BO's as well as the most recent 
versions of all other regulatory conditions. Specific details of the 
assumptions included in the CalSim-II modeling are included in the 
Modeling Appendix. In the modeling many other water supply and 
water quality requirements must be met to allow exports. Delta wide 
requirements are met with the additional releases from the enlarged 
Shasta reservoir allowing additional pumping. The results of this 
modeling include the system response to the project including changes 
in reservoir storages, releases, stream flows, and Delta exports. These 
results are summarized in the text with full results included in the 
Modeling Appendix. 

Please refer to Master Comment Response DSFISH-4, “Maintaining 
Sacramento River Flows to Meet Fish Needs and Regulatory 
Requirements.” 

NRDC1-68: Adaptive management, by definition, allows for 
adjustments of existing or developments of new rules based on specific, 
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rare, or unforeseen future conditions that are not adequately covered by 
existing rule definitions at the time they occur. Since these future 
conditions are not known at the present time the rules cannot be 
developed and cannot be implemented in the modeling and analysis.  As 
stated in the Modeling Appendix, Chapter 2, “CalSim-II,” Section 
“Model Assumptions,” Reclamation worked collaboratively with 
NMFS, USFWS, and CDFW to implement the RPAs. During this 
process the adaptive management provisions were taken into 
consideration to the extent possible to allow flexibility in future 
operations if and when required. 

NRDC1-69: Table 2-1 in Chapter 2, “CalSim-II,” of the DEIS Modeling 
Appendix lists the assumptions used in the operations modelling using 
CalSim-II. As described in the DEIS, the Fall X2 RPA Action is 
implemented in the operations modeling.  The full set of CalSim-II 
outputs for existing and future conditions and all action alternatives were 
included in the DEIS DVD, which was mailed to all stakeholders on the 
SLWRI mailing list.  However, the results presented in the Attachment 1 
to the Fisheries and Aquatic Ecosystems Technical Report were 
incorrectly summarized in the DEIS. These tables have been revised to 
correctly summarize the data.  Please see the updated information on X2 
position in Tables 2-97 through Table 2-120 that show compliance of 
Fall X2 RPA action requirements. 

NRDC1-70: Table 2-1 in Chapter 2, “CALSIM,” of DEIS Modeling 
Appendix lists the assumptions used in the operations modelling using 
CalSim-II. Part B of RPA Component 1, Action 1 – "First Flush" is 
included in the DEIS operations modeling using CalSim-II.  In the DEIS 
operations modeling, Part A of the action (December 1-December 20) is 
not implemented in the model because, it was considered unlikely or 
rarely to occur on the basis of historical salvage data. 

OMR flows reported in the DEIS in wet years during the month of 
December are highly negative due to the following reasons. CalSim-II is 
based on monthly time-steps, whereas the Part B of the RPA Action 1 
contains a partial-month (14 day) action condition. Therefore, the action 
is implemented in CalSim-II based on a day-weighted average approach. 
The OMR regulation is only enforced starting Dec 21 and the monthly 
average results do not explicitly show the partial-month requirements. 
And there are a few wet years where the first flush does not occur until 
January. 

NRDC1-71: As stated in Chapter 11, “Fisheries and Aquatic 
Ecosystems,” Section 11.3.3, “Direct and Indirect Effects,” An increase 
in Delta outflow of 200 to 300 cfs during dry or critical water years 
would not result in significant impacts to Delta fisheries, particularly at 
flows between 3,500 and 6,000, while a decrease in Delta outflow in 
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November by around 700 cfs when outflows are higher in November 
would also not result in significant impacts to Delta fisheries. 

While Delta outflow criteria for delta and longfin smelt, as identified in 
SWRCB 2010 (the cited report provided by the commenter), are not 
always met under the action alternatives; they are also not always met 
under the baseline conditions during those same years (Existing 
Conditions and No-Action Alternative). Green sturgeon were not listed 
in Table 2 of SWRCB 2010, Species of Importance, and page 53 of the 
same report states “No specific Delta outflow requirements are 
recommended for Chinook salmon.” 

NRDC1-72: The Modeling Appendix, “Attachment 2 SRWQM,” 
includes the output for all water temperatures and includes the water 
years. While these results do show up in a monthly format, water 
temperatures were not calculated as monthly temperatures. The 
SRWQM calculates water temperatures in 6-hour intervals. These water 
temperatures were used in the impact assessment, even though the 
monthly values were shown in the figures. 

Please refer to Master Comment Response DSFISH-10, “Methodology 
for Evaluating Fisheries Impacts.” 

NRDC1-73: The Modeling Appendix, “Attachment 2 SRWQM,” 
includes the output for all water temperatures and includes the water 
years. While these results do show up in a monthly format, water 
temperatures were not calculated as monthly temperatures. The 
SRWQM calculates water temperatures in 6-hour intervals. These water 
temperatures were used in the impact assessment, even though the 
monthly values were shown in the figures. 

Please refer to Master Comment Response DSFISH-10, “Methodology 
for Evaluating Fisheries Impacts.”  

NRDC1-74: The assumptions in the modeling used in support of the 
DEIS included the 2008/2009 BO's as well as the most recent versions 
of regulatory conditions.  Specific details of the assumptions, included in 
the CalSim II modeling, are included in the Modeling Appendix.  As 
stated in the Modeling Appendix, “It is assumed that either VAMP, a 
functional equivalent, or SWRCB D-1641 requirements would be in 
place in 2020.  CVP and SWP VAMP export restrictions during the 
April 15 to May 15 pulse period were not included in CalSim-II 
modeling.” 

NRDC1-75: While it is likely that the resource agencies will step in and 
cease operations before take limits are reached, Reclamation cannot 
assume at this stage that this will occur. Based on modeling results, if 
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the resource agencies fail to take this step, these are the number of fish 
that would be entrained under the operational scenarios. The differences 
under each action alternative are shown in separate tables in Chapter 11, 
“Fisheries and Aquatic Ecosystems,” Section 11.3.3, “Direct and 
Indirect Effects,” which show that minimal changes from the baseline 
conditions would occur. If, however, resource agencies require 
operations to cease before reaching take limits, then no impact to the 
listed species would occur. 

Please refer to Master Comment Response ESA-1, “Compliance with 
the Endangered Species Act.” 

NRDC1-76: The Wildlife Resources Technical Report, Attachment 11, 
“California Red-legged Frog Habitat Assessment Report 2012,” 
provides information on the California red-legged frog (Rana draytonii) 
(CRLF) site assessments that were conducted during 2010 and 2012.  
Following the USFWS guidance, Reclamation conducted CRLF site 
assessments that included the southern and southwestern portions of 
Shasta Lake and a standard 1.0-mile radius buffer area. 

The Wildlife Resources Technical Report, Attachments 18 – 23, provide 
information on CRLF Habitat Assessments for potential downstream 
restoration areas. 

NRDC1-77: Please refer to Master Comment Response CEQA-1, 
“CEQA Compliance,” and Master Comment Response CEQA-2, 
“CEQA Mitigation.” 

NRDC1-78: Chapter 2, “Alternatives,” describes the baselines for 
comparison.  Multiple baselines are used to allow for informed decision-
making by describing the 1) differences in the no-action/no-project 
alternative as compared to the action alternatives and 2) existing 
conditions as compared to the action alternatives. Efforts were made to 
simplify the document as much as feasible while meeting the needs to 
disclose environmental effects to the extent required to meet current 
legal requirements for full disclosure, including multiple baselines. 

Please refer to Master Comment Response CEQA-1, “CEQA 
Compliance.” 

NRDC1-79: As stated in Chapter 1, “Introduction,” the Final EIS is 
being published along with the Final Feasibility Report. The Final 
Feasibility Report incorporates information contained in the Final EIS 
by reference, and will be used to determine the type and extent of 
Federal interest in enlarging Shasta Dam and Reservoir.  The Final EIS 
and the Final Feasibility Report will be used together to support the 
Federal decision.  Analysis for the DEIS relied on the updated USFWS 
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2008 Revised Biological Opinion on the Coordinated Operations of the 
Central Valley Project and State Water Project in California. (USFWS 
2008) and the NMFS 2009 Revised Biological Opinion on the Long-
Term Central Valley Project and State Water Project Operations Criteria 
and Plan (NMFS 2009). 

The Draft Feasibility Report was not incorporated by reference into the 
DEIS.  The feasibility report has been updated to reflect the 2008 and 
2009 BOs. 

Please refer to Master Comment Response COST/BEN-1, “Intent of EIS 
and Process to Determine Federal Interest.” 

NRDC1-80: As stated in Chapter 1, “Introduction,” the Final EIS is 
being published along with the Final Feasibility Report. The Final 
Feasibility Report incorporates information contained in the Final EIS 
by reference, and will be used to determine the type and extent of 
Federal interest in enlarging Shasta Dam and Reservoir.  The Final EIS 
and the Final Feasibility Report will be used together to support the 
Federal decision.  There is no NEPA requirement to update the 
feasibility report. 

NRDC1-81: Comment noted. 

NRDC1-82: A discussion of the key indicators of climate change in 
California based on California Environmental Protection Agency's 
publication, “Indicators of Climate Change in California,” (2013) is 
presented in Chapter 2, “Summary of Previous Studies of Climate 
Change in the Study Area,” of the Climate Change Modeling Appendix 
of the EIS. 

NRDC1-83: As described in DEIS Chapter 5, “Air Quality and 
Climate” Section 5.2, “Regulatory Framework,” CEQ issued guidance 
on including GHG emissions and climate change impacts in 
environmental review documents under NEPA. CEQ’s guidance (issued 
February 18, 2010) suggests that Federal agencies “consider 
opportunities to reduce GHG [(greenhouse gas)] emissions caused by 
proposed Federal actions, adapt their actions to climate change impacts 
throughout the NEPA process, and address these issues in their agency 
NEPA procedures.”  The following are the two main factors to consider 
when addressing climate change in environmental documentation: 

• The effects of a proposed action and alternative actions on GHG 
emissions 

• The impacts of climate change on a proposed action or 
alternatives 
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Effects of the no-action and action alternatives on GHG emissions are 
discussed in Chapter 5, “Air Quality and Climate,” Section 5.3, 
“Environmental Consequences and Mitigation Measures.” 

Cumulative effects of climate change on resource areas are discussed in 
the “Cumulative Effects” sections in each of the resource section 
chapters of the DEIS. In addition, the Climate Change Modeling 
Appendix provides an assessment of the potential to achieve the 
objectives of the SLWRI under projected future climate change.  (See 
CC-1 for a description of the differences between the Appendix and the 
information used in the DEIS chapters).  

Because of the very uncertainty related to how global climate change 
will impact runoff and water temperatures at a regional or local scale, 
the quantitative analysis of future operational scenarios becomes 
speculative and must, by nature incorporate a number of scenarios, each 
of which may be more or less likely than other scenarios.  Reclamation 
used the best available information and science in developing Chapter 5, 
“Air Quality and Climate,” and the Climate Change Modeling 
Appendix. 

Please refer to Master Comment Response CC-1, “Climate Change 
Uncertainty and Related Evaluations.” 

NRDC1-84: Please refer to Master Comment Response CC-1, “Climate 
Change Uncertainty and Related Evaluations.” 

NRDC1-85: As described in DEIS Chapter 5, “Air Quality and 
Climate,” Section 5.2, “Regulatory Framework,” CEQ issued guidance 
on including GHG emissions and climate change impacts in 
environmental review documents under NEPA. CEQ’s guidance (issued 
February 18, 2010) suggests that Federal agencies “consider 
opportunities to reduce GHG [(greenhouse gas)] emissions caused by 
proposed Federal actions, adapt their actions to climate change impacts 
throughout the NEPA process, and address these issues in their agency 
NEPA procedures.”  The following are the two main factors to consider 
when addressing climate change in environmental documentation: 

• The effects of a proposed action and alternative actions on GHG 
emissions 

• The impacts of climate change on a proposed action or 
alternatives 

Effects of the no-action and action alternatives on GHG emissions are 
discussed in Chapter 5, “Air Quality and Climate,” Section 5.3, 
“Environmental Consequences and Mitigation Measures.” 
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Cumulative effects of climate change on resource areas are discussed in 
the “Cumulative Effects” sections in each of the resource section 
chapters of the DEIS. In addition, The Climate Change Modeling 
Appendix provides an assessment of the potential to achieve the 
objectives of the SLWRI under projected future climate change.  (See 
CC-1 for a description of the differences between the Appendix and the 
information used in the DEIS chapters). 

Because of the very uncertainty related to how global climate change 
will impact runoff and water temperatures at a regional or local scale, 
the quantitative analysis of future operational scenarios becomes 
speculative and must, by nature incorporate a number of scenarios, each 
of which may be more or less likely than other scenarios.  Reclamation 
used the best available information and science in developing Chapter 5, 
“Air Quality and Climate,” and the Climate Change Modeling 
Appendix. 

Please refer to Master Comment Response CC-1, “Climate Change 
Uncertainty and Related Evaluations,” and Master Comment Response 
CC-2, “Climate Change Projections.” 

NRDC1-86: Reclamation as the lead agency has determined the 
appropriate baseline assumptions and tools for analysis and has 
consulted other agencies, tribal members, and the public through the 
scoping process. Please see Chapter 6, “Hydrology, Hydraulics, and 
Water Management,” Section 6.3.1, “Methods and Assumptions,” and 
the Modeling Appendix for a further discussion on this topic. The EIS 
relies on the most current RPAs in the 2008 and 2009 Biological 
Opinions that avoid jeopardy. 

Please refer to Master Comment Response ALTR-1, “Range of 
Alternatives General,” Master Comment Response DSFISH-2, “Other 
Fisheries Models and Tools,” Master Comment Response ALTS-1, 
“Alternative Selection,” and Master Comment Response ESA-1, 
“Compliance with the Endangered Species Act.” 

NRDC1-87: The discussion of cumulative impacts within each resource 
area (Chapters 4–25) focuses on significant and potentially significant 
cumulative impacts, and mitigation is provided for adverse cumulative 
impacts, where feasible. As described in EIS Chapter 3, “Considerations 
for Describing Affected Environment and Environmental 
Consequences,” cumulative impacts were evaluated both qualitatively 
and quantitatively. 

Quantitative cumulative impacts evaluations were generally based on 
evaluations using existing and future conditions modeling.  Modeling for 
both existing and future conditions reflect operations described in the 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.10-366  Final – December 2014 

2008 Reclamation Long-Term Operation BA and operational 
requirements in the 2008 USFWS BO and the 2009 NMFS BO, as 
described in Table 2-2 of the Modeling Appendix.  Existing conditions 
modeling was based on a 2005 level of development and current 
facilities, as defined in 2012 (referred to as a 2005 baseline).  Future 
conditions (No-Action Alternative) modeling was based on a projected 
2020 level of development for the Sacramento Valley, a projected 2030 
level of development for the San Joaquin Valley, and reasonably 
foreseeable future projects and facilities (referred to as a 2030 baseline). 

The Final EIS has been revised to reflect, for each resource category, 
where the analysis of cumulative impacts was quantitative, and where 
the analysis was qualitative. For example, cumulative effects on 
hydrologic conditions for the proposed project were analyzed 
quantitatively using modeling runs with the No-Action Alternative 
(future conditions) compared to modeling runs with existing conditions.  
The No-Action Alternative was compared to existing conditions to 
identify the cumulative impacts of reasonably foreseeable future projects 
and conditions on hydrologic conditions. Similarly, project alternatives 
were compared to existing conditions (thus satisfying CEQA 
requirements) and to the No-Action Alternative (satisfying NEPA 
requirements) to identify the combined cumulative effect of project 
alternatives and other foreseeable projects and facilities. As described 
above, the SLWRI No Action Alternative (2030 baseline) includes 
forecasted 2020-2030 level of development and related demands for 
water. This quantitative analysis of cumulative impacts for hydrologic 
conditions is beyond perfunctory. 

Another example of a quantitative analysis can be found in Chapter 5, 
“Air Quality and Climate.”  For the analysis of cumulative impacts on 
air quality for the project, a quantitative assessment of effects was made 
to assess the regional cumulative impacts on air quality quantitatively 
using modeling analyses. As described in Chapter 5, “Air Quality and 
Climate,” significance thresholds for the Shasta County Air Quality 
Management District (SCAQMD) are defined in the Shasta County 
General Plan (SCAQMD 2004). The analysis of local cumulative 
impacts is based on both the plan approach, which defines impact 
thresholds, and the list approach, which identifies projects that may emit 
pollutants in the same area as the SLWRI. SCAQMD standards for 
criteria pollutants have been established to limit the emissions of 
individual projects when considering the cumulative effect of all 
projects on regional pollutant concentrations. Therefore, a significant 
direct project impact would also be a cumulatively considerable 
incremental contribution to a significant cumulative impact. This 
quantitative analysis of cumulative impacts for air quality conditions is 
beyond perfunctory. 
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As a related example, the cumulative effect of the SLWRI 
comprehensive plans in combination with other past, present, and 
reasonably foreseeable projects is evaluated in the EIS for climate 
change on a quantitative basis.  The ways in which the project would 
affect GHG production are described in Chapter 5, “Air Quality and 
Climate.” The Climate Change Modeling Appendix provides a summary 
of global climate forecasts and a discussion of the cumulative 
implications of climate change for California water resources. This 
appendix also includes quantitative analyses of climate change for 
selected comprehensive plans on relevant resource areas. The discussion 
of climate change implications provided in the Climate Change 
Modeling Appendix provides context for consideration of cumulative 
conditions. The cumulative effects analysis of the SLWRI was tiered to 
the CALFED analysis with updated projects and modeling. Reclamation 
believes that this analysis of cumulative impacts is more than 
perfunctory, satisfies NEPA requirements, and provides a “useful 
analysis of the cumulative impacts of past, present and future projects” 
as referenced by the commenter. 

Please refer to Master Comment Response NEPA-2, “Cumulative 
Impacts.” 

NRDC1-88: Please refer to Master Comment Response BDCP-1, 
“Relationship of the SLWRI to the Bay Delta Conservation Plan,” and 
Master Comment Response EI-7, “Bay Delta Conservation Plan Too 
Speculative to Provide Meaningful Quantitative Cumulative Analysis in 
SLWRI EIS.” 

NRDC1-89: Please refer to Master Comment Response BDCP-1, 
“Relationship of the SLWRI to the Bay Delta Conservation Plan,” 
Master Comment Response EI-7, “Bay Delta Conservation Plan Too 
Speculative to Provide Meaningful Quantitative Cumulative Analysis in 
SLWRI EIS.” 

NRDC1-90: Both the North-of-Delta Offstream Storage Investigation 
(Sites Reservoir) and the Upper San Joaquin River Basin Storage 
Investigation (Temperance Flat) are still planning studies with multiple 
potential alternatives. Because actions have not been authorized for 
either study by Congress at this time, Reclamation considers that a 
selection of any one alternative is too speculative at this point in time for 
consideration in the quantitative analysis. Both studies are considered in 
the qualitative cumulative effects analysis and considered in the 
cumulative effects analysis for relevant resource areas throughout the 
DEIS qualitatively in combination with one another. The text in Chapter 
3, “Considerations for Describing Affected Environment and 
Environmental Consequences,” of the Final EIS has been amended to 
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reflect project updates for the storage projects in the assessment of 
qualitative cumulative impacts. 

Please refer to Master Comment Response EI-7, “Bay Delta 
Conservation Plan Too Speculative to Provide Meaningful Quantitative 
Cumulative Analysis in SLWRI EIS," and Master Comment Response 
NEPA-2, “Cumulative Impacts.” 

NRDC1-91: It is unlikely that any of the regulatory requirements, 
including those established in the BOs or by the SWRCB, in the 
reasonably foreseeable future would be removed. These standards 
require that specific X2, Delta outflow, OMR and entrainment 
requirements are met so as to protect fish species in the Delta. As a 
result, there would be minimal cumulative impacts to Delta fish, as 
identified in Chapter 11, “Fisheries and Aquatic Ecosystems,” Section 
11.3.5, “Cumulative Effects.” 

Please refer to Master Comment Response NEPA-2, “Cumulative 
Impacts.” 

NRDC1-92: Please refer to Master Comment Response CEQA-1, 
“CEQA Compliance,” and Master Comment Response CEQA-2, 
“CEQA Mitigation.” 

NRDC1-93: Please refer to Master Comment Response FISHPASS-1, 
“Fish Passage Above Shasta Dam.” 

NRDC1-94: Please refer to Master Comment Response CR-1, 
“Potential Effects to Cultural Resources,” Master Comment Response 
ALTD-2, “Alternative Development- Anadromous Fish Survival,” and 
Master Comment Response ALTD-1, “Alternative Development- Water 
Supply Reliability.” 

NRDC1-95: Please refer to Master Comment Response CR-1, 
“Potential Effects to Cultural Resources,” and Master Comment 
Response CR-11, “Cultural Resources and NEPA.” 

NRDC1-96: Please refer to Master Comment Response CR-15, 
“National Historic Preservation Act Section 106 Consultations.” 

NRDC1-97: Please refer to Master Comment Response CR-1, 
“Potential Effects to Cultural Resources,” and Master Comment 
Response CR-11, “Cultural Resources and NEPA.” 

NRDC1-98: Please refer to Master Comment Response WASR-6, 
“Protections of the Lower McCloud River as Identified in the California 
Public Resources Code, Section 5093.542.” 
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NRDC1-99: Please refer to Master Comment Response WASR-6, 
“Protections of the Lower McCloud River as Identified in the California 
Public Resources Code, Section 5093.542.” 

NRDC1-100: Please refer to Master Comment Response WASR-6, 
“Protections of the Lower McCloud River as Identified in the California 
Public Resources Code, Section 5093.542,” and Master Comment 
Response ALTR-1, “Range of Alternatives General.” 

NRDC1-101: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River.” 

NRDC1-102: Please refer to Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability," Master Comment 
Response CEQA-1, “CEQA Compliance," Master Comment Response 
WASR-6, “Protections of the Lower McCloud River as Identified in the 
California Public Resources Code, Section 5093.542," and Master 
Comment Response NEPA-1 “Sufficiency of EIS.” 

NRDC1-103: Please refer to Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability, “Master Comment 
Response CEQA-1,” “CEQA Compliance,” Master Comment Response 
NEPA-1, “Sufficiency of the EIS,” Master Comment Response CR-1, 
“Potential Effects to Cultural Resources,” Master Comment Response 
CR-11, “Cultural Resources and NEPA,” WASR-1, “Eligibility of the 
McCloud River as a Federal Wild and Scenic River,” and Master 
Comment Response ALTD-2, “Alternative Development- Anadromous 
Fish Survival.” 

NRDC1-104: Please refer to Master Comment Response NEPA-1, 
“Sufficiency of the EIS.” 
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Responses to Comments from Natural Resources Defense Council 
NRDC4-1: Please refer to Master Comment Response NEPA-1, 
“Sufficiency of the EIS,” Master Comment Response CR-1, “Potential 
Effects to Cultural Resources,” Master Comment Response CR-11, 
“Cultural Resources and NEPA,” and Master Comment Response EI-1, 
“Intent of NEPA Process is to Provide Fair and Full Discussion of 
Significant Environmental Impacts.” 

NRDC4-2: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources.” 

NRDC4-3: The Commenter is incorrect. Analysis for the DEIS relied on 
the updated USFWS 2008 Revised Biological Opinion on the 
Coordinated Operations of the Central Valley Project and State Water 
Project in California. (USFWS 2008) and the NMFS 2009 Revised 
Biological Opinion on the Long-Term Central Valley Project and State 
Water Project Operations Criteria and Plan (NMFS 2009). 
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Please refer to Master Comment Response ESA-1, “Compliance with 
the Endangered Species Act,” and Master Comment Response DSFISH-
4, “Maintaining Sacramento River Flows to Meet Fish Needs and 
Regulatory Requirements.” 

NRDC4-4: The Commenter is incorrect and reviewed a previous 
version of the EIS. Analysis for the DEIS relied on the updated USFWS 
2008 Revised Biological Opinion on the Coordinated Operations of the 
Central Valley Project and State Water Project in California. (USFWS 
2008) and the NMFS 2009 Revised Biological Opinion on the Long-
Term Central Valley Project and State Water Project Operations Criteria 
and Plan (NMFS 2009). 

Please refer to Master Comment Response ESA-1, “Compliance with 
the Endangered Species Act,” and Master Comment Response DSFISH-
4, “Maintaining Sacramento River Flows to Meet Fish Needs and 
Regulatory Requirements.” 

NRDC4-5: As stated in Chapter 1, “Introduction,” the Final EIS is being 
published along with the Final Feasibility Report. The Final Feasibility 
Report incorporates information contained in the Final EIS by reference, 
and will be used to determine the type and extent of Federal interest in 
enlarging Shasta Dam and Reservoir.  The Final EIS and the Final 
Feasibility Report will be used together to support the Federal decision.  
Analysis for the DEIS relied on the updated USFWS 2008 Revised 
Biological Opinion on the Coordinated Operations of the Central Valley 
Project and State Water Project in California. (USFWS 2008) and the 
NMFS 2009 Revised Biological Opinion on the Long-Term Central 
Valley Project and State Water Project Operations Criteria and Plan 
(NMFS 2009). 

The feasibility report has been updated to reflect the USFWS and NMFS 
2008 and 2009 BOs. 

As described in DEIS Chapter 5, “Air Quality and Climate,” Section 5.2, 
“Regulatory Framework,” CEQ issued guidance on including GHG 
emissions and climate change impacts in environmental review 
documents under NEPA. CEQ’s guidance (issued February 18, 2010) 
suggests that Federal agencies “consider opportunities to reduce GHG 
emissions caused by proposed Federal actions, adapt their actions to 
climate change impacts throughout the NEPA process, and address these 
issues in their agency NEPA procedures.”  The following are the two 
main factors to consider when addressing climate change in 
environmental documentation: 

• The effects of a proposed action and alternative actions on GHG 
emissions 
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• The impacts of climate change on a proposed action or 
alternatives 

Effects of the no-action and action alternatives on GHG emissions are 
discussed in Chapter 5, “Air Quality and Climate,” Section 5.3, 
“Environmental Consequences and Mitigation Measures.” 

Cumulative effects of climate change on resource areas are discussed in 
the “Cumulative Effects” sections in each of the resource section 
chapters of the DEIS. In addition, The Climate Change Modeling 
Appendix provides an assessment of the potential to achieve the 
objectives of the SLWRI under projected future climate change.  (See 
Master Comment Response CC-1 for a description of the differences 
between the Appendix and the information used in the DEIS chapters). 

Because of the very uncertainty related to how global climate change 
will impact runoff and water temperatures at a regional or local scale, 
the quantitative analysis of future operational scenarios becomes 
speculative and must, by nature incorporate a number of scenarios, each 
of which may be more or less likely than other scenarios.  Reclamation 
used the best available information and science in developing Chapter 5, 
“Air Quality and Climate,” and the Climate Change Modeling 
Appendix.  

Please refer to Master Comment Response CC-1, “Climate Change 
Uncertainty and Related Evaluations, “Master Comment Response 
NEPA-1, “Sufficiency of the EIS,” and Master Comment Response 
NEPA-2, “Cumulative Impacts.” 

NRDC4-6: The Commenter is incorrect and reviewed a previous 
version of the EIS. Analysis for the DEIS relied on the updated USFWS 
2008 Revised Biological Opinion on the Coordinated Operations of the 
Central Valley Project and State Water Project in California. (USFWS 
2008) and the NMFS 2009 Revised Biological Opinion on the Long-
Term Central Valley Project and State Water Project Operations Criteria 
and Plan (NMFS 2009). 

NRDC4-7: As stated in Chapter 11, “Fisheries and Aquatic 
Ecosystems,” Section 11.3.3, “Direct and Indirect Effects,” “An increase 
in Delta outflow of 200 to 300 cfs during dry or critical water years 
would not result in significant impacts to Delta fisheries, particularly at 
flows between 3,500 and 6,000, while a decrease in Delta outflow in 
November by around 700 cfs when outflows are higher in November 
would also not result in significant impacts to Delta fisheries.” 

While Delta outflow criteria for delta and longfin smelt, as identified in 
the cited report provided by the commenter are not always met, they are 
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not met under the baseline conditions (Existing Conditions and No-
Action Alternative). Green sturgeon were not listed in Table 2. Species 
of Importance, and on page 53 of the report, it states: “No specific Delta 
outflow requirements are recommended for Chinook salmon.” 

NRDC4-8: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River,” 
and Master Comment Response WASR-6, “Protections of the Lower 
McCloud River as Identified in the California Public Resources Code, 
Section 5093.542.” 

NRDC4-9: This comment appears to be related to the Draft Feasibility 
Report, not the DEIS, which is the subject of these responses.  To 
provide information related to this topic, please refer to DEIS Chapter 3, 
“Considerations for Describing Affected Environment and 
Environmental Consequences,” Section 3.2.3, “Methods and 
Assumptions,” and Chapter 2, “Alternatives,” Section 2.1.6, 
“Development and Refinement of Comprehensive Plans.” As described 
in the DEIS, legal challenges resulted in uncertainty regarding 
operational constraints for the CVP and SWP.  As a result, evaluations 
in the Preliminary DEIS, and correspondingly the Draft Feasibility 
Report, which were both released to the public in February 2012, were 
based on available modeling and analysis at that time.  This modeling 
and analysis reflected operations described in the 2004 OCAP BA and 
the Coordinated Operations Agreement between Reclamation and DWR 
for the CVP and SWP. These analyses were suitable for comparison 
purposes, and reflected expected variation among the alternatives, 
including the type and relative magnitude of anticipated impacts and 
benefits. 

As described in the DEIS Chapter 3, Section 3.2.3, and Chapter 2, 
Section 2.1.6, subsequent to the release of the Draft Feasibility Report, 
the SLWRI action alternatives were further refined based on several 
factors, including updates to CVP and SWP operational assumptions and 
stakeholder input.  Water operations modeling and related evaluations 
for the DEIS were updated to reflect the 2008 Long-Term Operation 
BA, 2008 USFWS BO, 2009 NMFS BO, and additional changes in CVP 
and SWP facilities and operations, such as implementation of the San 
Joaquin River Restoration Program.  Evaluations in the Final Feasibility 
Report, including cost-benefit analyses for all comprehensive plans, 
were updated based on alternatives refinements and updated CVP and 
SWP operational assumptions included in the DEIS, including the 2008 
Long-Term Operation BA, 2008 USFWS BO, and 2009 NMFS BO. 

Please refer to Master Comment Response COST/BEN-2, “Comments 
Related to the SLWRI Feasibility Report.” 



Shasta Lake Water Resources Investigation 
Environmental Impact Statement 

33.10-392  Final – December 2014 

NRDC4-10: This comment appears to be related to the Draft Feasibility 
Report, not the DEIS, which is the subject of these responses.  Please see 
response for NRDC4-9 related to the cost-benefit analyses for action 
alternatives and related operational scenarios.  Effects to fish and 
wildlife, both adverse and beneficial, are evaluated in EIS Chapter 11, 
“Fisheries and Aquatic Ecosystems,” Section 11.3.3, “Direct and 
Indirect Effects,” and EIS Chapter 13, “Wildlife Resources,” Section 
13.3.4, “Direct and Indirect Effects.” 

Please refer to Master Comment Response COST/BEN-2, “Comments 
Related to the SLWRI Feasibility Report.” 

NRDC4-11: Per, NEPA 40 CFR Section 1502.23, “…the weighing of 
the merits and drawbacks of the various alternatives need not be 
displayed in a monetary cost-benefit analysis and should not be when 
there are important qualitative considerations.” Accordingly, a cost-
benefit analysis was not included in the DEIS. A preliminary cost-
benefit analysis was included in the SLWRI Draft Feasibility Report, 
which was released to the public in February 2012. Estimated costs and 
benefits of action alternatives presented in the Draft Feasibility Report 
were determined by comparison of the with-project (action alternative) 
and without-project (No-Action Alternative) conditions, consistent with 
the Federal planning process identified in the U.S. Water Resources 
Council’s 1983 Economic and Environmental Principles and Guidelines 
for Water and Related Land Resources Implementation Studies (P&G). 
Evaluations in the SLWRI Final Feasibility Report, including economic 
feasibility evaluations, were updated based on alternatives refinements 
and updated CVP and SWP operational assumptions included in the 
SLWRI DEIS, including the 2008 Long-Term Operation BA, 2008 
USFWS BO, and 2009 NMFS BO. 

According to NEPA requirements, potential effects to the Delta 
ecosystem are evaluated in the EIS in Chapter 7, “Water Quality,” 
Chapter 11, “Fisheries and Aquatic Ecosystems, Chapter 12, “Botanical 
Resources and Wetlands,” and Chapter 13, “Wildlife Resources.” 
Potential effects to wild and scenic resources of the McCloud River are 
evaluated in DEIS Chapter 25, “Wild and Scenic River Considerations 
for McCloud River.” 

Please refer to Master Comment Response COST/BEN-2, “Comments 
Related to the SLWRI Feasibility Report,” and Master Comment 
Response CR-1, “Potential Effects to Cultural Resources.” 
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33.10.27 Northstate Women’s Health Network 

 

Responses to Comments from Northstate Women’s Health 
Network 
NWHN-1: Please refer to Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability,” Master Comment 
Response ALTD-2, “Alternative Development- Anadromous Fish 
Survival,” and Master Comment Response ALTR-1, “Range of 
Alternatives General.” 

NWHN-2: Please refer to Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability,” and Master 
Comment Response ALTR-1, “Range of Alternatives General.” 
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33.10.28 Northstate Women’s Health Network 

 

Responses to Comments from Northstate Women’s Health 
Network 
NWHN2-1: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

NWHN2-2: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

NWHN2-3: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 
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33.10.29 Pacific Forest Trust 

 

Responses to Comments from Pacific Forest Trust 
PFT1-1: Please refer to Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability,” Master Comment 
Response P&N-1, “Purpose and Need and Objectives,” and Master 
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Comment Response EI-1, “Intent of NEPA Process to Provide Fair and 
Full Discussion of Significant Environmental Impacts.” 

33.10.30 Pacific Forest Trust 
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Responses to Comments from Pacific Forest Trust 
PFT2-1: Comment Noted. 

PFT2-2: Please refer to Master Comment Response ALTR-1, “Range of 
Alternatives General,” and Master Comment Response P&N-1, 
“Purpose and Need and Objectives.” 
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PFT2-3: Please refer to Master Comment Response P&N-1, “Purpose 
and Need and Objectives,” Master Comment Response ALTD-1, 
“Alternative Development-Water Supply Reliability,” and Master 
Comment Response EI-1, “Intent of NEPA Process to Provide Fair and 
Full Discussion of Significant Environmental Impacts.” 

PFT2-4: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River,” 
and Master Comment Response WASR-6, “Protections of the Lower 
McCloud River as Identified in the California Public Resources Code, 
Section 5093.542.” 

PFT2-5: Please refer to Master Comment Response WASR-6, 
“Protections of the Lower McCloud River as Identified in the California 
Public Resources Code, Section 5093.542,” and Master Comment 
Response CEQA-1, “CEQA Compliance.” 

PFT2-6: Please refer to Master Comment Response COST/BEN-1, 
“Intent of EIS and Process to Determine Federal Interest,” Master 
Comment Response COST/BEN-3, “Estimated Increased Water Supply 
Reliability Under Action Alternatives.” 

PFT2-7: Please refer to Master Comment Response RAH-1, “Available 
Water to Fill an Enlarged Reservoir.” 

PFT2-8: Reclamation understands the value of forest conservation and 
restoration activities for watershed improvements. These types of 
programs can benefit overall water supply, but were not included as 
alternatives in the current Feasibility Planning phase of the SLWRI. 

Please refer to Master Comment Response P&N-1, “Purpose and Need 
and Objectives,” and Master Comment Response ALTR-1, “Range of 
Alternatives General.” 

PFT2-9: Please refer to Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability,” and Master 
Comment Response P&N-1, “Purpose and Need and Objectives.” 

PFT2-10: The commenter states that the GHG analysis in the DEIS 
“fails to account for greenhouse gas (GHG) emissions from flooded 
vegetation, cement manufacture and decay, and foregone sequestration.” 
Please refer to Master Comment Response AQ-3, “Potential for 
Greenhouse Gas Emissions Generated by the Decomposition of Soil and 
Vegetative Material in the Expanded Reservoir,” regarding the level of 
GHG emissions associated with the decomposition of vegetation that 
would be inundated by the expanded reservoir. Please refer to Master 
Comment Response AQ-4, “Greenhouse Gas Emissions Associated with 
Cement Production,” regarding the level of Greenhouse Gas Emissions 
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Associated with Cement Production. Please refer to Master Comment 
Response AQ-2, “Loss of Carbon Sequestration and Carbon 
Sequestration Potential,” regarding the level of GHG emissions from 
decreased sequestration from vegetation that will be removed from 
inundated areas. 

PFT2-11: The commenter states that the GHG analysis in the DEIS 
“fails to consider the overall policy landscape for renewable energy in 
California, and therefore significantly overestimates the GHG emission 
mitigations that will result from increased hydroelectric power 
generation.” Please refer to Master Comment Response AQ-1, 
“Offsetting Greenhouse Gas Emissions with Increased Hydropower,” 
regarding the GHG benefits of increased hydropower of the proposed 
project in the regulator context of AB 32 and the Renewable Electricity 
Standard. 

PFT2-12: Please refer to Master Comment Response ALTD-1 
“Alternative Development – Water Supply Reliability.” 

PFT2-13: Total annual costs for action alternatives are included in 
Attachment 1, “Cost Estimates for Comprehensive Plans,” to the DEIS 
Engineering Appendix.  Operations and maintenance costs are included 
in total annual cost estimates for SLWRI action alternatives. Annual 
costs for action alternatives in the DEIS ranged from $44 million per 
year for CP1 to $61 million per year for CP5. 

Predicted changes in agricultural water demand by 2050 in the SLWRI 
Draft Feasibility Report and DEIS were based on evaluations in DWR's 
California Water Plan Update 2009.  A corresponding discussion of 
estimated unmet agricultural water demands in the Central Valley 
through 2050 was not provided in Update 2009, but can be found in 
DWR's California Water Plan Update 2013.  Figure 5-10 in Update 2013 
Chapter 5, “Managing an Uncertain Future,” shows simulated 
agricultural supply, demands, and unmet demands in portions of the 
Central Valley through 2050 for a scenario representing historical 
supply conditions and current trends for population and urban density.  
As shown in Figure 5-10 of the California Water Plan Update 2013, 
although agricultural demands are anticipated to decrease by 2050, 
evaluations indicate significant unmet agricultural water demands in 
portions of the Central Valley will persist through 2050. 

Please refer to Master Comment Response COST/BEN-1, “Intent of EIS 
and Process to Determine Federal Interest,” Master Comment Response 
COST/BEN-3, “Estimated Increased Water Supply Reliability Under 
Action Alternatives,” and Master Comment Response WSR-1, “Water 
Supply Demands, Supplies, and Project Benefits.” 
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PFT2-14: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River,” 
Master Comment Response WASR-6, “Protections of the Lower 
McCloud River as Identified in the California Public Resources Code, 
Section 5093.542,” and Master Comment Response WASR-8, “Effects 
to the Eligibility of Rivers for Inclusion in the Federal Wild and Scenic 
River System.” 

PFT2-15: Please refer to Master Comment Response WASR-6, 
“Protections of the Lower McCloud River as Identified in the California 
Public Resources Code, Section 5093.542.” 

PFT2-16: The reference to the “figure on page 2-26 of the DFS” appears 
to be related to the SLWRI Draft Feasibility Report not the DEIS, which 
is the subject of these responses. To provide information related to 
Shasta Reservoir water operations, please refer to Chapter 6 of the 
DEIS, “Hydrology, Hydraulics, and Water Management.”  It should be 
noted that the referenced figure also reflects Shasta Reservoir flood 
control operations. If Shasta Dam was raised, the “Bottom of the Flood 
Control Space” would also be raised. As described in Master Comment 
Response RAH-1, “Available Water to Fill an Enlarged Reservoir,” 
flood control releases occur before Shasta Lake is physically full, and 
are driven by the flood control storage regulatory limitations.  An 
enlarged Shasta Reservoir would allow capture of a portion of these 
releases due to the larger available usable storage under the flood control 
storage limits. 

Predicted changes in agricultural water demand by 2050 in the SLWRI 
Draft Feasibility Report and DEIS were based on evaluations in DWR's 
California Water Plan Update 2009. A corresponding discussion of 
estimated unmet agricultural water demands in the Central Valley 
through 2050 was not provided in Update 2009, but can be found in 
DWR's California Water Plan Update 2013 Public Review Draft.  
Figures 5-8 and 5-9 in Update 2013 Chapter 5, “Managing an Uncertain 
Future,” show simulated Central Valley agricultural supply, demands, 
and unmet demands through 2050 for a scenario representing historical 
supply conditions and current trends for population and urban density.  
As shown in Figures 5-8 and 5-9, although agricultural demands are 
anticipated to decrease by 2050, evaluations indicate significant unmet 
agricultural water demands in the Central Valley will persist through 
2050. 

Please refer to Master Comment Response RAH-1, “Available Water to 
Fill an Enlarged Reservoir,” and Master Comment Response 
COST/BEN-1, “Intent of EIS and Process to Determine Federal 
Interest.” 
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PFT2-17: Please refer to Master Comment Response RAH-1, 
“Available Water to Fill an Enlarged Reservoir.” 

PFT2-18: Please refer to Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability,” Master Comment 
Response P&N-1, “Purpose and Need and Objectives,” and Master 
Comment Response GEN-1, “Comment Included as Part of the Record.” 

PFT2-19: Please refer to Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability,” Master Comment 
Response P&N-1, “Purpose and Need and Objectives,” Master 
Comment Response ALTR-1, “Range of Alternatives General,” and 
Master Comment Response GEN-1 “Comment Included as Part of the 
Record.” 

PFT2-20: Please refer to Master Comment Response ALTR-1, “Range 
of Alternatives General,” Master Comment Response ALTD-1, 
“Alternative Development- Water Supply Reliability,” and Master 
Comment Response P&N-1, “Purpose and Need and Objectives.” 

PFT2-21: The commenter disagrees with the DEIS’s statement on page 
5-45 that it would be speculative and infeasible to quantify the potential 
for increased GHG emissions due to loss of vegetation presently in the 
area that would be inundated by the expanded reservoir. Please refer to 
Master Comment Response AQ-2, “Loss of Carbon Sequestration and 
Carbon Sequestration Potential.” 

The commenter also disagrees with the DEIS’s statement on page 5-45 
that it would be speculative and infeasible to quantify level of increased 
GHG emissions generated by the decomposition of soil and vegetative 
material in the expanded reservoir. There is a lack of established 
methods for estimating GHGs generated by the decomposition of 
organic material inundated by reservoirs. Please refer to Master 
Comment Response AQ-3, “Potential for Greenhouse Gas Emissions 
Generated by the Decomposition of Soil and Vegetative Material in the 
Expanded Reservoir.”  

The commenter mentions a single poster presented by a Washington 
State University doctoral student at the Society for Freshwater Science 
Annual Meeting in Louisville, Kentucky in 2012 called Water level 
drawdown affects methane and nitrous oxide production in a small 
eutrophic reservoir: Lacamas Lake, Washington (Deemer et al. 2012).  
However, the comment does not provide evidence to support the idea 
that the dynamics and GHG pathways in Lacamas Lake are similar to 
those of Shasta Lake, which is a major dominant factor for applicability.  
Also, Reclamation and its consultants have not been able to attain the 
poster presentation despite contacting the lead author. As stated in the 
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United Nations Educational, Scientific and Cultural Organization and 
the International Hydropower Association GHG Measurement 
Guidelines for Freshwater Reservoirs (UNESCO and IAH 2010), 
“factors that result in varied GHG exchanges among reservoirs may 
include carbon/nutrient loading from the catchment; temperature; 
oxygen concentration; type and density of the flooded vegetation; 
aquatic flora and fauna; residence time; wind seed; thermal structure; 
reservoir topography and shape; and water level.” The Guidelines also 
state, “Most studies of reservoirs indicate that GHG emissions can 
significantly vary (up to two orders of magnitude) from one reservoir to 
another, or in the same reservoir for samples collected at different times 
of the year, or at the same times of year but in different areas 
(time/space variability).” Also, without reviewing the study it’s not clear 
whether the measurements of methane and nitrous oxide accounted for 
the seasonality—that is, like many ecosystems, lakes, wetlands, 
reservoirs and release GHG emissions during some times of the year and 
absorb carbon during other times of the year and it’s the annual net 
change that is important to understand. 

The commenter suggests that the GHGs associated with the production 
of cement used to construct the project should be accounted for in the 
GHG analysis. Please refer to Master Comment Response AQ-4, 
“Greenhouse Gas Emissions Associated with Cement Production,” 
regarding the level of Greenhouse Gas Emissions Associated with 
Cement Production. 

PFT2-22: The commenter criticizes the GHG analysis for not accounted 
for the GHGs associated with the manufacturing of the cement that 
would be used in project construction. Please refer to Master Comment 
Response AQ-4, “Greenhouse Gas Emissions Associated with Cement 
Production.” 

The commenter also suggests that the GHG analysis should account for 
GHGs from flooded, decomposition of vegetation. Please refer to Master 
Comment Response AQ-3, “Potential for Greenhouse Gas Emissions 
Generated by the Decomposition of Soil and Vegetative Material in the 
Expanded Reservoir.” 

PFT2-23: The commenter questions the assumption that increased 
hydroelectric power output would offset GHG emissions from electricity 
created by fossil fuels. 

Please refer to Master Comment Response AQ-1, “Offsetting 
Greenhouse Gas Emissions with Increased Hydropower,” for a 
discussion that supports this assumption. 
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The commenter also questions that there would be sufficient water 
supply to support increased hydropower production due to the many 
expected effects of climate change, particularly the increasing variability 
in precipitation levels.  The commenter states that Reclamation “is 
missing an opportunity to secure clean and dependable increases in 
water supply by failing to include forest and wet meadow restoration in 
the upper watersheds as part of its proposal for Shasta Dam.” The DEIS 
explain the use of the CalSim-II model, in collaboration with DWR, for 
estimating future water supply availability beginning on page ES-27 of 
the Executive Summary of the DEIS. 

As explained in Chapter 6, “Hydrology, Hydraulics, and Water 
Management,” on page 6-31 of the DEIS, the SLWRI 2012 Version 
CalSim-II model was used to simulate CVP and SWP operations, 
determining the surface water flows, storages, and deliveries associated 
with each alternative. CalSim-II is a specific application of the Water 
Resources Integrated Modeling System (WRIMS) to simulate CVP and 
SWP water operations. CalSim-II typically simulates system operations 
for an 82-year period and therefore accounts for a wide range of climatic 
variability. A detailed description of the SLWRI 2012 Version CalSim-
II model, including modeling assumptions, is included in Chapter 2 of 
the Modeling Appendix. 

Furthermore, the effects of climate change on operations at Shasta Lake, 
is discussed in Section 6.3.5, “Cumulative Effects,” on page 6-134 of the 
DEIS. Here the DEIS acknowledges that the effects of climate change 
could result in changes to hydrology, hydraulics, and water 
management. As described in the Climate Change Modeling Appendix, 
climate change could result in higher reservoir releases in the winter and 
early spring because of an increase in runoff during these times. The 
change in winter and early spring releases could necessitate managing 
flood events resulting from potentially larger storms. Similarly, climate 
change could result in lower reservoir inflows and Sacramento tributary 
flows during the late spring and summer because of a decreased snow 
pack. This reduction in inflow and tributary flow could result in Shasta 
Lake storage being reduced because of both a reduced ability to capture 
flows and an increased need to make releases to meet downstream 
requirements. 

In addition, further relevant discussion is provided in the cumulative 
impact analysis that begins on page 6-134. Here it is explained that 
effects of climate change on operations of Shasta Lake could include 
increased inflows and releases at certain times of the year, and decreased 
inflows at other times. The additional storage associated with all the 
action alternatives potentially would diminish these effects and allow 
Shasta Lake to capture some of the increased runoff in the winter and 
early spring for release in late spring and summer. 
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The commenter does not provide any evidence for why the use of the 
CalSim-II model is insufficient or why the cumulative analysis, which 
addresses climate change-related uncertainties, is insufficient. 

PFT2-24: The commenter questions the assumption that “but for the 
raising of the Shasta Dam and the generation of increased hydroelectric 
power, such power would be sourced from fossil fuels. There is simply 
no reason to make this assumption.” Please refer to Master Comment 
Response AQ-1, “Offsetting Greenhouse Gas Emissions with Increased 
Hydropower.” 

PFT2-25: The commenter falsely assumes that hydropower generated at 
Shasta Dam would be eligible as renewable power in the context of 
RES. 

Please refer to Master Comment Response AQ-1, “Offsetting 
Greenhouse Gas Emissions with Increased Hydropower,” for an 
explanation about why it was assumed that fossil fuel-based power 
would be generated but for the increased hydropower production at 
Shasta Dam. 

PFT2-26: The commenter states that “any new hydroelectric generation 
that would be provided by the proposal would almost certainly be used 
by utilities to meet their goal under the [RES], as hydroelectric power 
qualifies as renewable energy.” This is incorrect. Please refer to Master 
Comment Response AQ-1, “Offsetting Greenhouse Gas Emissions with 
Increased Hydropower,” for an explanation about why it was assumed 
that fossil fuel-based power would be generated but for the increased 
hydropower production at Shasta Dam. 

The commenter also states that “the water supply for the additional 
hydroelectric power is unreliable.” Please refer to Response PFT2-23. 

PFT2-27: Please refer to Master Comment Response WASR-1, 
“Eligibility of the McCloud River as a Federal Wild and Scenic River,” 
and Master Comment Response WASR-6, “Protections of the Lower 
McCloud River as Identified in the California Public Resources Code, 
Section 5093.542.” 

PFT2-28: Please refer to Master Comment Response WASR-6, 
“Protections of the Lower McCloud River as Identified in the California 
Public Resources Code, Section 5093.542,” and Master Comment 
Response CEQA-1, “CEQA Compliance.” 

PFT2-29: Please refer to Master Comment Response COST/BEN-1, 
“Intent of EIS and Process to Determine Federal Interest,” and Master 
Comment Response COST/BEN-3, “Estimated Increased Water Supply 
Reliability Under Action Alternatives.” 
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PFT2-30: Please refer to Master Comment Response RAH-1, 
“Available Water to Fill an Enlarged Reservoir.” 

PFT2-31: Reclamation understands the value of forest conservation and 
restoration activities for watershed improvements. These types of 
programs can benefit overall water supply, but were not included as 
alternatives in the current Feasibility Planning phase of the SLWRI. 

Please refer to Master Comment Response P&N-1, “Purpose and Need 
and Objectives,” Master Comment Response ALTR-1, “Range of 
Alternatives General,” and Master Comment Response ALTS-1, 
“Alternative Selection.” 

PFT2-32: Reclamation understands the value of forest conservation and 
restoration activities for watershed improvements. These types of 
programs can benefit overall water supply, but were not included as 
alternatives in the current Feasibility Planning phase of the SLWRI. 

Please refer to Master Comment Response ALTD-1, “Alternative 
Development- Water Supply Reliability,” and Master Comment 
Response P&N-1, “Purpose and Need and Objectives.” 

PFT2-33:  Please refer to Master Comment Response AQ-2, “Loss of 
Carbon Sequestration and Carbon Sequestration Potential,” Master 
Comment Response AQ-3, “Potential for Greenhouse Gas Emissions 
Generated by the Decomposition of Soil and Vegetative Material in the 
Expanded Reservoir,” and Master Comment Response AQ-4, 
“Greenhouse Gas Emissions Associated with Cement Production.” 

PFT2-34:  Please refer to Master Comment Response AQ-1, “Offsetting 
Greenhouse Gas Emissions with Increased Hydropower.” 

PFT2-35:  Please refer to Master Comment Response AQ-1, “Offsetting 
Greenhouse Gas Emissions with Increased Hydropower.” 
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33.10.31 Pacific Gas & Electric Company 

 

Responses to Comments from Pacific Gas & Electric Company 
PGE1-1: Please refer to Master Comment Response MAILINGLIST-1, 
“Addition or Change to the Mailing List.” 
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33.10.32 Pacific Gas & Electric Company 

 

Responses to Comments from Pacific Gas & Electric Company 
PGE2-1: Pit 7 Dam and Powerhouse Facilities Report was provided to 
PG&E via email on September 17, 2013. 

PGE2-2: Reclamation provided the information that PG&E requested 
via email on September 20, 2013. 
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33.10.33 Pacific Gas & Electric Company 
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Responses to Comments from Pacific Gas & Electric Company 
PGE3-1: Reclamation provided the requested information to PG&E in 
response to this comment. 

PGE3-2: Reclamation provided the requested information to PG&E in 
response to this comment. 
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33.10.34 Pacific Gas & Electric Company 

 

Responses to Comments from Pacific Gas & Electric Company 
PGE4-1: Comment noted. 
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33.10.35 Pacific Gas & Electric Company 
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Responses to Comments from Pacific Gas & Electric Company 
PGE5-1: During the public comment period for the SLWRI, PG&E 
provided comments regarding their facilities that are operated on the Pit 
River, and transmission facilities within the primary study area. Some of 
the concerns were the reduced generation capacity of hydropower 
facilities on the Pit River due to higher tailwater levels, and operational 
effects of the current Pit 7 Dam spillway and afterbay dam. PG&E also 
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raised concern of the proposed modifications to two of transmission 
facilities in the area. 

During development of the D EIS, Reclamation coordinated with PG&E 
to obtain information needed to conduct analyses on the effects on 
PG&E facilities, and the potential reduction in long term generation of 
power. The information provided by PG&E to Reclamation was used in 
the development of both designs and cost estimates that were developed 
for the DEIS. All analysis of PG&E facilities for the DEIS was the best 
available to Reclamation at the time of development. During the public 
comment period PG&E expressed concern regarding the analysis that 
was done regarding the Pit 7 facility, transmission and distribution lines, 
and long term power generation. During this time PG&E provided 
Reclamation with additional information to improve the level of analysis 
of these facilities.  Based on this additional information, Reclamation 
has refined their analyses related to PG&E facilities in the Final EIS, 
including: 

• Modifications to the Pit 7 Dam spillway have been incorporated 
into all action alternatives (see Chapter 2, “Alternatives,” 
Section 2.3.8, “Comprehensive Plan Construction Activities.”) 

• Modifications to Pit 7 Powerhouse have been refined in all 
action alternatives (see Chapter 2, “Alternatives,” Section 2.3.8, 
“Comprehensive Plan Construction Activities.”) 

• To offset reduced power generation capabilities at Pit 7 
Powerhouse due to increased tailwater effects of an enlarged 
Shasta Lake, all action alternatives include in-kind power 
replacement (see Chapter 2, “Alternatives,” Section 2.3, 
“Action Alternatives.”) 

The following features have been updated in the cost estimates to reflect 
the refinements to the Pit 7 Powerhouse Mechanical Modifications, 
additional dewatering pumping capacity at gallery, extend dam erosion 
protection, stabilize flooded roadway section with concrete paving, 
relocate gaging station and cableway, extend boat barriers, rehab 
existing boat ramp, relocate security fence, relocate miscellaneous 
signage, relocate early warning system, and increase height of the 
existing left and right concrete training walls. 

Pit 7 Dam and Powerhouse   With the additional information provided 
during the public comment period for the DEIS about Pit 7 facilities, 
additional analysis has been performed and information is included in 
the Final EIS Engineering Summary Appendix, Chapter 3, “Design 
Considerations for Dam and Appurtenances of Dam Enlargements.” The 
additional analysis required additional items to be added to the cost 
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estimate for Pit 7 and can be found in the Final EIS Engineering 
Summary Appendix Attachment 2, “6.5-Foot Raise and Reservoir Area 
Infrastructure Costs,” Attachment 3, “12.5-Foot Raise and Reservoir 
Area Infrastructure Cost Estimates,” and Attachment 4, “18.5-Foot 
Raise and Reservoir Area Infrastructure Cost Estimates.” The cost 
estimates in the DEIS and in the Final EIS have been developed 
consistent with Reclamation Manual, Directives and Standards FAC 09-
01, 09-02, and 09-03, and if Congress authorizes the project more 
detailed cost estimates at a more significant level of design will be 
developed. 

Transmission Lines   With the additional information provided during 
the public comment regarding design standards and constraints on the 
transmission line relocations, designs were updated for the EIS. A 
description of the transmission line work can be found in the EIS 
Engineering Summary Appendix, Chapter 4, “Design Considerations for 
Reservoir Area Infrastructure Modifications and/or Relocations.” The 
cost estimate for the new transmission line relocations can be found in 
the EIS Engineering Summary Appendix Attachment 2, “6.5-Foot Raise 
and Reservoir Area Infrastructure Costs,” Attachment 3, “12.5-Foot 
Raise and Reservoir Area Infrastructure Cost Estimates,” and 
Attachment 4, “18.5-Foot Raise and Reservoir Area Infrastructure Cost 
Estimates.” The cost estimates in the DEIS and Final EIS have been 
developed consistent with Reclamation Manual, Directives and 
Standards FAC 09-01, 09-02, and 09-03, and if Congress authorizes the 
project more detailed cost estimates at a more significant level of design 
will be developed.  

Effects to Long Term Generation at Pit 7 Powerhouse   Analysis 
within the DEIS was performed by Reclamation with the best available 
information at the time of preparation. As stated in the DEIS Chapter 23 
“Power and Energy,” Section 23.3.2, “Criteria for Determining 
Significance of Effects”: 

The thresholds of significance for impacts to power and 
energy are based on the environmental checklist in 
Appendix G of the State CEQA Guidelines, as amended. 
These thresholds also encompass the factors taken into 
account under NEPA to determine the significance of an 
action in terms of its context and the intensity of its impacts. 
An alternative would be considered to have a potentially 
significant impact on regional hydropower production if the 
average annual energy generation or consumption is 
greater than 5 percent. 

With the information and tools available to Reclamation at the time of 
development of the DEIS the impacts were considered less than 
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significant. The results of the hydropower generation analysis can be 
found in Table 23-2 through Table 23-8 for the No-Action Alternative, 
CP1, CP2, CP3, CP4, CP4A, and CP5, respectively. 

While under the significance criteria the impact is not significant, 
Reclamation recognizes that the loss of power generation will result in a 
loss of PG&E revenue. Reclamation will provide in kind power in a 
method that will be determined after congressional authorization, to 
offset the reduced generation at Pit 7 dam and facilities.  Chapter 2, 
“Alternatives,” has been revised to reflect Reclamation providing in kind 
power. Further, Chapter 23, “Power and Energy,” has been revised to 
reflect Reclamations commitment to providing in kind power. 

Future Coordination with PG&E   Reclamation recognizes that if 
Congress authorizes the SLWRI that additional planning, engineering 
analysis, design and cost estimates will need to be performed before 
construction. Reclamation in coordination with PG&E will discuss and 
investigate the affects and analysis that will be required for the Pit 7 
facilities and other PG&E facilities. Some of the suggested study topics 
and possible requirements are included in the following Table 33.10-2. 

Table 33.10-2. Shasta Dam Raise Impacts on PG&E Pit 7 Development 
Impact of Raise Action Required 

Regulatory and Non-Regulatory Documents  
License Amendment 
FERC Project Boundary/Document Updates 
PG&E Internal Document Updates 

Prepare license amendment, flood plain study, survey maps, 
and legal recording, update documents 

Pit 7 Dam  
Spillway flip bucket overspray and inundation Physical modeling study  
Uplift and additional load on dam High hazard stability analysis to Shasta PMF water levels 
Dam foundation seepage drain system Redesign pump system at gallery 
Two 96 inch low level outlets flooded at Shasta 
IDF levels Study to verify no capacity reductions 

Diversion tunnel flooding Geotechnical study on left abutment slope stability 

Right abutment groin drainage Study impact of higher water on existing dam leakage 
Spillway channel bank erosion protection Slope stability and re-design of bank erosion protection 
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Table 33.10-2. Shasta Dam Raise Impacts on PG&E Pit 7 Development (contd.) 
Impact of Raise Action Required 

Pit 7 Powerhouse  
Mechanical  

Tailwater depression system 
Study to determine is a depression system will be required, 
design water depression system, and add compressors, 
receivers and controls 

Governor pressure tanks and air receiver Secure against buoyancy 

Turbine shaft seals Seal study and test with higher TW. 
Turbine Modifications - Loss of efficiency, adverse 
change in rough operating zone and increased 
vibration 

Study and/or test these impacts 

Flood interior of powerhouse Study measures to reduce risk 
Electrical equipment associated with mechanical 
equipment relocation 

Study measures to reduce risk of shorting out electrical 
equipment on turbine floor due to flooding 

Building sump pumps, cooling water, draft tube 
de-watering pumps Study pump H/Q curves for higher TW 

Oil separators Study for sizing 

Spiral case access with higher TW No technical solution available 
Electrical  

Electrical equipment relocation 

1) All electrical equipment on turbine floor (elev. 1069.0') and 
basement floor (Elev. 1056.75') will be under water. They 
should be relocated above the proposed normal tailwater Elev. 
1087.5'. 
2) The lower portion of electrical equipment including 
components installed on the switchboard and panels mounted 
on the generator floor (1084.5') will be under water. They 
should be relocated above the proposed normal tailwater Elev. 
1087.5' 

Automation system upgrade 
1) All rack mounted devices below proposed normal tailwater 
Elev. 1087.5' need to be relocated.  
2) Add floor monitoring alarm systems 

Civil  
Powerhouse building stability Structural analysis for sliding and uplift 

Powerhouse building structural adequacy Analyze powerhouse walls and other structural member for new 
differential head load cases 

New construction and anchors verification for 
equipment Design and structural verification for flooded powerhouse loads 

Draft tube stop log gates Structural analysis, hoisting system, and gate seal verification 
Powerhouse and road surface drainage system 
discharging into diversion tunnel outlet Study powerhouse and road surface drain system 

Powerhouse walls and dewatering capacity 
system Condition assessment for leakage due to higher TW 

Septic tank floatation Verify stability and efficacy of tank 

Operation  
Loss of Generation 
Shasta IDF and PMF levels impacts on operation 

Study based on proposed reservoir elevations and current 
PG&E operation 
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Table 33.10-2. Shasta Dam Raise Impacts on PG&E Pit 7 Development (contd.) 
Impact of Raise Action Required 

PIT 7 Afterbay Dam  
Civil Works  
Hydrostatic loads on the Pit 7 Afterbay Dam (rapid 
drawdown) Rock dam structural stability (significant hazard) 

Uplift on weir structure Stability analysis 

Pit 7 Afterbay Dam abutment erosion protection Design to extend dam erosion protection to new water surface 
elevation 

Reservoir  
Slope stability of river banks for 20.5 feet higher 
inundation area Geotechnical investigation 

Self-flushing capacity of reservoir Sediment passage study 
Afterbay, Fender's Ferry Camp, and PH-47 
Gaging Station Access Road, and PH-47 Gaging 
Station and cableway 

Re-design to meet USGS requirements for higher water level 

Public Safety  
Public access conflicts with the current location of 
the Pit 7 Afterbay Dam for higher water levels 

Evaluate Pit 7 Afterbay Dam potential relocation upstream to 
meet USFS requirements 

Boat barrier Re-design 
Boat ramp relocation as a result of the higher 
water levels 

Re-design to meet USFS requirements and upgrade public 
safety plan 

Dam boat barrier cable and signage Re-design and upgrade to meet USFS requirements 

Security fence relocation Flood plain study , re-design layout, and update public safety 
plan 

Fender's Ferry Camp relocation Re-design, flood plain study, and public safety plan to meet 
USFS requirements 

Signage relocation Re-design signage plan, update public safety plan 
Warning siren system Relocate system and update public safety plan 

 

Key: 
Elev. = elevation 
FERC = Federal Energy Regulatory Commission 
IDF = Inflow design flood 
PG&E = Pacific Gas and Electric Company 
PMF = probable maximum flood 
TW = Tailwater 
USFS = U.S. Forest Service 
USGS =U.S. Geological Survey 

If a project is authorized for construction, Reclamation will coordinate 
with PG&E to identify the specific studies, and additional analysis will 
be performed.  In addition, Reclamation will work with PG&E to 
development long-term agreements for power replacement to offset 
effects to Pit 7 generation during high water levels in the expanded 
reservoir. 

PGE5-2: Please refer to Master Comment Response GEN-5, “Some 
People Support Dam Raise and Others Oppose Dam Raise.” 
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PGE5-3: As described in the Engineering Summary Appendix 
Reclamation recognizes the facilities mentioned in the public comment 
as being in the primary study area and owned and operated by PG&E. 

PGE5-4: Following receipt of PG&E’s November 30, 2005 letter 
Reclamation coordinated with PG&E to obtain information on PG&E 
facilities. This information, although limited, was the basis for the 
analysis and evaluations presented in the DEIS. Following the DEIS 
Reclamation has coordinated with PG&E to obtain additional facility 
information. See also response to PGE5-1. 

PGE5-5: See response to PGE5-1. Based on additional information 
provided by PG&E following the DEIS comment period, Reclamation 
has performed additional analysis on PG&E facilities within the primary 
study area. Based on additional analysis and coordination with PG&E, 
the Final EIS has been updated to reflect the commitment to provide in 
kind power to offset reduced power generation at Pit 7 Powerhouse due 
to impacts of action alternatives. 

PGE5-6: See response to PGE5-1. Based on additional information 
provided by PG&E following the DEIS comment period, Reclamation 
has performed additional analysis on PG&E facilities within the primary 
study area. Based on additional analysis and coordination with PG&E, 
the Final EIS has been updated to reflect the refinements to tailwater 
depression analysis, designs, and cost estimates. 

PGE5-7: See response to PGE5-1. Based on additional information 
provided by PG&E following the DEIS comment period, Reclamation 
has performed additional analysis on PG&E facilities within the primary 
study area. Based on additional analysis and coordination with PG&E, 
the Final EIS has been updated to reflect the refinements to the Pit 7 
Powerhouse Mechanical Modifications, additional dewatering pumping 
capacity at gallery, extend dam erosion protection, stabilize flooded 
roadway section with concrete paving, relocate gaging station and 
cableway, extend boat barriers, rehab existing boat ramp, relocate 
security fence, relocate miscellaneous signage, relocate early warning 
system, and increase height of the existing left and right concrete 
training walls. 

PGE5-8: Following receipt of PG&E’s November 30, 2005 letter, 
Reclamation coordinated with PG&E to obtain information on PG&E 
facilities. This information, although limited, was the basis for the 
analysis and evaluations presented in the DEIS. Following the DEIS 
Reclamation has coordinated with PG&E to obtain additional facility 
information. The Engineering Summary Appendix Chapter 3 “Design 
Considerations for Dam and Appurtenances of Dam Enlargement,” has 
been updated to include additional analysis performed on PG&E 
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facilities using additional information provided to Reclamation from 
PG&E. See also response to PGE5-1. 

PGE5-9: Based on additional information provided by PG&E following 
the DEIS comment period, Reclamation has performed additional 
analysis on PG&E facilities within the primary study area. Based on 
additional analysis and coordination with PG&E, the Final EIS has been 
updated to reflect the refinements to the Pit 7 Powerhouse Mechanical 
Modifications, additional dewatering pumping capacity at gallery, 
extend dam erosion protection, stabilize flooded roadway section with 
concrete paving, relocate gaging station and cableway, extend boat 
barriers, rehab existing boat ramp, relocate security fence, relocate 
miscellaneous signage, relocate early warning system, and increase 
height of the existing left and right concrete training walls. The 
Engineering Summary Appendix, Chapter 3, “Design Considerations for 
Dam and Appurtenances of Dam Enlargement,” has been updated to 
include additional analysis performed on PG&E facilities using 
additional information provided to Reclamation. See also response to 
PGE5-1. 

PGE5-10: Reclamation coordinated with PG&E on December 5, 2013 
to review PG&E’s comments including Attachment 3 referred to in the 
above comment. Based on additional information provided by PG&E 
following the DEIS comment period, Reclamation has performed 
additional analysis on PG&E facilities within the primary study area. 
Based on additional analysis and coordination with PG&E, the Final EIS 
has been updated to reflect the refinements to the Pit 7 Powerhouse 
Mechanical Modifications, additional dewatering pumping capacity at 
gallery, extend dam erosion protection, stabilize flooded roadway 
section with concrete paving, relocate gaging station and cableway, 
extend boat barriers, rehab existing boat ramp, relocate security fence, 
relocate miscellaneous signage, relocate early warning system, and 
increase height of the existing left and right concrete training walls. 

Per PG&E’s email from John Klobas dated April 8, 2014, PG&E 
requested that specific information included in their comment letters not 
be released to the public for security reasons: 

The documents PG&E provided to Reclamation during the 
comment period for the SLWRI do indeed contain FERC 
designated Critical Energy Infrastructure Information 
(CEII) and other sensitive and confidential information that 
should not be released to the public for security reasons.  
Below is a listing of additional instructions for these 
documents: 
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• Do not release the CEII drawing in Attachment 1.  It 
is okay to release the remainder of Attachment 1. 

• It is okay to release the entire Attachment 2. 

• Do not release Attachment 3. (CEII is included 
throughout the Pit 7 B&V Report) 

• Do not release Attachment 4. (Sensitive information 
about the distribution and communication lines 
w/maps) 

• Do not release Attachment 5. (Sensitive information 
about the transmission lines) 

PGE5-11: During development of the DEIS Reclamation developed 
estimates of the lengths of affected power distribution lines, as described 
in the Engineering Summary Appendix. 

Based on the best available information for newly inundated areas and 
required reservoir area structure relocations, up to 30,000 linear feet of 
low voltage power linear feet were identified for replacement. As 
identified in Chapter 2, “Alternatives,” Section 2.3.8, “Comprehensive 
Plan Construction Activities,” Reclamation commits to relocate all 
facilities affected by inundation or other relocations, and will perform 
further analysis after congressional authorization. 

PGE5-12: Based on additional information provided by PG&E 
following the DEIS comment period, Reclamation has performed 
additional analysis on PG&E facilities within the primary study area. 
The Engineering Summary Appendix Chapter 4 “Design Considerations 
for Reservoir Area Infrastructure Modifications and/or Relocations,” has 
been updated to include additional analysis performed on PG&E's 
transmission lines in the primary study area to accommodate a change in 
clearance standards. Please see response to PGE5-1. 

PGE5-13: Based on additional information provided by PG&E 
following the DEIS comment period, Reclamation has performed 
additional analysis on PG&E facilities within the primary study area. 
The Engineering Summary Appendix Chapter 4 “Design Considerations 
for Reservoir Area Infrastructure Modifications and/or Relocations,” has 
been updated to include additional analysis performed on PG&E's 
transmission lines in the primary study area to accommodate a change in 
clearance standards. Please see response to PGE5-1. 
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PGE5-14: Please refer to Master Comment Response EI-1, “Intent of 
NEPA Process is to Provide Fair and Full Discussion of Significant 
Environmental Impacts.” 

PGE5-15: Please refer to Master Comment Response P&N-1, “Purpose 
and Need and Objectives,” Master Comment Response ALTR-1, “Range 
of Alternatives – General,” and Master Comment Response ALTS-1, 
“Alternative Selection.” 

PGE5-16: Based on additional information provided by PG&E 
following the DEIS comment period, Reclamation has performed 
additional analysis on PG&E facilities within the primary study area. 
Based on additional analysis and coordination with PG&E, the Final EIS 
has been updated to reflect the refinements to the Pit 7 Powerhouse 
Mechanical Modifications, additional dewatering pumping capacity at 
gallery, extend dam erosion protection, stabilize flooded roadway 
section with concrete paving, relocate gaging station and cableway, 
extend boat barriers, rehab existing boat ramp, relocate security fence, 
relocate miscellaneous signage, relocate early warning system, and 
increase height of the existing left and right concrete training walls. The 
Engineering Summary Appendix, Chapter 3, “Design Considerations for 
Dam and Appurtenances of Dam Enlargement,” has been updated to 
include additional analysis performed on PG&E facilities using 
additional information provided to Reclamation. See also response to 
PGE5-1. 

PGE5-17: Reclamation coordinated with PG&E on December 5, 2013 
to review PG&E’s comments including multiple attachments referred to 
in the above comment. Based on additional information provided by 
PG&E following the DEIS comment period, Reclamation has performed 
additional analysis on PG&E facilities within the primary study area. 
Based on additional analysis and coordination with PG&E, the Final EIS 
has been updated to reflect the refinements to the Pit 7 Powerhouse 
Mechanical Modifications, additional dewatering pumping capacity at 
gallery, extend dam erosion protection, stabilize flooded roadway 
section with concrete paving, relocate gaging station and cableway, 
extend boat barriers, rehab existing boat ramp, relocate security fence, 
relocate miscellaneous signage, relocate early warning system, and 
increase height of the existing left and right concrete training walls. 

Per PG&E’s email from John Klobas dated April 8, 2014, PG&E 
requested that specific information included in their comment letters not 
be released to the public for security reasons: 

The documents PG&E provided to Reclamation during the 
comment period for the SLWRI do indeed contain FERC 
designated Critical Energy Infrastructure Information 
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(CEII) and other sensitive and confidential information that 
should not be released to the public for security reasons. 
Below is a listing of additional instructions for these 
documents: 

• Do not release the CEII drawing in Attachment 1.  It 
is okay to release the remainder of Attachment 1. 

• It is okay to release the entire Attachment 2. 

• Do not release Attachment 3. (CEII is included 
throughout the Pit 7 B&V Report) 

• Do not release Attachment 4. (Sensitive information 
about the distribution and communication lines 
w/maps) 

• Do not release Attachment 5. (Sensitive information 
about the transmission lines) 

PGE5-18: Please refer to Master Comment Response GEN-5, “Some 
People Support Dam Raise and Others Oppose Dam Raise.” 

PGE5-19: This comment appears to referencing scoping meetings 
performed for the SLWRI, and not the DEIS which is the subject of 
these responses. However, following receipt of PG&E’s November 30, 
2005 letter, Reclamation coordinated with PG&E to obtain information 
on PG&E facilities. This information, although limited, was the basis for 
the analysis and evaluations presented in the DEIS. Following the DEIS 
Reclamation has coordinated with PG&E to obtain additional facility 
information. See also response to PGE5-1. 

PGE5-20: This comment appears to referencing the Draft Feasibility 
Report for the SLWRI, and not the DEIS which is the subject of these 
responses. Please also see response to PGE5-1. 
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33.10.36 Pacific Gas & Electric Company 
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Responses to Comments from Pacific Gas & Electric Company 
PGE6-1: Reclamation recognizes the changes made to PG&E's 
comment letter sent on September 25, 2013. Please see response PGE5-
11. 
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33.10.37 Porgans & Associates 
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Responses to Comments from Porgans & Associates 
PORG-1: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources,” Master Comment Response CR-3, 
“Current Effects to Cultural Resources,” and Master Comment Response 
CR-15, “National Historic Preservation Act Section 106 Consultations.” 
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PORG-2: Please refer to Master Comment Response DSFISH-6, 
“Historic Dam Effects on Fisheries.” 

PORG-3: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

PORG-4: Comment noted.  

PORG-5: Reclamation operates the Central Valley Project in 
compliance with all applicable state and federal statutes and regulations. 

Please refer to Master Comment Response WR-1, “Water Rights.” 

PORG-6: Reclamation operates the Central Valley Project in 
compliance with all applicable state and federal statutes and regulations. 

PORG-7: Central Valley agricultural drainage problems are outside the 
scope of the SLWRI and are being addressed by Reclamation and other 
stakeholders under separate programs from the SLWRI.  Examples of 
these programs/initiatives include the San Luis Drainage Reevaluation 
Program, Grassland Bypass Project, and the Central Valley Salinity 
Alternatives for Long-Term Sustainability (CV-SALTS). 

Please refer to Master Comment Response GEN-7, “Rules and 
Regulations for Water Operations under Action Alternatives.” 

PORG-8: It is unclear what connection the commenter is making 
between D-1631 and Reclamation or its water systems.  Water Rights 
Decision D-1631 is related to diversion of water from the Mono Basin 
by the City of Los Angeles under the City’s water right.  Diversions 
referenced in D-1631 from Mono County’s Lee Vining, Walker, Parker, 
and Rush creeks are not through CVP and SWP facilities, or any other 
facilities owned or operated by Reclamation, and the CVP and SWP do 
not divert water from the Mono Basin. 

PORG-9: Please refer to Master Comment Response DSFISH-8, 
“National Marine Fisheries Service Recovery Plan, Anadromous Fish 
Restoration Program Doubling Goals and Biological Opinions.” 

PORG-10: Please refer to Master Comment Response ALTD-1, 
“Alternative Development – Water Supply Reliability.” 

PORG-11: Please refer to Master Comment Response ALTD-1, 
“Alternative Development – Water Supply Reliability.” 

PORG-12: Comment noted. 
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33.10.38 Plumbers and Pipefitters Local Union #228 

 

Responses to Comments from Plumbers and Pipefitters Local 
Union #228 
PPLU-1: Please refer to Master Comment Response GEN-5, “Some 
People Support Dam Raise and Others Oppose Dam Raise.” 

PPLU-2: Please refer to Master Comment Response MAILINGLIST-1, 
“Addition to the Mailing List.” 

PPLU-3: Please refer to Master Comment Response GEN-2, 
“Unsubstantiated Information.” 

PPLU-4: Please refer to Master Comment Response ALTD-1, 
“Alternative Development – Water Supply Reliability.” 
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33.10.39 Rotary Club of Redding 

 

Responses to Comments from Rotary Club of Redding 
RCOR-1: Please refer to Master Comment Response ALTR-1, “Range 
of Alternatives – General.” 
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33.10.40 Rivers for Change 
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Responses to Comments from Rivers for Change 
RFC-1: Please refer to Master Comment Response ALTR-1, “Range of 
Alternatives – General,” and Master Comment Response COST/BEN-1, 
“Intent of EIS and Process to Determine Federal Interest.” 
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RFC-2: Please refer to Master Comment Response ALTD-1, 
“Alternative Development – Water Supply Reliability,” Master 
Comment Response COST/BEN-1, “Intent of EIS and Process to 
Determine Federal Interest,” and Master Comment Response 
COST/BEN-2, “Comments Related to the SLWRI Feasibility Report.” 

RFC-3: Please refer to Master Comment Response ALTD-1, 
“Alternative Development – Water Supply Reliability,” and Master 
Comment Response ALTR-1, “Range of Alternatives – General.” 

RFC-4: The state regulatory framework for groundwater resources as it 
pertains to the SLWRI is described in the EIS in Chapter 6, “Hydrology, 
Hydraulics, and Water Management,” Section 6.2.2, “State.” 

Chapter 2 of the DEIS, “Alternatives,” Section 2.3.1, “Management 
Measures Common to All Action Alternatives,” describes the 
management measures retained during the alternatives development 
process that are included, to some degree, in all of the action 
alternatives. For the SLWRI, all action alternatives include a water 
conservation program for new water supplies that would be created by 
the project to augment current water use efficiency practices. The 
proposed program would consist of a 10-year initial program to which 
Reclamation would allocate approximately $1.6 million to $3.8 million 
to fund water conservation efforts. Funding would be proportional to 
additional water supplies delivered and would focus on assisting project 
beneficiaries (agencies receiving increased water supplies because of the 
project), with developing new or expanded urban water conservation, 
agricultural water conservation, and water recycling programs. Program 
actions would be a combination of technical assistance, grants, and loans 
to support a variety of water conservation projects, such as recycled 
wastewater projects, irrigation system retrofits, and urban utilities 
retrofit and replacement programs.  The program could be established as 
an extension of existing Reclamation programs, or as a new program 
through teaming with cost-sharing partners.  Combinations and types of 
water use efficiency actions funded would be tailored to meet the needs 
of identified cost-sharing partners, including consideration of cost-
effectiveness at a regional scale for agencies receiving funding. 

Please refer to Master Comment Response ALTD-1, “Alternative 
Development – Water Supply Reliability.” 

RFC-5: Please refer to Master Comment Response GEN-1, “Comment 
Included as Part of the Record.” 

RFC-6: Please refer to Master Comment Response RE-1, “Reservoir 
Evaporation." 
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RFC-7: Please refer to Chapter 4, “Geology, Geomorphology, Minerals, 
and Soils,” of the EIS and Chapter 7, “Water Quality,” Section 7.1.2, 
“Sediment,” for a description of sediment and erosion potential at the 
current Lake Shasta. 

RFC-8: Please refer to Master Comment Response ALTD-1, 
“Alternative Development – Water Supply Reliability.” 

RFC-9: This DEIS does not assess the annual loss of revenue due to 
compromised fish stock in the Sacramento River since the completion of 
Shasta Dam. This project only evaluates the potential effects to Chinook 
salmon and other Sacramento River fisheries from raising Shasta Dam 
and the No-Action Alternative. 

Please refer to Master Comment Response DSFISH-6, “Historic Dam 
Effects on Fisheries.” 

RFC-10: Operations and maintenance life cycle costs are included in 
cost estimates for SLWRI action alternatives.  Total annual costs for 
action alternatives are included in Attachment 1, “Cost Estimates for 
Comprehensive Plans,” to the DEIS Engineering Appendix.  Updated 
total annual costs for action alternatives were included in the SLWRI 
Final Feasibility Report. 

Please refer to Master Comment Response COST/BEN-1, “Intent of EIS 
and Process to Determine Federal Interest.” 
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33.10.41 Shasta County Coordination Committee 

 

Responses to Comments from Shasta County Coordination 
Committee 
SCCC-1: The Final EIS will include all the comments submitted on the 
DEIS. Please refer to Master Comment Response NEPA-1, “Sufficiency 
of EIS.” 

SCCC-2: Please refer to Master Comment Response GEN-5, “Some 
People Support Dam Raise and Others Oppose Dam Raise.” 
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33.10.42 Salt Creek Summer Homesites Association 
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Responses to Comments from Salt Creek Summer Homesites 
Association 
SCSHA-1: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 
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SCSHA-2: Please refer to Master Comment Response FSCABINS-5, 
“Comment and Objection Process for Draft USFS Decisions.” 

SCSHA-3: Please refer to Master Comment Response FSCABINS-1, 
“USFS Recreational Residence Tract Cabins in Preliminary Draft EIS 
and Draft EIS.” 

SCSHA-4: As part the June 25, 2013, release of the DEIS for the 
Project, Reclamation included a cover letter and addendum from the 
USFS titled “Comment and Objection Process for Draft Forest Service 
Decisions.” This attachment described the USFS’s requirements for a 
predecisional comment and objection process, and supports USFS 
actions identified in the DEIS Chapter 1, “Introduction,” Section 1.5.3, 
“USFS Use of EIS,” beginning on Page 1-28. The purpose of 
Reclamation cover letter was to notify all project stakeholders of the 
DEIS availability, not segment and notify any specific stakeholder or 
stakeholder group. The USFS addendum was incorporated to broadly 
inform Recreational Residential Tract Cabin owners and other interested 
parties of processes unique to USFS as they relate to the DEIS, and were 
identified and determined through planning activities subsequent to the 
November 2011 release of the Preliminary Draft EIS. 

Please refer to Master Comment Response FSCABINS-1, “USFS 
Recreational Residence Tract Cabins in Preliminary Draft EIS and Draft 
EIS.” 

SCSHA-5: Please refer to Master Comment Response FSCABINS-8, 
“Inundation Zone/Reservoir Buffer.” 

SCSHA-6: Two vertical datum are commonly used in Reclamation 
projects North Geodetic Vertical Datum of 1929 (NGVD 29) and North 
American Vertical Datum of 1988 (NAVD 88). Table 2.2 Vertical 
Datum Comparison located in the DEIS Appendices Engineering 
Summary Appendix Chapter 2 can help clarify any confusion on the 
topic of datum. The table lists the top of the full pool as 1,078.2 feet, 
1,084.2 feet, and 1090.2 feet NAVD 88 for the 6.5 foot, 12.5 foot, 18.5 
foot raise respectively. These values do not include a buffer. Table 1 that 
you referred to in the Real Estate Appendix does include the 3 foot 
buffer. This comment will be included as part of the record and made 
available to decision makers before a final decision on the proposed 
project. 

SCSHA-7: Please refer to Master Comment Response GEN-1, 
“Comment Included as Part of the Record.” 

SCSHA-8: During the public comment period, several comments were 
received regarding the ground surveys that were performed in 2012 for 
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privately owned structures that were potentially affected by the project. 
Commenters expressed their desire to have this same opportunity 
afforded to recreation structures located around Lake Shasta that may be 
affected. 

As described in the DEIS appendices Real Estate Appendix (Page 7), the 
surveys were only performed on 170 parcels for willing owners. 
Comments received included requests to extrapolate surveys from 
completed parcels to adjoining and/or nearby parcels, to conduct 
additional ground surveys to structures on private property and land 
leased by permit issued by the USFS, and to provide clarity to why 
USFS permit holders were not included in the original surveys. 
Reclamation performed the surveys to reevaluated and compare 
sensitivities of partial and full acquisitions to the estimated real estate 
impacts included in the Real Estate Appendix. This sensitivity analysis 
served to determine if the real estate impacts applied for the purposes of 
the DEIS are consistent among all structures. Survey results show that 
original determinations were generally within ± 5 percent. 

Please refer to Master Comment Response REC-2, “Ground Surveys for 
Recreation Facilities,” and Master Comment Response FSCABINS-9, 
“Structure Surveys for USFS Cabins.” 

SCSHA-9: Please refer to Master Comment Response COSTEST-1, 
“Development of Cost Estimates.” 

SCSHA-10: Please refer to Master Comment Response COSTEST-1, 
“Development of Cost Estimates,” and Master Comment Response 
REC-3, “Effects to Tourism at Shasta Lake.” 

SCSHA-11: Please refer to Master Comment Response COSTEST-1, 
“Development of Cost Estimates.” 

SCSHA-12: Please refer to Master Comment Response SOCIOECON-
1, “Socioeconomic Effects to Shasta Lake Vicinity,” and Master 
Comment Response REC-4, “Relocation of Recreation Facilities.” 

SCSHA-13: As stated in the DEIS Chapter 2, “Alternatives,” Section 
2.1.2, “Project Objectives,” primary and secondary objectives were 
formulated with direction from CALFED Programmatic ROD and 
federal statutes and guidance. Primary objectives are considered to have 
equal priority, and each is pursued to the maximum extent without 
adversely affecting the other. Secondary objectives are considered to the 
extent possible in pursuit of the primary objectives. Authorization for 
the SLWRI as described in the DEIS Executive Summary Section S.2, 
“Study Authorization,” includes looking at enlarging Shasta Dam for 
water storage, ecosystem restoration, water supply reliability, water 
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quality, and increasing the cold water pool to maintain Sacramento 
River temperatures. Recreation is not a goal as outlined in the CALFED 
Programmatic ROD nor was it a purpose of establishing the CVP, and 
therefore cannot be considered a primary objective of the SLWRI. 
Please refer also to Master Comment Response SOCIOECON-1, 
“Socioeconomic Effects to Shasta Lake Vicinity.” 

SCSHA-14: Thank you for your comment on the DEIS for the SLWRI, 
we appreciate your time in responding to the document. The contact 
information for your organization was added to the mailing list for 
public notices related to the SLWRI. 
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33.10.43 Shasta Lake Business Owners Association 
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Responses to Comments from Shasta Lake Business Owners 
Association 
SLBOA-1: Thank you for your comments on the DEIS for the SLWRI, 
we appreciate your time in responding to the document. In accordance 
with NEPA review requirements, the DEIS was circulated for public and 
agency review and comment for a 90-day period, from July 1, 2013 to 
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September 30, 2013, after the EPA published the notice of availability in 
the Federal Register. The 90-day review period was twice the required 
45 day review period. Written comments from the public, reviewing 
agencies, and stakeholders were accepted during the public comment 
period. Similar to the approach to public scoping, public hearings were 
held in various locations statewide to solicit and receive public input on 
the DEIS. These hearings were held during the public comment period 
so that any comments received at the hearings were addressed in the 
Final EIS. All written comments received on the DEIS, and all verbal 
comments received during the public meetings and by September 30, 
2013 are fully considered and addressed. The DEIS was available on-
line through the Reclamation website, as well as available at 6 local 
public libraries, and Reclamation’s office in Sacramento and 
Washington, D.C. The next steps for the SLWRI can be found in the 
DEIS Executive Summary S.10, “Public Involvement and Next Steps.” 

SLBOA-2: As stated in the DEIS Chapter 2, “Alternatives,” Section 
2.1.2, “Project Objectives,” primary and secondary objectives were 
formulated with direction from CALFED Programmatic ROD and 
federal statutes and guidance. Primary objectives are considered to have 
equal priority, and each is pursued to the maximum extent without 
adversely affecting the other. Secondary objectives are considered to the 
extent possible in pursuit of the primary objectives. Authorization for 
the SLWRI as described in the DEIS Executive Summary Section S.2, 
“Study Authorization,” includes looking at enlarging Shasta Dam for 
water storage, ecosystem restoration, water supply reliability, water 
quality, and increasing the cold water pool to maintain Sacramento 
River temperatures. Recreation is not a goal as outlined in the CALFED 
Programmatic ROD or other federal statutes nor was it a purpose of 
establishing the CVP, and therefore cannot be considered a primary 
objective of the SLWRI. 

SLBOA-3: Please refer to Master Comment Response SOCIOECON-1, 
“Socioeconomic Effects to Shasta Lake Vicinity.” 

SLBOA-4: Comment noted. 

SLBOA-5: In accordance with NEPA review requirements, the DEIS 
was circulated for public and agency review and comment for a 90-day 
period, from July 1, 2013 to September 30, 2013, after the EPA 
published the notice of availability in the Federal Register. Written 
comments from the public, reviewing agencies, and stakeholders were 
accepted during the public comment period. 

SLBOA-6: Please refer to Master Comment Response REC-1, “Effects 
to Recreation at Shasta Lake.” 
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SLBOA-7: Please refer to Master Comment Response REC-1, “Effects 
to Recreation at Shasta Lake.” 

SLBOA-8: Comment noted. 

SLBOA-9: Please refer to Master Comment Response PLAR-1, 
“Effects to Private Residences and Businesses.” 

SLBOA-10: Please refer to Master Comment Response SOCIOECON-
1, “Socioeconomic Effects to Shasta Lake Vicinity.” 

SLBOA-11: Please refer to Master Comment Response GEN-5, “Some 
People Support Dam Raise and Others Oppose Dam Raise.” 
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33.10.44 Sacred Land Film Project 
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Responses to Comments from Sacred Land Film Project 
SLFP-1: Please refer to Master Comment Response GEN-5, “Some 
People Support Dam Raise and Others Oppose Dam Raise.” 

SLFP-2: Please refer to Master Comment Response CR-1, “Potential 
Effects to Cultural Resources,” Master Comment Response CR-8, 
“Native American Connection to Salmon,” and Master Comment 
Response EI-1, “Intent of NEPA Process to Provide Fair and Full 
Discussion of Significant Environmental Impacts.” 
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