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NOTICE TO USERS OF THIS MANUAL 

Regulations specify that this Yater Control Manual be published in 
looseleaf form, and only those sections, or parts thereof, requiring 
changes will be revised and printed. Therefore, this copy should be 
preserved in good condition so that inserts can be made to keep this 
manual current. 
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I - INTRODUCTION 

1-01. AU'l'BOllZATION 

The Folsom Dam and Lake Water Control Manual, American River, 
California, is an appendix to the Sacramento River Basin Master Water 
Control Manual. It is prepared in accordance with instructions contained 
in ER 1110-2-241, EM 1110-2-3600 and ETL 1110-2-251, all pertaining to 
requirements for reports on reservoir regulation for projects subject to 
the provisions of Section 7 of the Flood Control Act of 1944 (58 Stat 
890). The pertinent portion of that act reads as follows: 

1-02. 

"Hereafter it shall be the duty of the Secretary of 
War to prescribe regulations for use of storage 
allocated for flood control or navigation at all 
reservoirs constructed wholly or in part with Federal 
funds provided on the basis of such purposes, and the 
operation of any such project shall be in accordance 
wi th ••• " 

PURPOSE AND SCOPE 

This manual provides a de tailed plan for flood control and 
management at the Folsom Dam and Lake Project which is located on the 
American River about 20 miles northeast of Sacramento, California. A map 
of the Folsom Lake area is shown on Plate 1. A general area map of the 
American River Basin is shown on Plate 2. A portion of the material used 
in preparation of this report was furnished by the U.S. Bureau of 
Reclamation, Mid-Pacific Region, Sacramento, California. A description 
of the overall Sacramento River Basin plan for flood control is given in 
the Master Manual of Reservoir Regulation, Sacramento River BaSin, 
California. 

1-03. RELATED !W1UALS AND lEP01TS 

This manual is Appendix VIII to the Sacramento River Basin 
Master Water Control Manual. Other related reports are as follows: 

lfanuala 
Title . Date 

Master Manual of Reservoir Regulation March 1959 
Sacramento River Basin, California 

Appendix I Shasta Dam and Lake Rev. January 1977 
Appendix II (Cottonwood Creek) 
Appendix III Black Butte Dam and Lake Rev. May 1987 
Appendix IV Oroville Dam and Reservoir Rev. August 1970 
Appendix V New Bullards Bar Reservoir June 1972 
Appendix VI (Marysville Dam and Lake) 
Appendix VII Indian Valley Dam and Reservoir October 1977 
Appendix VIII Folsom Dam and Lake Rev. December 1987 
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Related Reports 
(Corps of Engineers) 

1. Office Report, Standard Project Rain Flood 
Auburn and Folsom Reservoirs 

2. Office Report, Folsom Dam and Lake 
Spillway Adequacy Studies 

Related Reports 
(Bureau of Reclamation) 

July 1961 

September 1980 

1. Standing Operating Procedures for Folsom Dam and Lake 
2. Standing Operating Procedures for Nimbus Dam and Lake 

Part I 
Part II 
Part IV 

Part VI 
Part VII 
Part VIII 

Hydrology 

Design Keaoranda 
(Corps of Engineers) 

Title 

Reservoir and Flowage 
Dam and Appurtenances 

with Appendix A thru D 
Malaria Control 
Recreation Facilities with Appendix A 
Fish and Wildlife Facilities 

with Appendix A and B" 
Part IX Reservoir Clearing 
Planning Report 

1-04. PROJECf OVNIlt 

Date 

28 June 1946 
1 July 1948 

20 February 1950 
15 January 1946 

20 April 1949 

10 November 1952 
15 August 1951 

January 1955 

Folsom Dam and Lake is owned by the U.S. Bureau of Reclamation. 
The Bureau also owns Nimbus Dam and Lake Natoma, the afterbay to Folsom. 

1-05. OPERATING AGENCY 

The U.S. Bureau of Reclamation is the operating agency for 
Folsom and Nimbus Dams. The Regional Director, Mid-Pacific Region, 
Sacramento, California, has overall operation responsibility. The 
Central Valley Operations Coordinating Office located at the Regional 
Office in Sacramento is the supervisory office for the Central Valley 
Project. The recreational features at Folsom and Natoma Lakes are 
operated by the State of California Division of Parks and Beaches. The 
Nimbus Fish Hatchery is operated by the State of California Department of 
Fish and Game. 

1-06. REGULATING AGENCIES 

Folsom Dam and Lake is operated in such a manner as to secure 
the greatest practicable benefits from flood control and other authorized 
purposes. 
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a. The U.S. Bureau of Reclamation plans and regulates the 
comprehensive operation of Folsom Dam and Lake as part of the Central 
Valley Project. 

b. The flood control operation principles for Folsom Dam and 
Lake were mutually agreed upon by the Bureau of Reclamation and the Corps 
of Engineers (COE). However the COE is responsible for providing the 
flood control regulations (operating criteria) and has the authority for 
final approval. Any deviation from the flood control operating 
instructions must be authorized by the COE. 

c. Irrigation and water supply releases will be determined by 
the Bureau of Reclamation in accordance with agreements with users. 

d. Fishery releases will be made in accordance with agreements 
between the U. S. Bureau of Reclamation and the California State 
Department of Fish and Game and the U.S. Fish and Wildlife Service. 

e. The 
responsible for 
facilities. 

California 
regulating 

State Division of Parks and Beaches is 
and administrating recreation programs and 

f. Agencies responsible for hydrologic forecasts include the 
Bureau of Reclamation, the National Weather Service, the California 
Department of Water Resources and the Corps of Engineers. 
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I· DESCRIPTION· OF PROJECT 

Hl. r.oca:• 
Jelaa D8a a4 1odra le 1oeate4 OD ella -..:leD Uvu Uoet U 

auu apacn-~ lt8 -a .... wltll tile auan aeo an~. 'fte da 1e 
sa aur ,nne ODDer t11111t ella ~ .,... cline .. t!U bleldilll 

. llcr oliO, 11ac8 a4 a Dado OIDtlU. Jt tl 20 sdla unlllut of 
e1a esc, of ..._co ad 2 ldlu un11 of t11a Cf.t.J of Jot... .._ 
lila te loatd 7 •U• •CIIIUtl8a of fD1.- DD. Mcua to till ftdna 
f•tana of tile p~.teo& 1.1 ,..Ud ., a utlladl of ooaDtJ nd8 wldaJa 
coaat wltla ·u.s. Us1lrQ JO .utile Cltr of·Jolaaa. fte loeatl• of 
hi.-. 1111 ... r.• deJa nqect to till .Aaldca UYU 1ut1a l• 1'1111111 Oil 
l'latll 2. 

2-02. tiliOII 

Be Jal .. ~ect h opuate4 u a iatlltpal JUt of tile lanaa 
of hcl-t.loa Gllltal v.u., tn,.t. '1118 IIIHftOk pnrUee !l.oo4 
pntecdoa f• t11e IIC181Mto utnpolltea aaa, ate nttUu fe 
tmptlaa, t!aaaek, anlelfd 114 Wut:dal •••• _, llJtn,_.. 
put01u, a4 ill ... ,d.oa pi:WYu edeDilft weu-nlato4 ncnattoul. 
..,.ttudtl••• ..,,... fea h11011 also an 1IH4 to pzwtde ate 
.-alter ontnl f• pnj~et 41.wnlou ,_ tile lae...,.to-la .t..,.ta 
leltll _. co alntala ..an.au fls1a nu Ia tile Alledaa llww Hlw 
t1le .... 

2-01. RIIIGA G8IGiiii8 

Some portions of this chapter are not available in this 
version of the Folsom water control manual. For additional 
information, contact the U.S. Army Corps of Engineers, 
Sacramento District, Office of Counsel at 916-557-5290. 
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2-06. IIIL1C nctLUDB 

fte Clllfonla Depaz:ta1lt of ... ad Jecnatloa baa a 
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environmental amenities, and historic values of locality. Recreation 
activities include boating, water skiing, swimming, fishing, hiking, 
camping, picnicking, horseback riding and nature study. The public use 
areas in the State Recreation area are described in Table 1. Recreation 
facilities are shown on Plate 8. 

The American River Parkway has been designed by Sacramento 
County to preserve its natural beauty and open space. The parkway 
includes a 12-square mile area of recreational and open space greenbelt 
along 30 miles of the American River within the floodplain from Folsom 
Dam to the Sacramento River. The easterly 7 miles of the parkway within 
Sacramento County are included in the Folsom Lake State Park. The lower 
American River portion for which Sacramento County has primary 
responsibility includes approximately 5,400 acres. This park complex 
provides diverse recreational opportunities and open space for the urban 
community. 

Since the parkway is within cycling distance of many, and within 
easy driving distance of all residents in Sacramento County, it has 
become an increasingly important focal point for recreational activities. 
Facilities for boating, fishing, swimming, hiking, cycling, horseback 
riding, nature study, picnicking, camping, golf, archery and many other 
recreational pastimes are provided for an increasing number of people. 
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TABLE 1. jOM LAKE STATE RECREATION AREA 

PICNIC lIaHJtI aOAT '000 INTIIIJIII. UTlUTY .IIVICI IYI'R .. I DPILOND DIVILOND 
LOCATION CAIINITII TMLU UACH TIWU IlAllINA IIAIIIP CONellllON JIIIOGIIAII IANtTAnON WA'RII IIOADI 'AIIl(INQ ILICTilICITY 

I'OLIOII LAlCI ....... T ..... 
-Y -li 

BelI'.PoInl 30 40 V. V .. No V .. V .. P T V .. V .. V. V .. 

arown· .... vIne IIO..!.! No V .. eoo V .. V .. P V. V .. V. V .. 
.. Ipa 

Dyke' 110 No No V. No T No V. V. V ... 

OranlteBay 530 V.(2) V. V. V .. P T V .. V. V .. V .. 

JlCk'. 8II8cIc 0 No V .. No No T T No No No No 
(s.I., .... ) 

New Vorlc 
Cr. Ccwe On Il0l1 0 No V .. No No 'Ioellng No No No No 

Obearvetlon 0 No No No No T No V .. V .. No ... CMrtook ... 
I 
~ Penln.ulo 100 0 No v .. U V .. No V .. P V. V .. No V .. 

... 1IInne1le 0 No V .. V. No T No No V .. No 

LAICI NATOMA 

RaInbow BrIdge 0 No No No No No No No No No No 

MlealaaIppI Bar 0 No V. No No No No No No No No 

Negro Bar 20 30 No V .. V. No V. P T V .. V .. V. V .. 

Nlmbua CMrtook 0 No V .. No No T No V .. V. No 

NI/llbuaf'-' 0 No No V. No T No V. V .. No' 

WlllowCrwk 0 No No No No T No No No No 

f'oMrHo .... - ..!!... No No No No V .. T V .. No V. V .. 
1110 710 
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III - HISTORY OF PRO JEeT 

3-01. AU'l'BOItIZATION 

The Folsom Dam and Lake Project on the American River was 
originally authorized by the Flood Control Act of 1944, approved December 
22, 1944, the pertinent portion of which follows: 

" The Folsom Reservoir on the American River, 
California, is hereby authorized substantially in 
accordance with the plans contained in House Document 
Numbered 649, Seventy-eighth Congress, Second Session, 
with such modification thereof as in the discretion 
of t·he Secretary of War and the Chief of Engineers 
may be advisable ••• " 

The plan set forth in House Document Numbered 649 included 
construction of a dam at the Folsom site to create a reservoir with a 
gross storage capacity of 355,000 acre-feet, and the installation of 
outlet facilities for future power generation. 

These features were reauthorized by the American River Basin 
Development Act of 14 October 1949 which again provided for construction 
by the Corps of Engineers but at a larger size than that considered in 
the Act of 1944. The 1949 Act also provided for construction of a 
powerplant at the dam by the Bureau of Reclamation and stipulated that, 
upon completion, the project would be operated by the Bureau of 
Reclamation. The Act reads in part as follows: 

"Sec. 2. The American River Development shall consist 
of: Folsom Dam and Reservoir having a storage 
capacity of approximately one million acre-feet, to be 
constructed by the Corps of Engineers ••• and the 
following features for the development and use of 
water, to be constructed, operated, and maintained by 
the Secretary of Interior through the Commissioner of 
Reclamation: A hydroelectric powerplant with a 
generating capacity of approximately one hundred and 
twenty thousand kilowatts, and necessary hydroelectric 
afterbay powerplants and necessary electric 
transmission lines " 

"Folsom Dam and Reservoir upon completion of 
construction by the Corps of Engineers, to the extent 
where water from said reservoir is ready to be turned 
either into the powerplant or conduits, shall be 
transferred to the Bureau of Reclamation for operation 
and maintenance under the supervision of the Secretary 
of Interior ••• After the transfer as provided herein, 
the dam shall be operated for flood control in 
accordance with criteria established by the Secretary 
of the Army as provided for in Section 7 of the Flood 
Control Act of 1944 ••• " 
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3-02. PLANNING. AND DESIGN 

Planning and design of Folsom Dam was accomplished by the U.S. 
Army Corps of Engineers, Sacramento District, and reviewed by authorities 
at higher levels including the office of the Chief of Engineers in 
Washington, D.C. 

3-03. CONSTRuCtION 

Under contracts supervised by the U.S. Army Corps of Engineers, 
road construction and excavation for Folsom Dam were initiated in 
November 1948. Construction of auxiliary earth dikes was initiated in 
Hay 1950 and completed in April 1951. Construction of Kormon Island 
auxiliary dam was initiated in 1951 and completed in July 1952. Canal 
relocations, initiated in 1951, were completed in November 1953. The 
project was completed and transferred to the Bureau of Reclamation for 
operation and maintenance on May 15, 1956. 

Contractors, supervised by the Bureau of Reclamation, initiated 
construction of Folsom Powerp1ant on April 28, 1952. Although this work 
was not completed until March 14, 1956, the first generator began 
production of electric power on Hay 20, 1955. The plant entered full 
capacity power production with all generators functioning on December 6, 
1955. Rewinding of its three generators in 1974 increased the generating 
capacity from 162,000 kilowatts to the current rating of 198,720 
kilowatts. Power produced is absorbed into the Central Valley Project 
system through the Folsom-Elverta 230-kv transmission line. 

3-04. ULATED PROJECtS 

Projects associated with Folsom Dam and Lake include levees 
along the Lower American River, Natomas East Main Drainage Canal, Arcade 
Creek, Dry Creek, Sacramento River and the Yolo Bypass (See Sections 4-09 
and 4-11). In addition, many reservoirs exist upstream from Folsom all 
of which are used for water supply and/or hydroelectric power generation 
(See Section 4-10). 

Folsom Dam and Lake, being part of the Central Valley Project 
(CVP) , is operated as one component in a system of water control 
projects. The main objective of the CVP is to store the surplus flood 
water of the Sacramento River Basin and provide for its use as irrigation 
water in the San Joaquin Valley. The CVP also provides river regulation 
for salinity control, fresh water for municipal and industrial purposes, 
generation and distribution of power, flood control, and navigation. 
Project features include Shasta Dam and Powerplant, Keswick Dam and 
Powerplant, Friant Dam, Delta Cross Channel, Contra Costa Canal, Del ta-
Mendo ta Canal, Tracy Pumping Plan t, Frian t-Kern Canal, Madera Canal, 
Folsom Dam and Powerp1ant, Nimbus Dam and Powerplant, and Sly Park Dam 
and Camp Creek Diversion Dam. Other project features include the San 
Luis Dam and Pump/Generating Plant, the San Luis Canal, O'Neill Forebay 
and Pump/Generating Plant, New Melones Dam and Powerplant, the San Felipe 
Division of the CVP, and Sugarpine Dam. Additional construction includes 
the Sacramento Valley ~anals and several features in the Trinity River 
division. Other units are under investigation to meet the valley's needs 
as they develop. 
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3-05. MODIFICATION TO REGULATION 

The original flood control diagram (effective date 24 May 1956) 
was modified effective 8 July 1977. The rainflood parameters of the 1956 
diagram define the flood control space reservation on any given day from 
the weighted accumulation of the preceding 60-days basin mean 
precipitation. The 1977 flood control diagram, however, bases the flood 
control space reservation on the weighted accumulation of seasonal basin 
mean precipitation. Since then the diagram has again been modified in 
1986 due to the February flood of that year (largest of record), which 
emphasized a need to maintain the maximum flood control space later into 
the season. 

3-06. PRINCIPAL REGULATION PROBLEMS 

a. The limited spillway capacity at Folsom Dam is a principal 
regulation problem because the channel capacity of 115,000 cfs cannot be 
released through the 5 main spillway gates in combination with powerplant 
releases until elevation 445.6 (790,000 acre-feet). At this elevation 
approximately 180,000 acre-feet of flood control space would be utilized. 

b. Usage of the marina at Browns Ravine is severely impacted 
when the lake stage is at or below 427.0 feet, the bottom of the flood 
control pool. 

c. The limitations of the downstream levees were evident during 
the February 1986 Flood when considerable erosion and a number of boils 
developed due to several days of flows which equalled or exceeded the 
levee design capacity of 115,000 cfs. In addition, at the time of Folsom 
Dam construction,. Folsom Dam was believed to provide greater than a one 
hundred year level of protection. However, primarily because of 
additional years of records, flows at or above the levee design capacity 
are now estimated to occur much more frequently thereby endangering the 
developed and populated areas downstream. 

d. There are in excess of 800,000 acre-feet of storage capacity 
in reservoirs upstream of Folsom Lake in the American River Basin (See 
Section 4-10). None of the storage is dedicated to flood control and 
very little of it is under the control of either the Bureau of 
Reclamation or the Corps of Engineers. While this storage has at times 
proved beneficial in attenuating inflow to Folsom Lake, it is not 
operated as a system, nor is it operated specifically for the purpose of 
controlling floods on the Lower American River. Realtime operations data 
for these reservoirs may be difficult to obtain or may not exist at all. 
This adds to the difficulty of predicting inflow to Folsom Lake during 
rain floods. 

111-3 



IV - WATERSHED CHARACTERISTICS 

4-01. GIHEBAL CIWlACTEllISTICS 

Folsom Dam and Lake is located on the American River at the 
foothill line about 20 miles northeast of Sacramento. The watershed area 
comprises 1,875 square miles of mostly rugged mountains along the 
westward face of the Sierra Nevada. The area has a well developed 
drainage system comprising three principal streams, North Fork, Middle 
Fork, and South Fork which flow generally westward. There is 
considerable variation in vegetative cover over the watershed, ranging 
from a light to medium density at low elevations, heavy over most of the 
intermediate area and decreasing to moderate and light over the high 
areas, and practically non-existent in severely glaciated areas around 
the high peaks. The watershed area is suitable for grazing, lumbering, 
mining, and to a limited extent fruit orchards. The area above 3,000 
feet MSL is sparsely populated with most of the population residing along 
two all-year transcontinental highways, U.S. 50 and Interstate 80 •. 
Placerville is the largest town in the drainage area. 

4-02. TOPOGRAPHY 

The American River drainage basin above Folsom Dam is very 
rugged with precipitous rocky slopes, V-shaped canyons and very little 
flat valley or plateau area. Elevations range from 10,400 feet MSL at 
the headwaters to about 200 feet MSt at the dam with an average basin 
slope of approximately 80 feet per mile. The upper third of the basin 
has been intensely glaCiated and is alpine in character with bare peaks 
and ridges, considerable areas of granite pavement, and only scattered 
areas of timber. The middle third is intensely dissected by profound 
canyons which have reduced the interstream areas to narrow ribbons of 
relatively flat land. The lower third consists of low rolling mountains 
and foothills. The area is drained by the three large branches which 
rise near the crest of the range and flow directly down the slope of the 
range in a fan-shaped pattern to unite into one main channel within the 
reservoir area. A topographic map of the American River Basin is 
presented on Plate 9. Stream profiles of the American River are shown on 
Plate 10. An area-elevation curve of the basin is shown on Plate 11. 

4-03. GEOLOGY AND SOILS 

The geologic features of the drainage area above Folsom Dam is 
characteristic of the Sierra Nevada-foothill region. The formations 
consist of a wide variety of metamorphic rocks into which granitic rocks 
of various types have intruded. Massive granitic outcroppings are 
visible in the upper third of the basin. In the middle third, soil cover 
is shallow but canyon walls and ridges are covered by a heavy coniferous 
forest. The lower third consists of low rolling foothills with a 
moderate depth of soil. 

Folsom Dam is situated at the break in slope between the Great 
Valley and Sierra Foothills. The area is characterized by weathered 
granites, mine tailings and stream clastics. Soil cover in the area 
ranges from moderate to heavy. 
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4-04. SEDIMENT. 

Sedimentation rates in the American River Basin and adjacent 
basins are relatively low due to limited development, the general 
shallowness of soils and a low rate of upstream erosion. Estimates of the 
annual sediment yield ranges from 0.10-0.30 acre-feet per square mile. 
However, the sediment load of Folsom Lake has also been impacted by the 
failure of the partially completed Hell Hole Dam in 1964, and the failure 
of the Auburn Coffer Dam in 1986. 

4-05. CLDfATE 

a. General. The climate of the American River Basin is closely 
associated with the topography of the area and there is a marked 
difference in temperature and precipitation within short distances. 
Climate is characterized by cool, wet winters and hot, dry summers. The 
major portion of the seasonal rainfall occurs in 2 or 3 of the winter 
months. The seasons are so distinctly different that the period from May 
to October may be termed the dry season and November to April the wet 
season. 

b. Temperature. Temperatures in the valley are high in the 
summer and moderate in the winter. Temperatures in the mountains 
decrease generally with elevation; the summers are moderate at higher 
elevations while the winters are severe. Observed temperature extremes 
are 119 and 15 degrees at Folsom, 114 and 8 degrees at Placerville, 110 
and 8 degrees at Colfax, 93 and 5 degrees at Blue Canyon, 88 and -28 
degrees at Soda Springs, and 91 and -26 degrees at Twin Lakes. Except 
for extremely high elevations, these temperatures are representative for 
the whole watershed area. The monthly distribution of mean temperatures 
at representative stations is in Table 2. 

c. Precipitation. Precipitation varies throughout the drainage 
area, ranging from 18 to 20 inches on the valley floor to about 70 inches 
in the higher mountains, and averages about 53 inches over the watershed 
above Folsom Dam. Precipitation usually falls as rain up to the 5,000 
foot elevation and as snow at higher elevations, but some storms produce 
rain up to the highest elevations of the basin and snowfall occurs as low 
as the valley floor at rare intervals. About 90 percent of the runoff 
producing preCipitation occurs during the winter months of November 
through Apri~. The areal distribution of normal annual precipitation is 
shown on Plate 12. The normal monthly distribution at selected stations 
is given in Table 3. 

d. Snowfall. Winter snowfall above 5,000 feet elevation 
normally accumulates until the first of April when increasing 
temperatures mark the beginning of the snowmelt season. Snow falling at 
lower elevations usually melts within a relatively short time. Basin 
snowpack data for a wet year (1983), normal year (1985) and dry year 
(1977), and the average water equivalent for 1 April at representative 
snow courses are given in Table 4. Location of snow courses are shown on 
Plate 12. 
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TABLE 2 

MEAN MONTHLY TEKPElATUUS 
(in degrees F) 

Sacraento Colfax Blue Canyon Twin Lakes 
Month (El. 25"') (El. 2418"') (El. 5280"') (El. 7829"') 

January 47.1 44.5 37.1 26.7 
February 52.2 47.2 38.1 27.7 
March 55.3 48.9 38.2 28.3 
April 60.1 54.0 43.3 33.0 
May 66.3 61.5 51.5 40.8 
June 72.2 70.1 60.1 49.2 
July 76.6 77 .6 68.3 56.6 
August 75.6 75.7 66.9 55.5 
September 72.9 71.3 62.8 51.8 
October 65.3 62.0 54.2 43.6 
November 54.7 51.1 44.3 34.6 
December 47.5 45.4 39.5 29.2 

Average 
Annual 62.1 59.1 50.3 39.8 

Source: NOAA, 1951-1980. 

TABLE 3 

MEAN MONTHLY PRECIPITATION 

Sacraento Colfax Blue Canyon Twin Lakes 
(El. 25"') (El. 2418"') (El. 5280"') (El. 7829"') 

Month Inches % Inches % Inches % Inches I 

July 0.05 0.3 0.18 0.4 0.30 0.4 0.81 1.6 
August 0.09 0.5 0.24 0.6 0.55 0.8 0.89 1.8 
September 0.30 1.7 0.63 1.5 0.97 1.4 1.02 2.0 
October 0.90 5.0 2.75 6.5 3.93 5.8 2.44 4.9 
November 2.31 12.9 6.00 14.3 8.41 12.4 5.84 11.7 
December 3.00 16.8 2.45 5.8 11.70 17.2 8.42 16.9 
January 4.18 23.4 10.29 24.4 14.11 20.8 9.35 18.8 
February 2.94 16.5 7.10 16.9 9.93 14.6 6.93 13.9 
March 2.18 12.2 6.37 15.1 8.96 13.2 6.20 12.5 
April 1.44 8.1 3.98 9.5 5.45 8.0 4.38 8.8 
May 0.35 2.0 1.62 3.9 2.70 4.0 2.40 4.8 
June 0.13 0.6 0.51 1.1 0.86 1.4 1.10 2.3 

TOTALS 

Nov-Apr 16.05 89.8 36.19 85.9 58.56 86.3 41.12 82.6 

Annual 17.87 100.0 42.12 100.0 67.87 100.0 49.78 100.0 

Source: NOAA, 1951-1980. 
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TABLE 4 

1 APlIL SNOV SURVEY DATA 
AKER.lCAN RIVER. BASIN t CALIFORNIA 

Snow Depth Vater Equivalent Average* 
Snow Course (inches) (inches) % of Average (in. ) 

1983 1985 1977 1983 1985 1977 1983 1985 1977 lAP1IL 

Carson Pass 183.4 103.7 30.6 74.2 37.3 11.0 193 97 29 38.4 
(Elev. 8400') 

Echo Summit 153.0 98.0 34.4 64.0 31.6 11.7 171 85 31 37.4 
(Elev. 7450') 

Tamarack Flat 151.4 68.5 30.4 62.6 27.8 12.5 216 96 43 29.0 
(Elev. 6550') 

Onion Creek 119.0 43.5 8.2 41.0 18.1 2.4 183 81 11 22.4 
(Elev. 6100') 

Strawberry 73.0 20.9 1.2 32.3 7.6 0.4 371 87 5 8.7 
(Elev. 5700') 

Carpenter Flat 86.0 38.2 6.1 33.5 17 .0 2.0 177 90 11 18.9 
(Elev. 5300') 

* Average 1 April water equivalent is for each snow courses period of 
record up to and including 1986. 

e. Evaporation. The average historical monthly gross 
evaporation at Folsom Lake is listed in Table 5. All data were obtained 
from a class "A" pan. 

TABLE 5 

HISTOllCAL MONTHLY EVAPOlATION 

Month Mean 
Evaporation Inches 

StaDclard Deviation 

January 0.90 .34 
February 1.61 .49 
Karch 3.50 .87 
April 5.43 1.43 
Kay 8.07 1.22 
June 10.08 1.23 
July 11.50 .82 
August 10.20 .83 
September 7.64 .56 
October 5.00 .77 
November 2.05 .60 
December 0.94 .42 

TOTAL 66.92 

Source: DWR Bulletin No. 73-79, November 1979. 

IV-4 



f. ~~nd. Peak wind velocities in California are generally 
associated with winter-type storm fronts, whereas the strongest sustained 
winds occur in the summer with maximum sunshine. The prevailing wind 
direction in the lower American River Basin is from the south and 
southeast during the months of April through September, and from the 
north during the months of October through March. A continuous recording 
ground level anemometer is located at Folsom Dam. Total wind movement is 
measured and daily movements are recorded. Table 6 is a compilation of 
the mean and peak monthly wind velocities for Mather Air Force Base and 
the Sacramento Executive Airport. 

TABLE 6 

MEAN AID PEAle KONTHLY WIIm VELOCITIES 
(in mots) 

Mather Air Foree Base Saeraaento Executive Ai~ort 
Month Mean Peak Mean Peak 

January 6 61 7 60 
February 6 62 7 51 
March 7 62 8 66 
April 6 53 8 45 
May 7 43 8 35 
June 7 45 9 47 
July 7 33 8 36 
August 7 32 8 38 
September 6 50 7 42 
October 5 63 6 68 
November 5 56 6 70 
December 5 64 6 70 

Source: OW Bulletin No. 185, January 1978. 

4-06. STOIKS AID FLOODS 

The American River Basin lies on the seaward face of the Sierra 
Nevada which rise directly across the path of storms moving inland from 
the Mid-Pacific Ocean. The low barrier of the Coast Range which 
intervenes between the ocean and the Sierra Nevada is pierced by the 
large San Francisco Bay Gap westward from the American River Basin so 
that considerable volumes of moist maritime air reach the basin at low 
levels. 

The most important storms affecting this area are cyclonic wave 
disturbances along the polar front that usually originate in the vicinity 
of the Aluetian Islands. The normal trajectory of the waves along this 
front is to the south and east from the Pacific Ocean to the west coast." 
In the summertime, this frontal zone is located far to the north and the 
accompanying precipitation seldom reaches as far south as california. 
During the summer the air which reaches the region is generally stable 
and the thunderstorm type of rainfall rarely occurs. During the 
wintertime, from October to April, the frontal zone moves southward and 
the cyclonic wave disturbances move over California. 
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The annual precipitation is concentrated almost entirely during 
the winter storm season from November through March. Precipitation 
normally falls as snow above the 5,000 foot level, but during extremely 
warm winter storms rain has fallen over the entire basin melting some of 
the snow and at times stripping most of the snow from the basin. By the 
end of the winter most of the area above 5,000 feet is covered by a 
compact snow pack which often averages more than 10 feet in depth over 
large areas. Occasionally depths reach 30 feet. Because of this deep 
snow pack in the higher areas, storm rainfall therein is largely absorbed 
in the mass of the snow and appreciable storm runoff from such areas is 
prevented. 

Studies of storms and floods of record indicates that critical 
flood producing conditions on the American River Basin will exist only 
during the winter season when there may be a prolonged series of general 
storms covering the entire basin. Usually storm precipitation amounts 
are distributed areally in the same general pattern as normal annual 
precipitation amounts, although there are large departures from this 
rule. On occasion a storm series may last 2 to 5 days. During such 
stormy periods, groundwater levels rise, infiltration capacities decline, 
and the natural and artificial storage within the basin is progressively 
filled. Outside the winter season, storms are less severe, cover only 
one portion of the basin at a time, and are so widely separated in time 
that basin storages have an opportunity to drain away with resulting 
lower runoff factors. Thunderstorms lasting up to three hours can occur 
over small areas at higher elevations from late spring through early 
fall. The resulting runoff is characterized by high peaks of short 
duration with low volumes. For small tributaries, peak flows from 
thunderstorms can approach those which occur during major winter rain 
floods, but flows on the mainstem are barely affected. 

Floods in the American River Basin are typical of those 
occurring on the other Sierra Nevada streams. Floods are rather frequent 
and of two general types, winter rain floods and spring snowmelt floods. 
However, only rain floods, resulting from intense rainfall over the 
foothills and mountains during the winter season, cause serious flooding 
because the highest rate of snowmelt runoff is well below that 
corresponding to the damaging stage of the river. Rain floods have a 
high peak discharge, are flashy, and of only a few days in duration; but 
when antecedent rainfall has resulted in saturated ground conditions or 
when the ground is frozen, the volume of runoff is much greater and 
flooding more severe. These floods may occur in rapid succession with 
succeeding peaks occurring before flows from the preceding floods have 
completely subsided. 

Unimpaired flows and volumes for the American River at Fair Oaks 
for the ten largest rain floods of record are listed in Table 7. A 
discussion of the December 1964 and February 1986 floods follows. 
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TABLE 7 

IlAIR FLOODS - URDfPAIUD FLOWS 

MaxiaUll Mean 7-Day 
Peak now Daily now Voluae 

Date (efs) (efs) (AeFt) 

23 Dec 1964 260,000* 183,000 1,218,000 
18 Feb 1986 255,000* 204,000 1,366,000 

1 Feb 1963 240,000* 153,000 682,000 
23 Dec 1955 219,000* 189,000 986,000 
21 Nov 1950 180,000 132,000 858,000 
14 Jan 1980 175,000* 125,000 886,000 
25 Mar 1928 163,000 119,000 815,000 
19 Mar 1907 156,000 105,000 915,000 
16 Feb 1982 152,000* 113,000 629,000 
22 Jan 1943 152,000 73,800 460,000 

* Estimated Value. 

On the weekend of December 19-20, 1964, a combination of 
factors; a warm mass of moist Pacific air, a flow of cold air from an 
Alaskan high, a low pressure trough off the coast, and a strong westerly 
flow completed the meteorological picture to provide almost optimum 
conditions for heavy precipitation. The potential of the meteorological 
situation was realized when the North Coast received very heavy rainfall 
accompanied by strong gusty winds. As the storm moved inland, 
precipitation was centered primarily in the basins of the Feather, Yuba 
and American Rivers. The heaviest rains occured on December 22 and 23, 
however, the nine-day totals (December 19-27) were also quite high. 
Rainfall in the American River Basin created high stages on most 
tributaries above Folsom Lake. Hell Hole Dam, a small sloping-core 
rockfill structure being built on the Middle Fork, failed under the 
stress of the flood water. This partially-completed dam retained 
approximately 30,000 acre-feet before failure occurred. This volume of 
water added to the peak inflow to Folsom Lake which reached 280,000 cfs. 
Storage in Folsom Lake increased 322,000 acre-feet to a maximum of 
899,000 acre-feet on December 23 and controlled releases were increased 
to a peak rate of 115,000 cfs and maintained for approximately fifty 
hours. 

The Storms of February 1986 severely affected northern 
California and northwestern Nevada. Heavy precipitation reached record 
levels in many locations. The heaviest precipitation occurred 200 miles 
north to 100 miles south of a line from San Francisco to Sacramento to 
Lake Tahoe. Over much of this area the precipitation ranged between 100 
to 350 percent of normal February Precipitation. In the Aaerican River 
Basin, the heavy rains began on February 12. With continued rains and 
storm runoff, water levels behind the Auburn cofferdam rose rapidly. On 
the afternoon of February 18, the Auburn cofferdam failed. The cofferdam 
was designed to store 120,000 acre-feet of water and fail with a 30-year 
frequency event. The failure was therefore anticipated and storage space 
in Folsom Lake was made available to absorb the water released by the 
cofferdam. With the failure of the cofferdam, Folsom Lake experienced a 

IV-7 



peak inflow of_. 900,000 cfs. The releases from Folsom Dam at this time 
was increased to 125,000 cfs. On February 19, storage in Folsom Lake 
reached a high of 1,028,000 acre-feet with a water surface elevation of 
467.56 feet. This was 1.56 feet into surcharge storage but 7.84 feet 
below the maximum design surcharge elevation of 475.4 feet. Releases 
were increased to a maximum of 130,000 cfs (releases at or above 115,000 
cfs were maintained for approximately 64 hours during the storm). 
Approximately 318,000 acre-feet of flood control storage space was 
utilized at maximum storage in Folsom Lake (1,028,000 acre-feet) from 
February 12 to 19. During this same time interval, an additional 216,000 
acre-feet was stored in the small non-dedicated flood control reservoirs 
located upstream of Folsom Lake. 

Snowmelt floods can be expected any time from April through 
July. They are characterized by low peak flows, long duration of 
floodflow, and large volume of runoff. The snowmelt flood potential 
varies according to the depth and areal extent of the snowpack and 
temperature; the highest rates of snowmelt runoff usually occur during 
years with an unusually deep snowpack. High flows are sustained during 
May and June when rising daily temperature cause the snowpack to melt. 
Unimpaired flows and volumes at Fair Oaks for the ten largest snowmelt 
floods of record are shown in Table 8. 

4-07. 

TABLE 8 

SNOWELT FLOODS - UNlMPAIUD FLOWS 

Vater 
Year 

1938 
1906 
1983 
1967 
1911 
1922 
1958 
1942 
1969 
1952 

Maxilla Mean 
DaUy Flow 

(cfs) 

27,200 
26,600 
26,400 
24,550 
23,800 
23,200 
22,830 
22,800 
21,950 
21,700 

ltUROll CBAUCTEltISTICS 

120-Day 
VolUlle 
(AcPt) 

2,310,000 
2,982,000 
2,921,000 
1,696,000 
2,580,000 
2,220,000 
2,936,000 
1,873,000 
2,359,000 
2,962,000 

Flood-producing runoff occurs during the months of October 
through April and is most extreme during the months of November through 
March. The rain flood season is followed during the months of April 
through July by a period of moderately high runoff from snowmelt. Such 
~unoff generally does not result in flood-producing flows, but is 
ordinarily adequate to fill reservoir space maintained empty during the 
winter months for flood control. Greatest water demands occur during the 
months June through September. Thus in years of normal or above normal 
snowmelt, flood control operation does not interfere with the filling of 
the reservoir for subsequent water deliveries. 
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Unimpaired flows at Fair Oaks and historical monthly inflows to 
Folsom Lake are presented on Plates 13 and 14, respectively. 

4-08. WATER QUALITY 

The chemical, physical and biological properties of surface 
water at any given point are the product of a multitude of factors 
including geography; geology; climatic conditions; discharge; floral and 
faunal communities; ground water supply; and of major significance-the 
effect of man, his activities, and his domestic animals. Generally the 
quality of surface waters above Folsom Lake is good. As the waters of 
the American River descend from the headwaters towards Sacramento, water 
quality is gradually degraded primarily by natural geochemical processes 
and the influence of small, localized areas of human habitation or 
utilization. 

The lower American River is presently a clean stream with water 
of excellent quality and clarity for all beneficial uses. Some algal 
growths do occur in most of the reaches at various times of the year. 

Since 1966, the Bureau of Reclamation has conducted a monthly 
water quality sampling program on the lower American River. Table 9 
summarizes some of the physical, chemical and biological data collected 
at three locations on the river: Rainbow Bridge, below Nimbus Dam and 
the 16th street Bridge. The data indicate that dissolved oxygen (DO) is 
usually close to saturation. The total dissolved solids, chloride and 
hardness concentrations are low. And the maximum concentrations of 
chemical constituents are within the limits recommended in the 
Environmental Protection Agencies Primary Drinking Water Regulations. 

Water quality objectives for the American River from Folsom Dam 
to the Sacramento River have been set by the Water Resources Control 
Board in July 1971. Most of the objectives are summ~rized below: 

a. Water temperature 
adverse temperature changes 
activities of man; 

- Water 
resulting 

shall 
from 

be maintained free from 
waste discharges or other 

b. Turbidity - Not to exceed 10 JTU, except as a result of 
floodwater inflows; 

c. Dissolved Oxygen - Greater than or equal to 7.0 mg/l from 
Nimbus Dam to the Watt Avenue Bridge and greater than or equal to 5.0 
mg/l from Watt Avenue to the Sacramento River; 

d. pH - Minimum value of 6.5 and maximum value of 8.5; 

e. Total dissolved solids - Less than or equal to 125 mg/l; 

f. Total nitrogen - Less than 1.0 mg/l; 

g. Bacteria - Most probable number (MPN) densities of fecal and 
standard coliform per 100 ml shall not exceed historical values; 
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TABLEt. WATER QUALITY SUMMARY, LOWER AMERICAN RIVER 

(BeNd on de .. collected USBR from Jenuery 1888 to October 1172, 

TOIIII Tol8I Tol8I 
W..., DIIIOIYed dIuoIMcI h~ Hllro" Ammon .. pIIoopIIoIe 
Itmp. Tullllcllly 0.,.... Conductivity IOIlda .CACO .N .N .PO IllIco 

Locotlon ...... 110 C'F) (oITU) (MOIL) pH (MIcro MHO.) (MGlL) (MGlL) (MGlL) (MOIL) (MGlL) (MOIL) 

Fol.om Mnn 67.6 3.6 10.8 7.1 53.5 44.5 21.7 .18 .12 .13 10.8 
Bridge MOM. 66.2 20 13.0 7.11 80 111 211 1.70 .112 .611 12 

Min. 46.4 7.6 11.5 33 33 13 .00 .00 .02 8 
No. 61 48 51 51 43 16 16 33 46 13 14 

< 
I .. 

0 
Below Meen 611.2 3.8 10.11 7.2 55.6 46.2 22.0 .17 .011 .11 10.4 
Nlmbua MOM. 611.8 20 13.8 7.8 116 117 31 1.00 .36 .37 12 
Oem Min. 411.4 1 11.6 6.6 34 34 13 .00 .00 .03 8 

No. 61 60 61 51 44 15 16 33 46 13 14 

16th Meon 58.6 5.11 10.3 7.1 61.8 48.8 23.11 .17 .111 .43 11.0 
Street MOM. 71.11 25 13.0 7.7 102 73 35 1.00 1.10 .71 13 
Bridge Min. 44.11 1 11.3 11.7 36 27 16 .00 .00 .24 10 

No. 60 47 60 60 44 15 111 32 45 13 14 

Note: "No." In Statistic column Is number of samples. 



h •.. Pesticides Summation of individual concentrations shall 
not exceed 0.1 micrograms per liter. 

In general, 
within these limits. 
flood periods. 

the present water quality of the American River is 
The turbidity objective is exceeded only during 

4-09. CIWftm, AIm n,ooDVAY CIWlACTlRISTICS 

The levee system along the lower American River for the 
protection of the Sacramento urban area is shown on Plate 15. Most of 
the American River Project Levees are designed to pass 115,000 cfs with 
at least 5 feet of freeboard. However, some facilities at ADcil Hoffman 
Park were not designed for flood releases above 115,000 cfs and have 
sustained substantial damages when flows are above that level. In the 
lower reaches of the system (Sacramento River upstream about 4.75 miles 
on the right bank), the levees are considered to be able to safely pass 
180,000 cfs through the channel •. As this portion of the levee system was 
designed and built as units of the Sacramento River Flood Control Project 
prior to construction of Folsom Dam, freeboard allowances were set at 3 
feet for 180,000 cfs as an unregulated flow. These flows would have been 
of short duration and unconfined on the right bank upstream of North 
Sacramento. 

Damages can occur at flows less than channel capacity (115,000 
cfs). At 20,000 cfs, the Campus Commons Golf Course and Discovery Park 
dIe inundated; at 45,000 cfs, the Sacramento County bike bridge crossing 
the American River is inundated and damaged; at 65,000 cfs, bike trails 
in the American River Parkway are damaged; and at 115,000 cfs, damage 
has occurred at the Nimbus Fish Hatchery while bank erosion occurs in 
many places along the channel. 

The American River levees are used to confine flows to a 
dedicated portion of the river's natural floodway. Therefore, they 
result in higher water levels and increased velocities of flows through 
the levee reaches. Higher water surface levels greatly increase the 
chance of quick and unexpected failure with potential catastrophic 
results to protected areas. Increased velocities of flow results in 
constant attack on the integrity of the levees through erosion and 
weakening of the levee by increased seepage. 

The American River levees are considered safe, with proper 
maintenance and patrol, for sustained flows up to the design release of 
115,000 cfs and for short duration flows over 115,000 cfs (130,000 cfs 
was released in 1986). Maintenance of the Sacramento River Flood Control 
Project, American River Unit, is performed by the American River Flood 
Control District. The American River Project Levees are maintained by 
the State of California, Department of Vater Resources. 

Water surface profiles on the Lower American River for selected 
flows are presented on Plate 16. Flood wave travel times for the reach 
of the American River from Nimbus Dam to the mouth are as follows: 
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4-10. 

Nimbus Dam to mouth 
Nimbus Dam to Howe Avenue 
Nimbus Dam to Watt Avenue 
Nimbus Dam to Town of Fair Oaks 

UPSTUAH STRUCTURES 

8 hours 
6 hours 
5 hours 
2 hours 

Numerous reservoirs have been built in the upper American River 
Basin above Folsom Dam by the Pacific Gas and Electric Company (PG&E), 
the Sacramento Municipal Utility District (SMUD), the Georgetown Divide 
Public Utility District (GPUD), the Placer County Water Agency (PewA), 
the Corps of Engineers (COE) and others. These agencies own and operate 
dams, reservoirs, canals and powerplants. Principal water uses are 
irrigation, . municipal and industrial supplies, power generation, 
recreation and fish and wildlife. (See Table 10) 

Hue 

Lake Clementine 
L.L. Anderson 

(French Meadows) 
Rubicon Springs 
Hell Hole 
Loon Lake 
Gerle Diversion 
Lake Edson 

(Stumpy Meadows) 
Ralston Afterbay 
Oxbow 
Ice House 
Union Valley 
Junction Diversion 
Camino Diversion 
Caples Lake 
Silver Lake 
Slab Creek 
Chili Bar 
Sugarpine 

TABLE 10 

EXISTING RESERVOIRS 
(Above Folso. Dam) 

Streaa Owner 

NF American COE 

MF American PewA 
Rubicon River SHUD 
Rubicon River PewA 

Gerle Creek SHUD 
Gerle Creek SKUD 

Pilot Creek GPUD 
MF American PewA 
MF American PewA 

SF Silver Creek SHUD 
Silver Creek SMUD 
Silver Creek SMUD 
Silver Creek . SHUD 

Silver F of SF Am PG&E 
Silver F of SF Am PG&E 

SF American SHUD 
SF American PG&E 

Shirtail Creek USBR 

Storage Drainage 
Capacity* Area 

(ACPT) (Sg. Hi) 

10,600 342.0 

136,400 47.0 
1,500 31.4 

207,600 114.0 
76,500 8.0 

1,380 24.0 

20,000 15.0 
850 112.0 

2,800 
46,000 27.2 

271,000 83.7 
3,250 

290 171.0 
20,400 13.5 
8,600 15.2 

16,600 497.0 
3,140 597.0 
6,890 9.5 

* Where applicable, capacity represents storage with spillway gates up. 

4-11. DOVNSTUAII STlDC'l.'UUS 

Lake Natoma, behind Nimbus Dam, is an afterbay for the Folsom 
Powerplant. Nimbus Dam and Powerplant are operated to reregulate Folsom 
Dam releases to the lower American River. This dam also serves as a 
diversion structure for the Folsom South Canal. 
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The Folsom South Canal is presently under construction with the 
first two reaches completed and operational. The canal, which extends 
southward, paralleling and to the east of State Highway 99 through San 
Joaquin County, will terminate about 20 miles southeast of the City of 
Stockton. This concrete-lined canal has a capacity of 3,500 cfs for the 
first two reaches, a total of 27 miles. A reduced capacity that varies 
from 2,000 cfs to 125 cfs is now planned for the remaining three reaches, 
a total of 35 miles. The first 2 reaches were completed in 1973 to a 
point just south of State Highway 104. The remaining construction has 
been suspended pending reauthorization. When completed, the canal will 
serve industrial, municipal and irrigation users in Sacramento and San 
Joaquin Counties. The canal currently provides cooling water for 
Sacramento Municipal Utility District's Rancho Seco Nuclear Powerplant. 

A system of levees associated with the American River Basin 
consist of levee improvements along the Lower American River (See Section 
4-09), the Natomas East Main Drainage (NEMD) Canal and upstream along 
both banks of Arcade Creek and the south bank of Dry Creek, the 
Sacramento River and the Yolo Bypass. Levees along the east and west 
banks of the Sacramento River between the Sacramento Weir and the 
American River are designed to have 3 feet of freeboard at a flow of 
107,000 cfs. Downstream of Sacramento to about Courtland, the design 
freeboard of the system is also 3 feet but at a flow of 110,000 cfs. 

The Yolo Bypass is a complex series of levee and channel 
improvements from the terminus of the Sutter Bypass to near Rio Vista on 
the Sacramento River. The Yolo Bypass receives flow from west side 
tributaries, the Sacramento River, and sometimes from the American River. 
When the combined flow of the Sacramento and Feather Rivers and Sutter 
Bypass exceeds about 70,000 cfs, most of the excess spills over the 
Fremont Weir into the Yolo Bypass. Additionally, when flows in the 
Sacramento River at the "I" Street Bridge reach 94,000 cfs, gates at the 
Sacramento Weir are opened, allowing excess flow into the Yolo Bypass. 
During extremely high flow conditions, flows from American River will 
enter the Yolo Bypass via Sacramento Weir. The design capacity of the 
Yolo Bypass at a freeboard of 6 feet from Fremont Weir to Sacrameto Weir 
is 343,000 cfs, from Sacramento Weir to Putah Creek 480,000 cfs, and from 
Putah Creek to Sacramento River 500,000 cfs. 

4-12. ICONOMIC DATA 

The upper reaches of the American River Basin are rather 
sparsely populated and . developed, with Placerville (population 
approximately 7,000) being the largest town above Folsom Dam. However, 
the floodplain of the lower American River, which includes the City of 
Sacramento, is highly developed in residential, commercial, industrial 
and public properties. Agricultural development is relatively minor. 

The American River Basin includes much of EI Dorado and Placer 
Counties and the northern portion of Sacramento County. The population 
growth rate in each of these counties is projected to exceed the growth 
rate of the State of California through the year 2020. Table 11 shows 
the current and projected population for these areas. 
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Estimates of flood damages in the 200-year flood ?lain which 
would result fiom inundation of properties, the costs incurred for 
fighting the floods, and the disruption caused by floods are shown in 
Table 12 for the four major flood plains in the lower American River 
Basin. The damageable property was estimated at about $13.8 billion 
(structures and contents). Property values and flood damages for most 
public property in each of the flood plains were based on other Corps 
studies with similar flood plain development and were estimated at about 
$1.1 billion. 

Estimated damages caused and damages prevented during the 1955 
flood, the 1964 flood and the 1986 flood are presented in Table 13. 
Damages prevented are due to the combined effects of the American River 
levee system and Folsom Dam operation. 

TABLE 11 

PROJECTED POPULATION 1986-2020 

Location 1986 1/ 1990 2000 2010 2020 

City of 
Sacramento 322,500 337,769 Y 393,515 !/ 458,493 2/ 3/ 

Sacramento 
County 905,500 993,000 4/ 1,184,000 !!.,/ 1,351,200 4/ 1,511,700 4/ 

El Dorado 
County 106,100 123,100 !!./ 158,500 !!.,/ 193,900 4/ 229,000 4/ 

Placer 
County 140,300 159,400 4/ 203,700 !!./ 245,800 !!.! 288,000 !!./ 

1/ 1-1-86 Department of Finance, State of California, May 1986. 
2/ Sacramento Area 'Council of Governments, Sacramento City 1990-2020 

Projections. 
3/ Data not available. 
4/ 1990-2020 Projections by Dept. of Finance, State of California 

December 1986. 
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TABLE 12 

DAHAGEABLE PROPERTY VALUES m THE 
20o-YIAJl FLOOD PLAm 

Flood Plain Areas 

Natomas 
North Sacramento 
South Sacramento 
Downtown Sacramento 

TOTAL 

Property Values ($ Killious) 
Private Public * Total 

790 
2,790 
7,010 
3,260 

13,850 

330 
20 

280 
490 

1,120 

1,120 
2,810 
7,290 
3,750 

14,970 

* Excludes roads, bridges and utilities. 

Flood 

December 1955 
December 1964 
February 1986 

TABLE 13 

SUKKAlY OF FLOOD DAMAGES 
AKlRICAN llIVER BASIN 

Daages * Daaages Prevented * 
$ 808,000 
$4,445,000 
$1,500,000 

$ 20,000,000 
$ 45,000,000 
$4,700,000,000 

* Costs based on price levels at time of flood. 
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v - DATA COLLECTION AND CO\I1N1UNICAllON NETWORKS 

5-01. BYDROK!T!OROLOGIC STATIONS 

Hydrologic and meteorologic data are recorded and published for 
many sites throughout the American River Basin and adjacent basins as 
shown on Plates 9 and 12. 

Those facilities located at the Folsom Project include: 

a. Radio-reporting event or satellite stations which relay 
precipitation, temperature, and snow water content information to the 
Bureau of Reclamation through their American River Hydromet System. 

b. A recording reservoir stage gage. 

c. A non-recording precipitation gage. 

d. A weather bureau Class-A evaporation pan with anemometer. 

The American River Hydromet System includes eleven radio-
reporting event stations and three satellite stations. Seven stations 
report snow water content data in addition to precipitation and 
temperature information. 

The National Weather Service River Forecast Center operates a 
radio-reporting event stage gage at the "H" Street Bridge. Data from the 
Sacramento-American River gages are reported automatically to the 
Federal-State Flood Center at Sacramento. Readings for these data are 
reported twice daily or whenever a defined increment is accumulated. The 
information is stored on the National Weather Service computer and is 
usually accessed via computer data terminals. 

Numerous non-reporting stations are available for record and 
planning purposes. 

through 
through 
rating 
Nimbus 

5-02. 

Outflow from Folsom Dam is computed by the summation of flows 
the powerhouse, the river outlets, and over the spillway. Flows 
the river outlets and spillway gates are calculated from the 

of these structures for various openings and heads. Outflow from 
Dam is computed in a manner similar to that for Folsom Dam. 

VATER QUALITY STATIONS 

The Bureau of Reclamation has a program of water quality 
sampling on the lower American River as described in Section 4-08. The 
United States Geological Survey (USGS) currently collects samples for 
chemical analysis on the South Fork American River near Lotus. The USGS 
publishes all water quality data in their annual surface water reports 
for California. Provisional data are obtained from the USGS, as needed, 
by phone. 
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5-03. SEDIMENT STATIONS 

Sedimentation ranges are shown on Plate 17. However, the 
movement of sediment in the Folsom Lake system is not presently monitored 
by means of actual sediment sampling in the river or by periodic 
surveying of sedimentation and degradation ranges upstream and downstream 
of the project. . 

5-04. UCORDIBG HYDROLOGIC DATA 

The Bureau of Reclamation has direct responsibility for 
operation and maintenance of the American River Hydromet System described 
in Section 5-01. Records of all required observatons are entered in a 
computerized data base located at. the Central Valley Operations 
Coordinating Office in Sacramento. Outflows and storages for the project 
are published by the United States Geological Survey (USGS) from the 
Bureau of Reclamation records. Storages for the numerous reservoirs 
above Folsom Dam (See Section 4-10) and continuous streamflow 
measurements at several locations throughout the American River watershed 
are recorded and published by the USGS. In addition, the National 
Weather Service and the Department of Water Resources record various 
hydrologic and hydrometeorologic data from the American River Basin. 

5-05. COMMtJRICATION NE'NOIK 

Several modes of communications are used between the project 
office and personnel of the Central Val~ey Operations Coordinating Office 
(CVOCO). These modes include voice, digital and data communications, and 
are used by CVOCO system managers located in the regional office and by 
CVOCO system operators (Hydro System Controllers) located within the 
project facilities. CVOCO managers primarily use voice communications 
over commercial telephone facilities or dedicated voice facilities over 
gorvernment owned microwave. Operations orders from system managers are 
by digital communication methods using micro-computers connected in a 
network over commercial dial telephone system facilities (WOHNET). Back-
up emergency voice communication from the regional office to the project 
office is provided by the Operations and Maintenance VHF radio network. 
Communications between the CVOCO system managers and the Corps of 
Engineers Reservoir Control Section, Sacramento District, is by 
commercial telephone or by the micro-computer digital network. 

Project operations are normally conducted by the Hydro System 
Controllers by direct remote control using digital data facilities and 
process control computers. This process control system uses both 
government owned communications facilities and commercially dedicated 
leased data lines. This system also gathers system data for operations 
and provides emergency message handling capabilities between the regional 
office, control center and all controlled plant facilities. System 
operators conduct normal voice communications over commercial telephone 
voice facilities. Back-up voice communications are provided by the 
Operations and Maintenance radio network base station or portable 
equipment. Emergency operations of project facilities is by direct 
operations of project equipment by the Hydro System Controllers. 
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COKKUNICATION WITH PROJECT 

Project operating instructions are transmitted from CVOCO system 
managers located in the Regional Office to the Central Valley Operations 
Control Center at Nimbus Dam. Normal means of communication would be via 
the digital communications network (WOMNET). The project office at 
Folsom Dam receives copies of all instructions. Commercial telephone may 
be used to confirm instructions. Back-up systems are mentioned in 
Section 5-05. 

Notification calls to entities requiring warning of significant 
changes in project releases or other conditions are made by the project 
office during normal working hours when possible. During flood or other 
emergencies, notification calls may be made by CVOCO Hydro System 
Controllers from the Central Valley Operations Control Center which is 
staffed around the clock. 

5-07. PI.OJECf ltEPORTING INSTRUCTIONS 

During flood operations, project personnel are to report any 
unusual or unpredicted events or data that may affect operations at the 
project to the Central Valley Operation Coordinating Office as soon as 
possible. Important phone numbers and key operating personnel are shown 
on page iii in the front of this manual. 

Data required by the Reservoir Control Section, Sacramento 
District, Corps of Engineers, are shown in Section 9-05. 

5-08. WAININGS 

The National Oceanic and Atmospheric Administration (NOAA), 
through its National Weather Service (NWS) , maintains year-round 
surveillance of weather conditions. NOAA storm forecasts for the 
American River Basin are issued by the NWS in Sacramento. These are 
distributed to agencies responsible for flood protection and, by way of 
local news media, to the public. 

Personnel from the NWS Office in Sacramento and the California 
Department of Water Resources are assigned to the Joint Federal-State 
River Forecast Center in Sacramento, which monitors weather·conditions 
and river stages on a year-round basis. When floods are imminent, the 
State Flood Operations Center is activated. It operates on a 24-hour 
basis in conjunction with the River Forecast Center. In addition, the 
center advises all interested parties of flood situations as they 
develop. The Flood Operations Center furnishes flood information and 
flood warnings for the American River to the local news media, law 
enforcement agencies, and other agencies for dissemination to the public. 

Both Sacramento and Placer Counties have plans for emergency 
evacuation of the flood plain areas along the American River and its 
tributaries. The California Department of Water Resources, through the 
Flood Operation Center, coordinates flood fighting activities throughout 
the state and is authorized to receive requests for assistance from local 
public agencies during floods. The Corps of Engineers responds to 
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requests for flood fighting and rescue work from OES when the emergency 
is beyond the capabilities of state and local governmental agencies. 

The Bureau of Reclamation's Emergency Preparedness Plan (EPP) is 
designed to provide information during emergencies to the following 
personnel and offices: 

a. Folsom Control Operators; 

b. Folsom Emergency Officer; 

c. Central Valley Operation Coordinating Office (CVOCO); 

d. Folsom Project Superintendent; 

e. Sacramento County Emergency Operation Office (SCEOO) and 
. their staff to respond to emergency situations and unusual occurrences 
which may develop at Folsom Dam and Folsom Lake; 

f. Placer County Emergency Operations Office. 

g. Manager, Folsom Lake State Recreation Area. 

The Folsom Control Operator has absolute responsibility at the 
project until relieved during an emergency by the Folsom Emergency 
Officer. The Folsom Emergency Officer is to determine the severity of 
the emergency and inform CVOCO what action needs to be taken as directed 
by the EPP and initiate that action. During normal working hours the 
Folsom Operations and Maintenance personnel will be requested to assist 
in any emergency. However, for the rest of the day, the single control 
operator on duty is to request assistance from CVOCO in contacting the 
appropriate personnel or agencies as directed in the EPP. 

Pursuant to the provisions of Section 8589.5, Government Code of 
california, emergency procedures must be established for the evacuation 
and control of areas of potential flooding in the event certain dams 
should suddenly fail. Under the law, the responsible agencies (Bureau of 
Reclamation and Corps of Engineers) prepared maps showing areas that 
would be inundated if Folsom Dam should fail and submitted it to the OES. 
On the basis of the maps, OES in cooperation with the california 
Department of Water Resources designated the evacuation area. Local 
jurisdictions have adopted emergency procedures that include, among other 
things, specific routes to be used for evacuation, traffic control 
measures, and movement of people without personal transportation, shelter 
of evacuees, perimeter and interior security and reoccupation of 
evacuation areas. 
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VI - HYDROLOGIC FORECASTS 

6-01. 

The ultimate aim of the forecasting system for the basin above 
the reservoir is to forecast approximate rates of inflow to the reservoir 
for given periods and to estimate the total volume to be expected in 
order that outflow rates may be controlled, insofar as possible, without 
causing damages downstream. The present flood warning system consists of 
gages on the main stem and major tributaries of the American River. 
Flows in the American River are the result of snowmelt and rainfall, 
which are sampled at important stations in the basin. 

a. lole of Corps. The Corps will monitor weather forecasts and 
keep track of quantitative forecasts. 

b. Role of Other Agencies. In order to assure that the flood 
control operation of Folsom Dam will be as effective and reasonable as 
possible, it is essential that the Bureau of Reclamation, the operating 
agency, keep advised at all times of possible flood hazards, weather 
conditions, inflow to the reservoir, and flow in upstream tributaries. 
Inflow forecasting is coordinated by the Yater Operations Branch of the 
Central Valley Operations Coordinating Office, Bureau of Reclamation. 
The National Yeather Service (NYS) prepares weather and flood forecasts 
and makes the information available to Federal, State and local agencies 
and to the public through the Federal-State River Forecast Center (RFC). 

Snowmelt forecasts are made by several agencies: the National 
Yeather Service, the California Department of Yater Resources and the 
Bureau of Reclamation. 

6-02. FLOOD CONDITION POlICASTS 

a. lequireaents. Folsom Dam is operated for optimum control of 
flood flows through the Sacramento area. To achieve optimum control of 
flood flows, forecasts of runoff are necessary. For spring snowmelt 
floods ,the runoff forecasts are generally adequate. However, the 
accuracy of winter rainfall flood forecasting hinges on the ability to 
forecast the weather over the basin. 

b. Methods. 

(1) Rain Floods. Precipitation amounts are forecast for 
the American River Basin by the National Yeather Service in Sacramento. 
During periods of significant anticipated precipitation the NYS makes 
forecasts for six and twelve hour periods for the twenty-four hour period 
following the forecast. These short-term forecasts are updated at 4:00 
am and at 4:00 pm or more often if necessary. These Quantitative 
Precipitation Forecasts (QPF) in association with precipitation and flow 
data obtained from realtime gages in the basin and adjacent basins are 
used for rain flood forecasting. The River Forecast Center and the 
Central Valley Operations Coordinating Office, when necessary, prepare 
inflow forecasts (inflow hydrographs). . 
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Snowmelt Floods. Measurements of snow water content 
from hydromet stations in the American River Basin and adjacent basins in 
conjunction with snow course data obtained by the California State Snow 
Survey are used for forecasting spring snowmelt. Seasonal precipitation 
measurements, antecedent runoff, and soil moisture indexes may also be 
used to forecast snowmelt runoff. 

6-03. CONSERVATION PURPOSE FOUCASTS 

a. lequireaents. Conservation operation of Folsom Dam is 
affected by decrees and agreements in connection with water rights on the 
American River. Conservation purpose forecasting requires estimation of 
available seasonal water supply in Folsom Lake and other Central Valley 
Project reservoirs. This information is combined with forecasts of water 
requirements for holders of water rights, long-term contracts, temporary 
contracts, instream flow requirements, and reservoir storage requirements 
to determine the conservation purpose operation of Folsom Dam and Lake. 

b. Methods. The forecasts are made by the Bureau of 
Reclamation based on measurements of snow depth and water content at 
selected stations. The present procedure used is discussed in Section 6-
02b. The National Weather Service River Forecast Center in Sacramento 
and the California Department of Vater Resources also publish seasonal 
runoff forecasts for the American River Basin. 

6-04. LONG lANGE FOUCASTS 

Long range forecasts are not made. 
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VII - WATER CONTROL PLAN 

7-01. GEnJW. OBJECTIVES 

Folsom Lake is a mUltipurpose reservoir with the objectives of 
providing a high degree of flood protection to areas below Folsom Dam and 
supplying water needs for domestic, industrial and agricultural uses. 
Recreation, hydroelectric power generation and downstream fishery 
enhancement are also provided by the project. 

7-02. MAJOR CONSTRAINTS 

Releases from Folsom Dam, insofar as possible, will be 
restricted so that the flow below the dam does not exceed the channel 
capacity of 115,000 cfs. However, local flooding in the Campus Commons 
and Discovery Park areas does begin when flows exceed 20,000 cfs. 

Bank sloughing and caving is more likely to occur when channel 
flows decrease rapidly; therefore, rates of changes in releases from 
Folsom Dam shall not be increased more than 15,000 cfs or decreased more 
than 10,000 cfs during any 2-hour period. 

7-03. OVIIWJ. PLAN JOR WATIB. CONTlOL 

Folsom Dam and Lake is operated to meet the following 
objectives: 

a. To protect the City of Sacramento and other areas within the 
lower American River flood plain against reasonably probable rain floods. 

b. To control flows in the American River downstream from 
Folsom Dam to existing channel capacites, insofar as practicable, and to 
reduce flooding along the lower Sacramento River and in the Sacramento-
San Joaquin Delta in conjunction with other CVP projects. 

c. To provide the maximum amount of water conservation storage 
without impairment of the flood control functions of the reservoir. 

d. To provide the maximum amount of power practicable and be 
consistent with required flood control operations and the conservation 
functions of the reservoir. 

e. To provide releases to enhance an anadromous fishery on the 
lower American River. 

f. To provide acceptable water quality for users in the 
American River, and to meet water quality standards in the Sacramento-San 
Joaquin Delta. 

7-04. STAlDDG IRSTB.UCTIORS TO DAltTERDIR 

During normal flood periods, the reservoir will be regulated in 
accordance with normal regulations for flood control operation in 
paragraph 7-05a and Exhibit A of this manual. Exhibit A is designed for 
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optimal separation from this manual and use as an emergency flood control 
regulation guide·. To facUitate independent use of Exhibit A, charts 
required for the emergency flood control operation of Folsom Dam and Lake 
are included therein. Instructions for storage and discharge of 
floodwaters in the flood control space will be issued by the u.s. Bureau 
of Reclamation, Mid-Pacific Region, Sacramento, California. In the event 
communications with the Bureau of Reclamation are disrupted, the 
reservoir will be regulated in accordance with the emergency regulation 
for flood control operation in paragraph 7-05b. 

7-05. FLOOD COBTI.OL 

a. Korasl Regulation for Flood Control. Flood control 
regulation begins when storage in Folsom Lake exceeds the flood control 
space required at any particular time as determined from the Flood 
Control Diagram located in Exhibit A. The flood control diagram is the 
basic project document regarding operation for flood control. This 
diagram is the result of careful analysis of flood frequency, seasonal 
flood potential and downstream channel capacities consistent with project 
objectives and operating experience gained during the last 30 years. 

When the reservoir pool elevation is below 448 feet MSL, flood 
control releases are made in accordance with the release schedule stated 
on the Flood Control Diagram. When the pool elevation is above 448 feet 
MSL and flood control releases are required by the diagram, releases will 
be made in accordance with the Emergency Spillway Release Diagram. Yater 
stored in the flood control space will be released as rapidly as 
downstream conditions permit. 

Releases from Folsom Dam affect the stage of the Sacramento 
River at the Sacramento Yeir, however, flows in the Sacramento River are 
not normally considered when making flood control releases at Folsom. 

b. J.ergency Regulation. If communications with the project 
are disrupted the following procedures will be followed for project 
operation: 

(1) Continue releases in accordance with the last 
instructions from the U.S. Bureau of Reclamation Office in Sacramento and 
make every attempt to re-establish communication; 

(2) If communication cannot be re-established make 
releases in accordance with the release schedule and if necessary the 
emergency release schedule on the Emergency Spillway Release Diagram. 

When the diagram indicates that emergency releases should be 
initiated, it is essential that these releases be made immediately and 
that subsequent changes in releases be made as soon as indicated. 

7-06. UCIIATIOR 

The primary purposes of Folsom Lake is flood control and water 
conservation, including fishery enhancement in the lower American River. 
Even though numerous recreation areas exist around the lake there is no 
guaranteed minimum recreation pool. Recreation pursuits are therefore 
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dependent upon existing water levels. Normal conservation operation 
requires the' pool to be drawn down over the summer recreation season. 
However, the pool has generally remained stable enough during the summer 
for boating, swimming and fishing. 

7-07. WATER QUALITY 

No specific project operation of Folsom Dam and Lake is required 
to enhance water quality. However, the multi-level outlet capability of 
Folsom Dam is used to provide adequate water temperature for the 
downstream fishery. 

A water quality monitoring program exists on the lower American 
River to assure compliance with applicable water quality standards. 

7-08. FISH AND WILDLIFE 

The California State Department of Fish and Game is responsible 
for developing and maintaining a lake fishery in Folsom Lake by limiting 
influences of certain operational features of the reservoir, such as pool 
fluctuations during the spawning season. 

The Nimbus Fish Hatchery and Ladder was built to mitigate the 
loss, due to the construction of Folsom and Nimbus Dams, of historical 
spawning grounds of several anadromous fish species including Chinook 
salmon and stee1head trout. In addition, minimum flow requirements below 
Nimbus Dam and a multi-level outlet capability at Folsom Dam help provide 
adequate flow and water temperature for downstream fishery resources. 
However, when Folsom Dam releases are expected to exceed 5,000 cfs, it is 
required that the pickets from the fish diversion structure be removed. 
If releases are expected to continue to increase and exceed 15,000 cfs, 
the picket frames must also be removed. 

Folsom Lake must maintain a minimum downstream flow requirement 
for fish preservation and enhancement as established by the 1957 
Memorandum of Operating Agreement with the California Department of Fish 
and Game which was later included in the State Water Resources Control 
Board Decision 893. Decision 893 provides for a minimum American River 
flow at the mouth of from 250 cfs to 500 cfs. 

Wildlife species inhabiting the Folsom Lake area are 
characteristic of most areas in the foothills of the Central Valley. 
Bird species include migratory waterfowl, such as wood ducks and Canada 
Geese and predatory species such as hawks. Mammals inhabiting the area 
include deer, skunk, raccoon,' beaver, mink, muskrat, river otter and 
coyote. 

7-09. VATER SUPPLY 

Operation of Folsom Dam is affected by various contracts and 
agreements in connection with water rights on the American River. 

In June 1957, the Bureau of Reclamation and City of Sacramento 
executed a contract entitled, "Operating Contract Relating to Folsom and 
Nimbus Dam and their Related Works and to Diversions of Water by the City 
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of Sacramento •• ~. This contract recognized the City's right to obtain 
water under rights it had perfected or was perfecting and also provided 
for purchase of additional water supply from Folsom Lake. This and other 
existing contracts are shown in Table 14. 

TABLE 14 

EXISTIRG CONTIACTS - AllDlCAB IlIVIlt ARD fOLSOM SOUTH CANAL 

Maximua Contract 
Quantity Year 

Vater Service Contract (Acre-Feet) to Occur 

American River 

7-10. 

State of California 
Parks & Recreation 

El Dorado Irrigation 
District 

Placer County 
Vater Agency 

City of Roseville 
San Juan Suburban 

El Dorado Co. Lake 
Hill Estates 

City of Sacramento 
El Dorado Co. 

Vater Agency 

Folsom South Canal 
East Bay MUD 
SHUn 

Vater Rights 
Placer County 

Vater Agency 
North Fork Ditch Co. 
City of Sacramento 
City of Folsom 
So. California Vater Co. 
Folsom Prison 
SHUD 

* Quantities tranferable. 

BYDIlOELECTIlIC POVIl 

5,000 

7,500 

117,000 
32,000 
11 ,200 

50 
90,000 

None 

150,000 
60,000 

120,000 
33,000 

140,000 
22,000 
10,000 
4,000 

15,000 

1985 

2007 

1985 

2030 

2008 
2008 

2030 

1976 

Present 
Use 

(Aere-Feet) 

4 

6,200 

None 
11 ,000 
11 ,200 

138* 
12,500 

None 

None 
5,000 

9,000 
33,000 
23,715 
15,000 
10,000 
2,008 

15,000 

Folsom Powerplant is located at the foot of Folsom Dam on the 
north side of the river. Its three generating units have a total 
capacity of 198,720 kilowatts (kw) and are tied into the Central Valley 
Project (cvp) power system through the 20 mile long Folsom-Elverta 230-
kilovolt (kv) Transmission Line. 

NimbusPowerplant is located on the right abutment of Nimbus Dam 
on the north side of the river. The total capacity of its two generators 
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is 15,526 kw. Power is transmitted to Folsom for retransmission at 230 
kv to the CVP at Elverta. 

7-11. NAVIGATION 

Navigation is not a project purpose and there are no navigation 
projects on the American River. 

7-12. OTHER. 

Drought Contingency PIau. During droughts, flood control is not 
expected to be a principal factor in the operation of Folsom Dam. 
Conservation storage in Folsom Lake is managed by the Bureau of 
Reclamation in accordance with its water service contracts and other 
requirements for release of water. Folsom Lake serves as the sole source 
of Central Valley Project water for several Bureau of Reclamation water 
contractors. For many other CVP contractors, Folsom Lake water is co-
mingled with releases from other Central Valley Project reservoirs before 
it is diverted in the Sacramento-San Joaquin Delta. Water contractors 
can be expected to conserve water to the best of their ability. In 
extreme cases it may be desirable to pump water from the sediment pool 
below the outlet invert of Folsom Dam. 

7-13. DEVUTION PI.OII NOIIW. UGULATIONS 

Occasional deviations from normal operation are expected. 
Except as discussed below any deviations from normal flood control 
procedures must be approved in advance by the District Engineer, 
Sacramento District, Corps of Engineers. 

a. lBergeucies. Some deviations that can arise from emergency 
conditions include: drownings or other accidents; equipment in 
downstream channels; the dilution of pollutants or flushing of pollutants 
from the downstream channels; and failure of important operating 
facilities. The District Engineer, Sacramento District, Corps of 
Engineers, will be informed as soon as practicable of any emergency 
devia tions. 

No conditions exist which require the establishment of limits on 
the rate of reservoir filling or drawdown with the exception of the 
levees downstream (See Section 7-02). However, when periods of 
potentially rapid increases or decreases in releases are antiCipated, a 
schedule will be developed through coordination between the Bureau of 
Reclamation, the Corps of Engineers, the California Department of Water 
Resources, the City of Sacramento and the County of Sacramento. 

b. Uuplauned Minor Deviations. Unplanned instances not 
considered emergencies can alsd create needs for temporary minor 
deviations from the normal regulation of the reservoir. Construction 
activities usually account for the greatest part of these minor 
deviations. Typical construction activities include: utility stream 
crossings, bridge work, bank protection work and major construction 
projects. Changes in releases are sometimes necessary for maintenance 
and inspection. Requests for changes of release rates are generally 
given for a few hours to a few days. Each request is analyzed on its own 
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circumstances. Consideration is given to upstream watershed conditions, 
flood potential,"reservoir conditions end possible alternative measures. 
In the interest of maintaining good public relations, the requests are 
complied with, providing there are no adverse effects on the overall 
operation of the project for the authorized purposes. The District 
Engineer will be informed in advance, if possible, of all minor 
deviations proposed or anticipated. 

c. Planned Deviations. Long-term deviations shall be analyzed 
on their particular circumstances and merits. Sufficient data on flood 
potential, reservoir and watershed conditions, alternative measures, 
expected benefits and probable effects on other projects will be 
presented by letter or telephone to the District Engineer, Sacramento 
District, Corps of Engineers, along with recommendations for review and 
approval. 

7-14. UTE OF RELEASE CHANGE 

Releases from Folsom Dam shall not be increased more than 15,000 
cfs or decreased more than 10,000 cfsduring any 2 hour period to permit 
orderly evacuation of personnel, property, etc., in advance of rising 
water downstream, and to minimize bank sloughing and caving as the flow 
recedes after an extended period of bankfull flows. 
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VIII - EFFECT OF WATER CONTROL PLAN 

8-01. 

Folsom Dam and Lake regulates floodflows in the lower American 
River by controlling releases, insofar as possible, to obtain the maximum 
practical reduction in flood damages. The flood control storage in 
Folsom Lake is adequate to control the floods of record to existing 
channel capacites below the dam. Storage is provided for conservation, 
flood control, hydroelectric power generation, recreation and downstream 
fisheries. 

8-02. FLOOD CONTlOL 

The principle objective of the flood control plan is prevention 
of inundation of areas in the lower American River Basin, including the 
City of Sacramento. 

a. Spillway Design Flood. The spillway design flood is 
presented in DeUni te Pro ect Report Fols.om Dam and Reservoir, American 
River, California, Part I-Hydrology, dated 2 June 1946. This flood was 
based on an analysis of the maximum possible precipitation prepared by 
the Hydrometeorological Section' of the former Weather Bureau, now the 
National Weather Service. From this maximum possible precipitation a 
probable maximum flood was developed and adopted as the spillway design 
flood. 

The probable maximum 
the most severe meteorologic 
possible in the basin above 
flood (See Plate 18) through 
hydrologic parameters provided a 

PMP (72-hour) 
Snowmelt 
Total Losses 
Peak Inflow 
Inflow Volume 

flood would result from a combination of 
and hydrologic conditions considered 

the dam. Routing of the spillway design 
Folsom Dam and Lake with the following 

freeboard of between 4 and 5 feet: 

21.2 inches 
5.0 inches 
8.4 inches 

615,000 cfs 
1,631,000 acre-feet 

In 1969, the National Weather Service published 
Hydrometeorological Report No. 36 which contained revised precipitation 
amounts. These revised amounts were used to develop a new probable 
maximum flood. Routing of this probable maximum flood with the following 
hydrologic parameters caused overtopping of Folsom Dam by 2.7 feet with 
upstream dam failures and 1.6 feet without upstream dam failures: 

PKP (72-hour) 
Snowmelt 
Total Losses 
Peak Inflow 
Inflow Volume 

With Upstream 
Dam Fail ures 

32.83 inches 
2.10 inches 
7.12 inches 

1,037,000 cfs 
2,657,000 acre-feet 

VllI-l 

Without Upstream 
Dam Failures 

32.83 inches 
2.10 inches 
7.12 inches 

848,000 cfs 
2,495,000 acre-feet 



These routings were included in the report entitled "Spillway 
Adequacy Studies, Folsom Dam," published in September, 1980, and later 
revised in July, 1983. 

b. StaDdard Project Flood. In 1986, an updated general rain 
standard project flood was developed to test the operation of Folsom Dam 
under extreme conditions. A standard project flood (SPF) is one that can 
be expected from the most severe combination of meteorologic and 
hydrologic conditions characteristic of the geographic region, excluding 
extremely rare combinations. The SPF was computed as a percentage of the 
Probable Maximum Flood (PHF). Sixty percent of the PMF was used for the 
revised SPF, based on SPF/PHF ratios used for similar basins in the 
Sierra Nevada. Under unregulated conditions, the revised SPF plots at 
about a 350-year frequency for a I-day flow, 250-year frequency for a 3-
day flow, and a 200-year frequency for a 4-day flow duration. This flood 
is about 15 percent larger in peak and 34 percent larger in volume than 
the SPF developed in 1961. Routing of the revised SPF through Folsom Dam 
and Lake is shown on Plate 19. 

c. Reservoir Design Flood. The provision of a maximum of 
400,000 acre-feet of flood control space in Folsom Lake was based on the 
control of the reservoir design flood with a maximum release of 115,000 
cfs. The reservoir design flood was computed as the flood which would 
result from the occurrence, directly over the drainage basin, of the 
largest rainstorm of record within the region (December 1937 storm), at a 
time when ground and snow cover conditions are moderately conducive to 
high runoff. This flood, with a basin mean precipitation of 14.86 
inches, has a peak flow of 340,000 cfs and a 6-day volume of 978,000 
acre-feet, or 9.6 inches depth over the drainage basin. Routing of the 
reservoir design flood is shown on Plate 19. 

d. Flood of Record. The February 1986 Flood is the flood of 
record in the American River Basin. This flood was one of three floods 
since the design and construction of the project that have exceeded the 
volume of the reservoir design' flood. The floods of December 1955 and 
December 1964 also exceeded the RDF. The 1986 Flood, with a basin mean 
precipitation of 23.19 inches, had a maximum 6-day inflow volume of 
1,140,000 acre-feet. A description of the 1964 and 1986 floods is 
included in Section 4-06. Routings of the 1955, 1964, 1986 and other 
floods are shown on Plate 19. 

8-03. RECREATION 

The Folsom Lake State Recreation Area has been described as the 
most popular unit in the California State Parks system. The area served 
by the State Recreation Area is primarily Northern California with about 
90 percent of the day-users and 50 percent of the campers traveling no 
farther than 100 miles. The major population center served includes 
Placer, Yolo, El Dorado, San Joaquin and Sacramento Counties. An 
estimated 750,000 people in the Sacramento area are within one hour's 
travel time from the lake. The total annual recreational usage for 1973 
broken down into day-use, camping, and boating is shown in Table 15. 
Peak day-use of the State Recreation Area is approximately 22,000 
visitors. 
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TABLE 15 

1973 lECIEATIORAL USAGE 
FOLSOM LAlCE STATE UCUATIOR AREA 

Lake Na tOll8 lolsOil Lake 
(Visitor-Days) 

Day-Use 
Camping 
Boating: 

Launching (Day) 
Mooring (Seasonal) 

300,000 
8,800 

18,200 
o 

* Moorings located at Brown's Ravine only. 

1,333,000 
43,400 

72,350 
102,750* 

The average Folsom Lake fishery use for the years 1971-1973 has 
been reported by the California Department of Parks and Recreation as 
61,500 visitor-days/year. 

The American River Parkway in the lower American River also 
experiences heavy recreational usage. Presently, the total annual use 
exceeds one million recreation-days, with a direct water-dependent use of 
over 200,000 days. Recreational usage along the river is expected to 
increase tremendously in the future with improved facilities and access, 
and more time available for leisure. 

8-04. WATER QUALITY 

Since 1956 when Folsom Dam began regulating American River 
flows, the quality of the water has been more uniform without the 
previous seasonal changes which resulted from large variations in 
streamflows. Data collected from the American River at Fair Oaks since 
1951 by the Department of Water Resources indicate that American River 
water quality has generally improved since completion of Folsom Dam. 
Water quality in the basin is maintained in accordance with applicable 
State Water Resources Control Board permits. 

8-05. FISH AND WILDLIFE 

The impoundment of the American River at Folsom Dam has created 
a fishery which includes various species of bass, sunfish, bullhead, 
catfish and trout. In addition, the reservoir provides resting grounds 
for migratory waterfowl. The shallow water areas attract a variety of 
birds and animals which in turn attract species predatory on them. 
However, some animals are displaced or have their habitat altered when 
the reservoir level rises during floods. 

At the present time and since the construction of Folsom Dam, 
flows in the river have been maintained principally in excess of 1,500 
cfs which is above the minimum flow required by Decision 893. This is 
because, under current CVP operations, the Bureau of Reclamation is 
making interim beneficial use, both for power development at Folsom and 
Nimbus plants and downstream in other project areas, of the American 
River water supply developed and reserved for upstream areas and for 
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future diversion to Folsom South Canal. It is contemplated the present 
type flow conditions will not be modified for several years, since the 
build-up in the areas upstream from Folsom Dam and in the Folsom South 
service area will occur over an extended 'period of time. 

The Nimbus Salmon and Steelhead Hatchery, with a capacity of 30 
million eggs annually, aids in supplying part of the increasing 
commercial and sport fishing demands. 

8-06. VATU. SUPPLY 

. The average annual inflow to Folsom Lake for 32 years of record 
is 2,995,000 acre-feet (See Plate 14). The inflow records at Folsom Lake 
reflect the historical diversion and storage of water upstream of Folsom 
Dam. The average annual discharge of the American River at the Fair Oaks 
stream gage for 32 years of record (1955-1986) is 2,893,000 a~re-feet. 
Average monthly flow data for the same location is given in Table 16. 

8-07. 

Konth 

October 
November 
December 
January 
February 
March 
April 
May 
June 
July 
August 
September 

Total 

TABLE 16 

AVERAGE HOtn"BLY FLOVS 
FAIR OAKS GAGE 

Mount 
(1,000 Aere-Feet) 

115 
160 
278 
358 
344 
336 
279 
271 
228 
209 
174 
141 

2,893 

Period of Record: 1955-1986. 

BYDR.OELECTlIC POVER. 

Percent of 
Annual 

4.0 
5.5 
9.6 

12.4 
11.9 
11.6 
9.6 
9.4 
7.9 
7.2 
6.0 
4.9 

100 

The principle purpose of the Folsom and Nimbus Powerplants is to 
use the releases mandated for downstream appropriators, flood control, 
fish and other uses to generate power while still meeting requirements of 
prior water rights. In addition, all water diverted by the power plants 
is to be returned to the river immediately downstream of the power 
plants. The current capabilities to operate for flood control are not 
changed by power generation. 
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8-08. NAVIGATION 

None. 

8-09. FUQUERCIES 

a. Unregulated Flow Frequencies. Unregulated flows and 
statistical parameters for the American River at Fair Oaks for snowmelt 
and rain floods are tabulated on Plates 20 and 21, respectively. Flow 
frequency curves for peak, I-day, 3-day, 7-day, 15-day, 30-day, 60-day, 
90-day and 120-day flows for snowmelt floods are shown on Plate 22. Flow 
frequency curves for peak, I-day, 3-day, 5-day, 7-day, 10-day, 15-day and 
30-day flows for rain floods are shown on Plate 23. The statistics were 
computed using the HEC Regional Frequency program. 

b. Peak Flow Frequency Project Conditions. Peak flow frequen~y 
curves for the American River at Fair Oaks for project condition~ ~,~ 
rain floods are shown on Plate 24. The curves reflect operation of 
Folsom Dam for the period 1955-1986 which includes both dry and wet 
periods and is representative of a longer period of record. In order to 
extend the flow frequency curves to include very rare events, such as the 
one percent and rarer floods, hypothetical floods were routed through 
Folsom Dam and Lake. 

Peak flow frequency 
because the large channel 
characteristic low peak flows 
not pose a significant threat to 

curves for snowmelt were not developed 
capacity below Folsom Dam and the 

and long durations of snowmelt floods do 
the lower American River. 

c. Stage-Frequency Curve. A stage-frequency curve is shown on 
Plate 25, and stage-duration curves are shown on Plate 26. The seasonal 
variation of reservoir storage frequency is shown on Plate 27. The level 
of storage is the highest in the spring at the beginning of the 
recreation season (Kay-September) as a result of storing runoff for water 
supply and flood control. Subsequent releases made through the summer 
for water supply and downstream rights draw the reservoir down for the 
beginning of the winter flood season. 

d. Operation Record. The official operating record of Folsom 
Lake is published in Water Supply papers of the U.S. Geological Survey. 

Operation of Folsom Dam began in February 1955 and is shown on 
Plate 28. A record of flood control requirements and storage and flows 
pertinent to flood control operation is contained in monthly reports 
submitted to the Chief of Engineers by the District Engineer, Sacramento 
District, Corps of Engineers, Sacramento, California. 

Folsom 
e. Key Control Point. The reach of the American River from 

Dam to its confluence with the Sacramento River is of primary 
for urban protection, including the City of Sacramento. The 
channel capacity throughout this reach is 115,000 cfs. A 
rating curve for the American River at Fair Oaks is shown on 

concern 
existing 
discharge 
Chart A-6. 
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8-10. OTHER SfUJ)IES 

In June 1986, because of the need to reduce the threat of major 
flooding along the lower American River, the U.S. Bureau of Reclamation, 
the State of California, Department of Water Resources, and other 
entities requested the Corps of Engineers assistance in studying 
identified flood control alternatives along the American River. The 
objective of the study, completed in Fiscal Year 1987, was to provide 
information on the flood hydrology and evaluate the following flood 
control measures: 

a. Increase flood control storage in Folsom Lake; 

b. Increase downstream channel capacity throJ1gh levee 
enlargement; 

c. Modify the Folsom Dam spillway; 

d. Credit existing upstream reservoir storage; 

e. Construct additional upstream reservoirs, such as Auburn 
Dam; 

f. Combinations of these measures. 

A Spillway Adequacy Study (See Section 8-02a) was performed by 
the Corps of Engineers in September~ 1980, and later revised in July, 
1983. Presently the Corps of Engineers is doing a "hazard assessment" 
under the Dam Safety Assurance Program. This evaluation is scheduled for 
completion in Fiscal Year 1989. 

In addition, The Sacramento Metropolitan Area Reconnaissance 
Study, scheduled for initiation in Fiscal Year 1988, will involve 
evaluation of approximately 1000 miles of levees along the Sacramento 
River including those in the Sacramento Metropolitan area. 
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IX - WATER CONTRa. MANAGEMENT 

9-01. RESPONSIBILITIES AND ORGANIZATION 

a. General. Folsom Dam and Lake is operated by the Bureau of 
Reclamation, United States Department of the Interior, and is under the 
jurisdiction of their Regional Director, Mid-Pacific Region, Sacramento, 
California. Details concerning the responsibility for flood control 
operation are discussed in Exhibit A to this report. Flood control 
regulations prescribed by the Secretary of the Army under the authority 
of Section 7 of the Flood Control Act of 1944 and in accordance with 
rules and regulations contained in the Code of Federal Regulations Title 
33 Part 20S.11 (See Exhibit B) are reflected in the accompanying Flood 
Control Diagram and Field Working Agreement contained in Exhibits A and 
C, respectively. Responsibilities for flood control operation of Folsom 
Dam and Lake are summarized below. A list of personnel involved in the 
operation of the reservoir for flood control are provided at the front of 
the manual. 

b. Corps of lDgineers. The District Engineer, Sacramento 
District Corps of Engineers, is responsible for: 

(1) Approving or disapproving deviations from the 
prescribed flood control criteria contained in Exhibit A on Chart A-S. 

(2) Advising operating agencies and the Chief of Engineers 
of any departure from the flood control regulations. 

relative to 
Engineers. 

found herein. 

(3) Preparing monthly operation and other special reports 
operation of the reservoir required by the Office, Chief of 

(4) Preparing revisions to the flood control criterion 

c. Bureau of Recl_tion. 
responsible for: 

The Bureau of Reclamation is 

(1) Accomplishing the physical operation of the reservoir 
and associated facilities in accordance with the official regulations. 

(2) Advising the District Engineer, S~cramento District, 
Corps of Engineers, of any deviation from the flood control operation. 

(3) Reporting to the District Engineer, Sacramento 
District, Corps of Engineers, any unusual condition in the reservoir or 
along downstream channels that might interfere with planned flood control 
operation of the reservoir. 

(4) Taking reasonable steps to inform the public of 
significant changes in flood control releases. 
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(Sr· Making available for access by the Reservoir Control 
Section, Sacramento District, Corps of Engineers, data as outlined in 
paragraph 9-05 and other data that may be required from time to time. 

(6) Keeping informed of the rules and regulations contained 
in the Yater Control Manual and bringing to the attention of the District 
Engineer, Sacramento District, Corps of Engineers, any features of the 
manual that may require clarification or revision. 

(7) Keeping the District Engineer, Sacramentc) District, 
Corps of Engineers, advised of any inaccuracies contained in the mapual 
or that may develop as a consequences of changing conditions. 

(8) Immediately after the end of each month, making 
available for access by the Reservoir Control Section, Sacramento 
District, Corps of Engineers, data specified in paragraph 9-05. 

d. State of California~ The State Yater Resources Control 
Board is responsible for administration of water rights. The State 
Department of Fish and Game has the responsibility of calling for water 
releases required for downstream fisheries resources and operation of the 
Nimbus Fish Hatchery. The Department of Yater Resources is responsible 
for maintaining and patrolling the American River Flood Control Project 
Levee (See Plate 15). In addition, the Department of Parks and 
Recreation has a management agreement with the Bureau of Reclamation to 
develop, operate and maintain the federal land around Folsom Lake and 
Lake Natoma that is within the Folsom Lake State Recreation Area. 

9-02. 1RTEIlAGENCY COOIDIlU.TION 

To insure that the flood control operation of Folsom Dam will be 
as effective as possible, it is essential that the operating agencies are 
continually advised of possible flood hazards, weather conditions, inflow 
to the reservoir, and flows at key locations in the American River. This 
requires close liaison between the Bureau of Reclamation, Corps of 
Engineers, National Yeather Service, U.S. Geological Survey, Western Area 
Power Administration, California -Department of Water Resources, 
California Department of Fish and Game, California Division of Parks and 
Beaches and other downstream interests on a daily or hourly basis as 
required. 

a. Local News Bulletins. The Bureau of Reclamation notifies 
local agencies and property owners of scheduled changes in reservoir 
releases and coordina tes the publica tion - of these changes and other 
information of public interest regarding floods through the local news 
media. 

b. Naticmal Weather Service. The Bureau of Reclamation 
cooperates with the National Weather Service in operation of a network of 
hydrometeorological stations throughout the American River Basin. The 
Weather Service office in Sacramento maintains year-round surveillance of 
weather conditions. The Yeatber Service also prepares and distributes 
weather forecasts to agencies responsible for flood protection and to the 
public by way of the local news media. 
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The Weathe~. Service office furnishes meteorological data and weather 
forecasts on a 24-hour basis. Regular forecasts are made twice a day. 
When the meteorological situation indicates general area precipitation, 
quantitative forecasts are furnished. 

The National Weather Service publishes water supply forecasts 
during the middle of each month from January through May indicating the 
forcasted volume of runoff for the remainder of the water year. 

c. U.S. Geologieal Survey. The Geological Survey operates 
stream gaging stations on a cooperative basis with local, state and 
Federal agencies. The Geological Survey regularly measures· services and 
publishes the records from stream gaging stations. Reservoir stage and 
contents are furnished by the Bureau of Reclamation and the Corps of 
Engineers to the Geological Survey for publication. Preliminary flow 
data are available from the Survey, if required. 

d. Power Marketing Agency. The Western Area Power 
Administration is the marketing agency for power generated at Bureau of 
Reclamation facilities in the American River Basin. 

e. Other Federal, State and Local Agencies. 

(1) Federal-State River Forecast Center. Personnel from 
the California-Nevada River Forecast Center of the National Weather 
Service office in Sacramento and the California Department of Water 
Resources are assigned to the Joint Federal-State River Forecast Center 
which monitors weather conditions and river stages on a year-round basis. 
If floods on major streams become imminent, the Federal-State Flood 
Operations Center is activated. 

(2) Federal-State Flood Operations Center. This center 
operates on a 24-hour basis and among other flood emergency activities, 
advises all interested parties of flood situations as they develop. The 
center furnishes flood warnings and forecasts of river stages to local 
news media, law enforcement agencies, and other responsible agencies for 
their use and for dissemination to the public. 

9-03. DlTIlAGERCY AGUIKENTS 

A Field Yorking Agreement between the Department of the 
Interior, Bureau of Reclamation, and Department of the Army, Corps of 
Engineers, for Flood Control Operation of Central Valley Project Dams and 
Reservoirs in California was finalized on 14 August 1978 by 
representatives of the Bureau of Reclamation and the Corps of Engineers. 
The agreement was initiated to insure that there exists a clear 
understanding of the flood control regulations and information exchange 
required for· the project operation. A copy of the agreement is contained 
in this Yater Control Manual as Exhibit C. 

The United States and the State of California entered intq an 
agreement on November 24, 1986, recognizing the need for coordinated 
operation of the Central Valley Project and the State Yater Project both 
of which provide for the development, conservation, control and. 
utilization of water resources in California. The United States and the 
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State agreed to' observe reservoir operational criteria prescribed by the 
Corps of Engineers to minimize flood hazards and to meet all requirements 
and objectives of their respective projects and to coordinate operation 
so as not to adversely affect the rights of other parties and to conserve 
water. In addition, both the Central Valley Project and State Water 
Project are operated in conformity with the Sacramento-San Joaquin Delta 
standards established by the State Water Resources Control Board in 
Decision D-1485 (August 1978). 

The California State Water Resources Control Board Decision D-
893 (dated March 1958) stateR that minimum flows in the lower American 
River (250 cfs from January 1 to September 15 and 500 cfs from September 
15 to January 1) apply to the river from Nimbus Dam to the Sacramento 
River. Therefore, Nimbus Dam releases must also include water to be 
diverted from the lower American River, which diversions may reach 300 
cfs in the summer. This decision also estimated summertime releases 
needed from Nimbus Dam of 150 cfs for Delta salinity control and 100-200 
cfs for Delta consumption. Decision D-1379 (dated July 1971) concerns 
flows to be maintained in the Delta for salinity control and for fish and 
wildlife. Releases from Nimbus Dam are affected by this decision since 
the American River contributes to flows through the Delta. 

Decision D-1400 (dated April 1972) established release 
requirements for the lower American River to be met upon completion of 
Auburn Dam. The minimum flow is 1250 cfs from October 15 to Karch 14 and 
1500 cfs from March 15 to October 14. These flow requirements, though 
not yet in effect, are treated as op'eration objectives. Even without 
Auburn Dam, the minimum releases of D-1400 are met in all but ex~emely 
dry years. 

9-04. COIIKIT'l'EES AND COKP ACTS 

Management 'of the resources of the American River, including 
water supply and quality, hydroelectric power marketing, and storage 
utilization in general, has evolved through numerous court issued decrees 
and decisions. Related information is presented throughout this manual 
and contained in the "Agreement between the United States of America and 
the Department of Vater Resources of the State of California for 
Coordinated Operation of the Central Valley Project and the State Vater 
Project" (November 24,1986). 

9-05. REPORTS 

a. The reservoir operator or operating agency shall provide to 
the Reservoir Control Section, Sacramento District, Corps of Engineers 
and to the Department of Vater Resources, State of California, each 
workday between 7:00 and 9:00 a.m. and at other times upon request, data 
as described in Exhibi t A, Chart A-7, Operational Data Requirements. 
Data obtained on non-workdays will be furnished on the following workday. 

b. Immediately after the end of each month, the operating 
agency will provide to the Reservoir Control Section, Sacramento 
District, Corps of Engineers, daily inflow, outflow, elevation, storage, 
precipitation and daily requirements of flood control space at Folsom 
Dam. 
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UNIMPAIRED MONTHLY FLOWS 
AMERICAN RIVItR AT FAIR OAKS 

( FLOW IN tooo ACRE -FE ET ) 

WATER 
YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOTAL 

1905 55 82 201 235 378 409 376 179 43 17 8 1,983 
1906 9 12 16 446 330 870 720 927 955 390 63 25 4,763 
1907 18 34 244 255 825 1,520 931 750 661 339 92 48 5,717 
1908 43 49 110 160 113 203 267 283 155 53 12 7 1,455 
1909 24 26 37 1,494 863 397 476 585 455 143 37 17 4,554 
1910 31 273 577 524 291 646 624 489 135 32 13 12 3,647 
1911 21 32 98 853 589 798 898 892 1,055 197 28 18 5,479 
1912 22 26 25 70 46 118 171 421 284 51 13 20 1,267 
1913 15 87 37 97 71 107 359 444 151 38 17 9 1,432 
1914 10 29 132 1,052 390 499 561 717 392 130 28 11 3,951 
1915 20 22 42 95 512 286 507 954 478 109 24 13 3,062 
1916 13 22 81 476 584 807 700 607 399 121 21 13 3,844 
1917 38 39 124 98 407 275 549 633 531 103 23 1~ 2,832 
1918 11 11 32 17 124 313 441 307 115 20 4 25 1,420 
1919 58 . 48 48 42 361 314 562 594 96 17 9 8 2,157 
1920 10 9 42 39 37 238 361 439 162 34 11 9 1,391 
1921 35 152 272 473 316 534 432 527 372 76 20 15 3,224 
1922 25 47 136 118 371 338 488 1,018 671 98 22 16 3,348 
1923 31 63 399 268 175 218 566 613 278 97 22 22 2,752 
1924 40 28 29 38 115 54 119 92 12 2 1 1 531 
1925 14 57 99 94 604 319 606 603 258 66 20 17 2,757 
1926 27 32 55 49 259 194 475 197 48 15 10 12 1,373 
1927 22 174 138 223 770 441 727 602 412 76 23 20 3,628 
1928 28 117 103 104 135 992 536 381 80 25 14 13 2,528 
1929 22 34 43 44 102 150 214 341 158 30 10 8 1,156 
1930 6 5 155 137 144 320 343 274 ·144 25 11 14 1,578 
1931 16 3.4 20 53 70 132 155 118 39 8 4 6 655 
1932 15 31 171 ·176 332 295 388 639 402 92 19 13 2,573 
1933 23 31 43 48 55 143 238 352 329 39 15 9 1,325 
1934 25 39 117 165 175 253 184 98 39 12 12 9 1,128 
1935 13 70 72 174 145 209 804 647 345 62 17 13 2,571 
1936 29 42 46 413 777 428 624 573 344 84 28 25 3,413 
1937 30 34 42 55 349 409 507 667 217 54 19 18 2,401 
1938 34 70 442 144 552 809 718 1,003 586 129 35 29 4,551 
1939 42 57 61 67 86 236 310 159 47 10 7 6 1,088 
1940 28 31 42 479 613 847 622 494 192 45 24 24 3,441 
1941 26 56 264 359 485 461 452 703 276 81 28 21 3,212 
1942 29 64 336 596 573 305 625 714 545 148 33 23 3,991 
1943 22 163 293 706 392 946 599 439 258 78 22 15 3,93~ 
1944 26 37 48 77 161 250 227 461 185 39 13 13 1,537 
1945 28 130 142 111 566 259 408 550 272 65 17 16 2,564 
1946 41 153 541 306 151 343 509 534 193 46 18 22 2,857 
1947 34 99 103 65 174 295 284 242 86 17 11 9 1,419 
1948 50 53 41 178 84 158 522 625 439 80 19 14 2,263 
1949 28 50 73 67 101 364 507 518 155 23 11 10 1,907 
1950 15 35 39 317 349 347 586 588 319 73 17 20 2,705 
1951 57 979 1,067 594 434 433 425 457 149 38 18 16 4,667 
1952 42 113 334 556 559 502 818 1,119 660 238 57 31 5,029 
1953 28 . 33 120 470 157 232 467 489 500 158 28 24 2,706 
1954 34 63 87 140 220 451 547 358 104 27 15 21 2,067 
1955 27 46 132 164 107 168 239 467 202 23 12 19 1,606 
1956 31 46 1,250 963 338 319 410 747 411 110 29 23 4,677 
1957 51 56 71 76 298 447 301 557 277 42 13 12 2,201 
1958 43 58 118 182 618 562 860 1,041 520 120 32 26 4,180 
1959 30 47 38 164 220 199 274 191 ·64 3 0 12 1,242 
1960 20 25 29 74 360 435 359 275 104 6 0 0 1,687 
1961 16 53 75 44 130 157 236 264 99 0 0 0 1,074 
1962 8 25 68 66 428 253 546 403 221 41 13 8 2,080 
1963 322 69 199 247 743 238 661 764 275 51 8 20 3,597 
1964 47 213 97 175 120 133 292 390 180 22 9 1 1,679 
1965 8 82 1,506 794 296 240 620 523 313 92 39 11 4.524 
1966 18 93 101 143 121 236 416 260 35 0 0 2 1,425 
1967 20 92 301 430 283 548 452 886 747 241 33 20 4,053 
1968 26 52 87 150 443 291 279 235 81 5· 14 4 1,667 
1969 30 116 153 1,102 514 370 682 934 464 112 20 27 4,524 

'1970 47 65 365 1,334 350 339 219 356 194 39 14 14 3,336 
1971 28 196 371 302 222 399 424 549 418 106 25 17 3,057 
1972 37 74 158 137 198 456 334 368 161 20 8 15 1,966 
1973 43 114 249 606 410 370 417 625 199 30 13 29 3,105 
1974 45 430 437 756 236 733 626 621 336 148 33 28 4,429 
1975 38 49 70 107 261 440 326 733 500 102 30 20 2,676 
1976 87 94 78 62 73 124 124 134 5 0 5 12 798 
1977 24 9 1 19 24 36 64 86 42 0 0 0 305 
1978 1 14 178 561 305 565 543 581 366 83 5 27 3,229 
1979 12 28 49 201 230 364 375 634 16<' 30 3 8 2,094 
1980 49 83 98 1,217 730 415 403 482 287 122 14 24 3,924 
1981 23 33 64 97 142 258 285 212 33 0 0 0 1,147 
1982 34 536 839 523 908 708 1,132 815 377 127 24 59 6,082 
1983 152 288 579 486 710 1,182 626 979 949 377 92 71 6,491 1984 63 717 969 400 301 385 324 469 226 40 10 17 3,921 

'V 1985 47 192 124 83 148 212 423 269 67 0 0 23 1,588 5: 1986 14 76 157 350 1,827 1,053 442 411 229 43 20 31 4,653 iii 
(II MEAN 34 98 204 315 347 403 465 520 291 75 19 17 2,788 



HISTORICAL MONTHLY INFLOWS TO FOLSOM LAKE 
Values in 1000's o'-A~re Feet 

WATER ·I s I I 
YEAR OCT NOV DEC JAN I FEB I MAR I APR I MAY 1 JUN I JUL I AUG J SEP 

1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1917 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

N/A N/A N/A N/A N/A 164.1 244.3 483.2 218.4 41.4 26.3 26.9 
35.8 
53.4 
45.3. 
34.3 
26.6 
23.4 
19.2 

324.7 
104.4 
29.3 
SO.7 
52.6 
93.0 
94.7 

108.4 
101.9 
104.9 
103.4 
90.8 

112.4 
125.2 
58.0 
20.7 
SO. 1 
88.8 
83.6 

48.7 1,261.3 917.1 
61.8 70.8 17.5 
60.8 
46.2 

113.5 
37.2 

172.5 
160.3 

23.6 28.5 73.0 
54.2 70.8 45.3 
33.1 73.9 69.6 
70.8 182.6 244.1 

244.3 146.0 218.0 
99.2 1,328.4 787.5 

107.1 152.3 169.8 
92.9 293.8 435.3 

124.9 152.1 175.8 
137.2 
141.3 
209.8 

96.3 
139.9 
350.2 
120.0 
93.5 
26.0 
18.9 
87.6 

100.1 
102.4 

185.0 993.2 
326.3 1,128.2 
427.6 333.0 
191.2 201.5 
252.6 
448.0 
115.8 
115.9 
27.3 

129.5 
82.9 

144.8 
144.4 

595.4 
683.5 
158.4 
100.0 

29.1 
499.5 
229.1 
986.9 
130.6 

62.5 384.0 727.1 598.1 
165.5 318.5 602.1 491.1 
119.8 
82.9 

629.1 
190.8 

934.2 463.7 
168.6 108.6 

340.5 334.6 
300.4 455.2 
597.9 579.3 
214.1 196.8 
361.3 441.7 
128.5 157.6 
423.3 251.3 
682.8 216.9 
131.0 124.9 
324.0 241.3 
133.7 198.8 
293.5 517.7 
349.6 231.4 

419.8 170.8 
317.5 566.6 
826.5 1,042.3 
277.7 199.1 
356.6 276.3 
237.0 267.4 
542.3 398.4 
613.7 660.4 
255.9 325.6 
559.2 480.7 
267.3 174.7 
477.9 712.4 
198.2 172.6 

591.2 457.2 608.8 653.9 
391.8 335.5 204.9 233.6 
240.7 334.1 301.9 354.3 
225.9 302.8 241.8 227.5 

420.3 
293.2 
532.3 

73.9 
118.6 
120.1 
237.7 
278.8 
1SO.1 

114.5 
57.4 

129.8 
19.4 
26.8 
34.5 
58.1 
64.4 
75.8 

271.5 138.2 
79.4 52.9 

582.4 282.7 
116.8 72.8 

170.7 
103.9 
169.7 

99.4 

29.2 
22.0 
40.5 
11.4 
14.8 
24.8 
36.7 
23.5 
64.9 
89.7 
54.1 

146.3 
86.1 

28.3 
21.4 
29.2 
21.6 
13.1 
17.1 
27.8 
24.3 
43.3 
73.0 
45.9 
99.8 
76.0 

146.9 124.3 
123.9 90.7-
143.7 111.1 
136.4 99.8 

453.0 
284.6 

407.9 306.5 374.9 
699.3 592.0 494.7 

386.0 
191.4 
313.6 
140.4 
172.8 
329.0 

92.5 93.7 100.9 
177.3 132.2 126.6 

270.1 422.5 340.8 505.7 348.3 138.5 
134.4 153.8 83.3 89.1 42.4 63.4 

21.4 32.7 34.9 43.1 25.4 11.4 
304.5 496.6 472.9 459.3 256.8 120.3 
265.3 335.1 298.3 428.6 154.3 117.9 
711.5 474.9 403.1 406.7 237.0 179.8 
137.5 234.6 188.7 130.5 64.3 66.8 

119.7 133.4 
65.7 75.4 
24.1 24.1 

103.2 81.2 
114.4 113.3 
109.1 129.2 
61.2 67.2 

850.9 715.7 1,086.8 769.4 400.2 215.1 163.6 140.2 
743.4 1,196.5 681.0 822.1 773.9 405.7 187.4 154.2 
358.9 399.8 332.7 337.6 208.5 118.7 
174.8 203.3 275.5 170.7 94.1 104.8 

129.7 126.5 
105.7 116.4 

TOTAL 

N/A 
4,781.0 
2,296.9 
4,206.1 
1,292.0 
1,761.1 
1,180.7 
2,171.4 
3,386.8 
1,914.2 
4.422.1 
1,516.5 
3,987-.4 
1,844.5 
4,549.3 
3,379.9 
3,041.5 
2,067.9 
3,093.4 
4,408.3 
2,785.6 
1,142.2 
357.6 

2,963.5 
2,276.7 
3,971.9 
1,411.8 
6,113.4 
6,541.2 
4,159.2 
1,796.2 

1986 54.1 85.7 174.9 290.9 1,621.3 966.2 395.7 365.7 249.5 121.9 121.3 126.1 4,573.3 

-'~---------------------------------------------------------------------------
MEAN 82.3 138.7 293.9 375.1 389.1 383.8 388.9 418.7 247.1 114.0 86.0 77.8 2,995.4 

PLATE 14 
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RIVER STAGE FOR INDICATEO FLOWS 

JI AVERAGE NATURAL GROUND AD.JACENT TO LEVEES 

• NATURAL GROUND LEVEL AO.JACENT TO RIVER-
RIGHT BANK 

.. NATURAL GROUND LEVEL AD.JACENT TO ftIVER-
LEFT BANK 

"\-./ BRIDGE SOFFIT 

7 -- - -- TOP OF LEVEE - RIGHT BANK 

---- - TOP OF LEVEE - LEFT lANK 

RIVER MILES 

NOTE: 

LEVEE AND CHANNEL PROFILES, 
SACRAMENTO RIVER FLOOD CONTROL 
PRO.JECT. CALIFORNIA. MARCH 1957 
CORPS OF ENGINEERS. 

COMPUYED WATER SURFACE PROFILES, 
CALIBRATED WITH FEBRUARY 1986 HIGH 
WATER MARKS. CORPS OF ENGINEERS. 

REPORT ON AMERICAN RIVER FLOODPLAIN, 
CALIFORNIA, MARCH 1,1963, 
CORPS OF ENGINEERS. 

FOLSOM DAM AND LAKE 
AlERICAN RIVER. CALIfORNIA 

WATER SURFACE PROFILES 

LOWER AMERICAN RIVER 

U.s. ARM' COR" OF ENGINEERS 
IACRAIIINTO DII'TRICT 
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.NOTES: 

GROSS POOL, 1,010,000 acre-fHt 
BOTTOM OF FLOOD CONTROL RESERVATION, 610,OOOacre-fHt 

INITIAL RELEASE 115,000 cta 

THE FLOOD WAS ROUTED IN ACCORDANCE WITH CRITERIA 
SHOWN ON EMERGENCY SPILLWAY RELEASE DIAGRAM, CHART A-9. 

ALL SPILLWAY GATES WERE UTILIZED. 
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NOTES: 

THIS FLOOD ASSUMES: 

a. INITIAL REI EASE OF 20,000cfa. 
b. STARTING STORAGE OF 690,000 acre-feet TO REFLECT 

A CONTINGENCY OF 80,000 acre - f .. t • 

c. THIS FLOOD WAS ROUTED IN ACCORDANCE WITH CRITERIA 
SHOWN ON EMERGENCY SPILLWAY RELEASE DIAGRAM, CHART A-9. 
ALL EIGHT SPILLWAY GATES WERE UTILIZED. 
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ANNUAL MAXIMUM SNOWMEL T FLOWS 
AMERICAN RIVER AT FAIR OAKS 

UNREGULATED CONDITION 
(FLOWS IN CFS) 

WATER 
YEAR 

1905 17 May 9.080 16 May 8.627 15 May 7.917 14 May 6.855 1 May 6.221 1 May 4.645 1 May 3.341 1 May 2.578 
1906 28 May 26.600 27 May 23.000 5 May 19.343 10 Jun 18.046 26 May 17.890 27 Apr 15.852 1 Apr 14,482 1 Apr 12,530 
1907 15 Apr 21.000 13 Apr 20.066 13 Apr 18,214 11 Apr 17.373 1 Apr 15.643 1 Apr 13.911 1 Apr 13.007 1 Apr 11.211 
1908 14 Apr 7.030 12 Apr 6.610 11 Apr 5.961 11 Apr 5.566 11 Apr 5.121 11 Apr 4.626 15 Mar 4.222 11 Mar 3.684 
1909 4 May 13.000 9 May 12,400 4 May 11.971 28 Apr 11,423 18 Apr 10.690 16Apr 9,644 2 Apr 8.433 2 Apr 6,917 
1910 21 Apr 12,400 20 Apr 12.100 21 Apr 11.928 15 Apr 11.388 2 Apr 10.503 29 Mar 9.367 29 Mar 7.241 29 Mar 5.573 
1911 6 Jun 23.800 11 Jun 24,400 10 Jun 23,443 5 Jun 22.906 22 May 20.270 23 Apr 17.201 15 Apr 13.975 15 Apr 10,839 
1912 2 Jun 11.300 2 Jun 10,433 30 May 9,424 25 May 8.206 9 May 7.835 24 Apr 6.102 28 Mar 4.903 10 Mar 4.106 
1913 27 Apr 10.900 26 Apr 9.360 23 Apr 8.041 6 May 8.158 26 Apr 7.538 3 Apr 6.677 22 Mar 5.432 3Mar 4.445 
1914 20 Apr 16,000 14Apr 14.233 14 Apr 13,628 4 May 12.613 3 May 11,858 5 Apr 10.740 6 Mar 9.796 1 Mar 9.039 
1915 18 May 20.600 18 May 18,433 18 May 14.971 18 May 14.387 18 May 12,425 18 May 8.027 18 May 5.595 18 May 4,264 
1916 6 May 17.000 4 May 15.900 2 May 13.957 24 Apr 13.280 8 Apr 12,490 28 Mar 11.079 28 Mar 9,788 28 Mar 7,965 
1917 14 May 15.500 13 May 14,367 9 May 13.628 4 May 12.167 6 May 10.588 1 May 9.721 1 May 7.086 1 May 5,413 
1918 23 Apr 9,600 22 Apr 9,000 1 May 8,400 22 Apr 8.300 16Apr 7.080 16 Apr 5.130 16 Apr 3.687 16 Apr 2,801 
1919 1 May 16.200 1 May 15.667 29 Apr 14.543 23 Apr 12,669 18 Apr 11,265 30 Mar 9.736 23 Mar 7.535 23 Mar 5.767 
1920 19 May 11,400 18 May 10.800 16 May 9.997 8 May 8.309 27 Apr 7,411 16 Apr 6,447 16 Apr 4.753 16 Apr 3.619 
1921 14May 13,800 13 May 12,633 11 May 10,763 13 May 9,282 29 Apr 8,934 18 Apr 8,300 21 Mar 7.924 21 Mar 6.566 
1922 18 May 23,200 18 May 22,167 15 May 20,814 14 May 18,260 7 May 17,297 23 Apr 14,884 4 Apr 11,965 4Apr 9.327 
1923 10 May 14.900 8 May 13.833 6 May 12.357 5 May 11,877 28 Apr 10.141 10 Apr 9,032 10 Apr 7.342 10 Apr 5,761 
1924 9Apr 2,930 9Apr 2,780 8 Apr 2,760 8Apr 2.393 8 Apr 2,246 25 Mar 1.798 1 Mar 1,471 1 Mar 1,161 
1925 5 May 15.500 4 May 15,033 2 May 13.486 25 Apr 11,752 26 Apr 10,220 20 Apr 8,405 20 Apr 6.375 20 Apr 4,899 
1926 14 Apr 8.960 13 Apr 8.273 12 Apr 7.674 12 Apr 6.603 12 Apr 5,903 12 Apr 4,005 12 Apr 2,830 12 Apr 2,173 
1927 28 Apr 17.600 25 Apr 16,433 24 Apr 14.914 23 Apr 12,927 21 Apr 12.107 20 Apr 9,883 10 Apr 8.125 10 Apr 6,333 
1928 1 May 11.800 30 Apr 10,733 27 Apr . 9.310 28 Apr 9.037 16Apr 7.744 16 Apr 5,412 16 Apr 3.853 16 Apr 2.964 
1929 4 May 7.200 3 May 6.833 3 May 6,657 3 May 6,613 26 Apr 6,082 29 Mar 4,701 23 Mar 4.098 17 Mar 3,425 
1930 14 Apr 7,580 22 Apr 7,580 19 Apr 6,954 13 Apr 6.351 27 Mar 6.003 25 Mar 5.286 12 Mar 4.759 12 Mar 3,977 
1931 29 Apr 3,880 28 Apr 3.760 27 Apr 3,543 22 Apr 3.149 8 Apr 2,842 20 Mar 2,550 20 Mar 2.000 20 Mar 1,599 
1932 12 May 14.800 11 May 14.200 11 May 13,814 8 May 12,471 1 May 10.554 16 Apr 8.762 28 Mar 7.984 24 Mar 6,718 
1933 30 May 12,700 29 May 12,067 27 May 10,803 26 May 9,153 19 May 7,876 22 Apr 6,073 28 Mar 5,205 4 Mar 4,447 
1934 24 Apr 3,700 7 Apr 3,340 8 Apr 3,289 7 Apr 3,121 7 Apr 2,905 7 Apr 2,063 7 Apr 1,575 7 Apr 1,227 
1935 23 May 12,700 22 May 12,633 22 May 12,143 9 May 10,796 7 May 10,674 1 May 8,306 1 May 5,900 1 May 4,495 
1936 18 Apr 14,400 16Apr 14,267 16 Apr 13,643 12 Apr 12.733 15 Apr 11,313 10 Apr 9,846 8Apr 8,162 8 Apr 6,388 
1937 15 May 15,900 13 May 15,367 12 May 13,771 3 May 12,961 19 Apr 11,173 1 Apr 9,759 1 Apr 7.771 1 Apr 6.062 
1938 15 May 27,200 14 May 26,400 12 May 23,114 13 May 19,420 10 May 17,790 12 Apr 15.256 8Apr 12,422 8Apr 9.706 
1939 3Apr 7,380 3Apr 7,187 3 Apr 7,014 1 Apr 6,180 21 Mar 5,754 14 Mar 4,617 13 Mar 3.742 13 Mar 2,924 
1940 12 May 11.300 11 Mav 10.933 10 Mav 10.044 6Aor 9.547 6Aor 8.849 6 Apr 8.200 6Apr 6.363 6Apr 4.932 
1941 13 May 18,000 12 May 16.767 8 May 14.785 4 May 13.626 29 Apr 11.696 9 Apr 9.260 9 Apr 7,383 9Apr 5.772 
1942 26 May 22.800 24 May 18,400 21 May 16.914 15 May 13.784 18 May 12.532 13 Apr 11,266 9Apr 9.980 9Apr 7.669 
1943 2May 13,200 2 May 11,367 30 Apr 10,441 30 Apr 8.754 30 Apr 7,297 30 Apr 5,953 30 Apr 4,435 30 Apr 3,422 
1944 8 May 10.900 7 May 10,533 5 May 9.863 2 May 8.980 1 May 7,573 12 Apr 5.917 11 Mar 5,087 9 Mar 4.356 
1945 4 May 13,900 3 May 13,433 2 May 13,271 28 Apr 12,500 19 Apr 11,098 17 Apr 8,318 1 Apr 6,867 1 Apr 5,434 
1946 26 Apr 13,300 25 Apr 12.633 24 Apr 12,057 24 Apr 11,880 16Apr 10,822 7 Apr 8,636 5Apr 6,690 5Apr 5,182 
1947 3 May 7,900 3 May 7,583 2 May 6,913 26 Apr 5.527 10 Apr 5,282 16 Mar 4,847 16 Mar 4,081 16 Mar 3,216 
1948 27 May 14,800 25 May 13,867 13 May 11,830 13 May 11.199 6 May 10,561 11 May 7,770 11 May 5,415 11 May 4.130 
1949 15May 14,500 23 Apr 13,633 22 Apr 12,443 15 Apr 11,344 17 Apr 10,483 6 Apr 8,629 11 Mar 7,343 10 Mar 5,941 
1950 22 Apr 14,600 21 Apr 13,867 20 Apr 12,714 15 May 11,560 9 May 10,046 5 Apr 9,931 26 Mar 8,544 26 Mar 6,871 
1951 11 May 10,800 10 May 9,740 10 Apr 9,215 6 Apr 8,296 29 Apr 7,571 30 Mar 7,359 12 Mar 6,734 12 Mar 5,503 
1952 28 May 21,700 27 May 20,400 23 May 19,seO 18 May 19,360 BMay 18,376 13 Apr 16,845 27 Mar 14,699 21 Mar 12,446 
1953 7 Jun 13,200 18 Jun 11,967 15 Jun 10,340 7 Jun 9,610 29 May 8,492 27 Apr 9,067 27 Apr 7,202 27 Apr 5,539 
1954 18 Apr 10,800 17 Apr 10,453 17 Apr 10,123 15Apr 9,753 10 Apr 8,658 11 Apr 6,417 11 Apr 4,702 11 Apr 3,611 
1955 9 May 10,528 21 May 10.120 7 May 9,850 9 May 8,584 5 May 7,786 16 Apr 6,400 20 Mar 5,320 1 Mar 4,512 
1956 23 May 17,396 22 May 16,161 20 May 14,779 17 May 12,964 9 May 11,370 9 May 8,368 9 May 6,019 9 May 4,626 
1957 2 Jun 9.995 26 May 9,615 27 May 9,343 24 May 8,781 24 May 6,423 24 May 3,812 24 May 2,635 24 May 2,014 
~958 23 May 22,827 22 May 21,374 18 May 20,727 10 May 18,459 3 May 17,154 11 Apr 14,382 11 Apr 11,717 11 Mar 12,336 
1959 6Apr 6,260 5Apr 6,105 2 Apr 5,540 31 Mar 5,025 2 Apr 4,631 18 Mar 4.036 1 Mar 3,675 1 Mar 3,056 
1960 7 Apr 9,551 6Apr 9,038 5 Apr 8,539 27 Mar 7,978 20 Mar 7,106 18 Mar 6,040 17 Mar 5,153 17 Mar 3,984 
1961 4Apr 6.914 3Apr 6,455 2 Apr 5,417 10 May 4.926 28 Apr 4,425 30 Mar 4,155 30 Mar 3,414 30 Mar 2,543 
1962 15 Apr 13,018 14Apr 12,273 13 Apr 11,540 6 Apr 10,265 11 Apr 9,814 27 Mar 7,908 23 Mar 6.731 12 Mar 5,530 
1963 20 May 16,430 19 May 15,249 18 May 14,510 16 May 13.051 1 May 12,493 20 Apr 9.595 20 Apr 6.987 20 Apr 5,305 
1964 13 May 9,205 13 May 8,967 13 May 8,886 11 May 7,987 28 Apr 6,583 12 Apr 5,720 22 Mar 4,960 1 Mar 4,164 
1965 30 Apr 16,190 29 Apr 15,629 25 Apr 14,514 23 Apr 12,192 23 Apr 10,476 23 Apr 8.390 23 Apr 6,381 23 Apr 4,989 
1966 2Apr 8,658 1 Apr 8,414 2 Apr 8,169 30 Mar 7,963 30 Mar 7.110 14 Mar 6,094 1 Mar 5,073 1 Mar 3,984 
1967 23 May 24.551 22 May 24.011 20 May 22.572 16 May 19,698 16 May 15.751 13 May 13.225 13 May 9,375 13 May 7.124 
1968 1 Apr 6.669 1 Apr 6.349 30 Mar 5,745 1 Apr 5,479 21 Mar 4.872 25 May 4.437 21 Mar 3,744 21 Mar 2.884 
1969 12 May 21.952 11 May 20.532 9 May 19.147 7 May 17,318 7 May 15.543 12 Apr 13,456 25 Mar 11,964 11 Mar 9,911 
1970 19 May 8,690 18 May 7.943 16 May 7,318 16 May 6.710 4 May 5.961 8 Apr 4,868 14 Mar 4.784 14 Mar 4,086 
1971 12 May 11,931 15 May 11,615 11 May 11,454 12 May 10,058 30 Apr 9,002 30 Apr 8.073 1 Apr 7,748 1 Apr 6,282 
1972 16 May 7,761 4 May 7,618 1 May 7,040 3 May 6,752 26 Apr 6,039 26 Apr 4.791 26 Apr 3,356 26 Apr 2,550 
1973 14 May 14,817 14 May 14,544 14 May 14,314 11 May 12,265 26 Apr 10,690 7 Apr 8,899 26 Mar .. 7,159 26 Mar 5.553 
1974 10 May 14,229 8 May 13,916 7 May 12,962 2 May 11,729 3 May 10,160 7 Apr 9,364 7 Apr 7,707 7 Apr 6,343 
1975 19 May 16,929 18 May 16,254 14 May 15,749 14 May 14,191 11 May 13,863 28 Apr 10,438 28 Apr 7,670 28 Apr 5,872 
1976 4 May 3,786 2' May 3,506 4 May 3,225 1 May 3,085 19 Apr 2,817 19 Mar 2,278 7Mar 1,949 7 Mar 1,482 
1977 . 10 Jun 2,358 27 May 2,090 22 May 1,841 14 May 1,679 6 May 1,507 7 Apr 1,343 14 Mar 1,152 1 Mar 961 
1978 15 May 12,782 14 May 12.399 10 May 11,549 3 May 10,456 2 May 9,435 1 May 7,912 1 May 5,763 1 May 4,359 
1979 6 May 13,306 17 May 13,029 16 May 12,626 14 May 11,472 1 May 10,455 1 May 6,652 1 May 4,606 1 May 3,465 
1980 5 May 11,552 5 May 11,193 2 May 10,764 26 Apr 10,059 14Apr 8,813 5 Apr 7,457 5Apr 6,561 16 Mar 5,881 
1981 25 Apr 8,432 24 Apr 7,795 23 Apr 6,559 19Apr 6,173 6Apr 5,153 29 Mar 4,230 29 Mar 3,153 29 Mar 2,306 
1982 4 May 17,268 3 May 16,987 2 May 16,392 24 Apr 15,657 19Apr 14,255 19 Apr 11,743 19 Apr 9,197 19 Apr 7,088 
1983 30 May 26,398 28 May 26,061 25 May 24,714 21 May 21,704 20 May 19,857 28 Apr 16,399 1 Apr 14,189 1 Apr 12,273 
1984 14 May 10,722 13 May 10,307 10 May 9,352 11 May 8,354 9 May 7,672 8 May 5,245 8 May 3,638 8 May 2,774 
1985 15 Apr 10,783 15Apr 10,369 11 Apr 9,493 4Apr 9.027 4Apr 7,258 1 Apr 5,784 1 Apr 4,256 1 Apr 3,190 
1986 1 Apr 11,845 31 Mar 11,716 28 Mar 11,051 20 Mar 10,617 20 Mar 9,012 20 Mar 7,701 20 Mar 7,125 20 Mar 5,718 

COMPUTED STATISTICS 

YEARS RECORD 82 82 82 82 82 82 82 82 
LOG MEAN 4.081 4.057 4.024 3.984 3.937 3.855 3.762 3.664 
LOG STD. DEV. 0.211 0.212. 0.212 0.211 0.211 0.218 0.226 0.235 
SKEW -0.999 -1.059 -1.060 -1.090 -0.992 -0.642 -0.673 -0.533 

ADOPTED STATISTICS 

LOG MEAN 4.089 4.066 4.033 3.993 3.946 3.864 3.771 3.673 
LOG STD.DEV. 0.192 0.193 0.196 0.198 0.201 0.207 0.213 0.219 
SKEW -0.800 -0.800 -0.800 -0.800 -0.700 -0.600 -0.500 -0.400 
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ANNUAL MAXIMUM RAIN FLOODS 
AMERICAN R!VER AT FAIR OAKS 

UNREGULATED CONDITIONS 

(FLOWS IN CFS) 

WATER 
YEAR 
1905 21,200 19MAR 13,700 19MAR 11,300 19MAR 10,300 19 MAR 9,660 17 MAR 8,550 
1906 18 JAN 59,700 19JAN 44,500 17 JAN 36,700 16JAN 29,000 14 JAN 23,900 23 MAR 21,100 22 MAR 18,600 7 MAR 15,400 
1907 19 MAR 156,000 19 MAR 105,000 19MAR 87,800 18MAR 78,500 17 MAR 65,900 17 MAR 55,000 17 MAR 41,800 1 MAR 25,100 
1908 27 DEC 10,300 23 JAN 6,570 22 JAN 6,180 21 JAN 5,740 21 JAN 4,500 20 JAN 4,180 21 JAN 3,670 27 DEC 2,960 
1909 14JAN 119,000 14JAN 98,000 14JAN 87,200 14JAN 70,300 14 JAN 59,100 14JAN 53,800 12JAN 41,500 14 JAN 28,900 
1910 2 DEC 47,000 1 DEC 23,700 30 DEC 20,200 30 DEC 18,200 2 DEC 15,900 21 NOV 13,600 21 NOV 11,000 
1911 31 JAN 81,300 31 JAN 69,100 '30 JAN 57,300 29 JAN 43,300 29 JAN 36,100 24 JAN 30,900 24 JAN 25,500 11 JAN 19,100 
1912 7 MAR 4,490 6 MAR 3,260 6 MAR 2,940 SMAR 2,S5O 6 MAR 2,520 SMAR 2,320 20 FEB 1,630 
1913 7 NOV 8,210 6 NOV 6,600 6 NOV 4,940 6 NOV 4,020 5 NOV 3,170 15JAN 2,470 15JAN 1,870 
1914 1 JAN 74,100 1 JAN 57,700 24 JAN 41,900 22 JAN 37,600 22 JAN 33,600 22 JAN 26,600 14JAN 22,400 31 DEC 18,300 
1915 1.2 MAY 39,900 2 FEB 23,100 1 FEB 17,800 1 FEB 13,500 1 FEB 11,100 1 FEB 12,000 31 JAN 9,940 1 FEB 8,970 
1916 3JAN 40,700 20 MAR 33,200 20 MAR 25,630 19MAR 21,600 18MAR 19,000 14 MAR 16,900 4 FEB 11,400 7 FEB 10,900 
1917 25 FEB 42,300 25 FEB 37,600 24 FEB 27,000 21 FEB 24,400 21 FEB 22,200 20 FEB 18,200 19FEB 13,800 20 FEB 8,950 
1918 12 MAR 11,300 11 MAR 7,570 11 MAR 6,260 11 MAR 5,560 11 MAR 5,990 11 MAR 5,870 11 MAR 4,990 
1919 11 FEB 67,500 11 FEB 45,000 10 FEB 26,100 10 FEB 18,900 10 FEB 14,900 9 FEB 11,700 9 FEB 9,030 9 FEB 7,430 
1920 16 APR 15,100 16APR 18,800 15APR 12,800 15APR 10,700 15APR 9,490 14APR 8,390 10 APR 7,340 22 MAR 5,720 
1921 18JAN 39,200 18JAN 32,800 18JAN 22,400 18JAN 17,100 18JAN 14,100 18JAN 11,700 18JAN 10,900 5 MAR 8,880 
1922 20 FEB 31,600 20 FEB 22,200 18 FEB 17,500 18 FEB 14,200 18FEB 11,700 18FEB 10,600 18FEB 8,890 9 FEB 7,220 
1923 13 DEC 39,000 13 DEC 29,800 12 DEC 23,4007 11 DEC 19,400 11 DEC 16,000 11 DEC 12,500 31 MAR 10,600 15 MAR 6,930 
1924 8 FEB 14,000 8 FEB 10,600 7 FEB ·7,360 7 FEB 5,560 7 FEB 4,490 7 FEB 3,660 7 FEB 2,910 6FEB 2,000 
1925 6 FEB 99,500 6 FEB 68,200 5 FEB 40,200 5 FEB 30,100 5 FEB 24,300 SFEB 20,600 5 FEB 15,900 5 FEB 10,900 
1926 6 APR 27,400 6APR 22,700 6APR 18,SOO 5APR 16,400 5APR 14,300 3 APR 11,300 29 MAR 8,440 14 MAR 5,950 
1927 21 FEB 67,700 21 FEB 48,200 21 FEB 38,700 18 FEB 32,160 18FEB 29,300 16 FEB 25,100 lSFEB 20,500 15 FEB 14,000 
1928 2SMAR 163,000 25 MAR 119,000 25 MAR 98,200 24 MAR 73,300 24 MAR 58,700 24 MAR 45,100 23 MAR 34,000 23 MAR 21,300 
1929 4 FEB 14,800 4 FEB 7,900 4 FEB 5,600 3 FEB 4,470 3 FEB 3,510 2 FEB 2,680 2FEB 1,780 
1930 5 MAR 24.400 5 MAR 18.800 4MAR 13.700 4 MAR 10.900 4MAR 9.030 4 MAR 7.480 4 MAR 6.160 18FEB 4,580 
1931 18 MAR 9,900 19 MAR 7,920 19 MAR 5,390 18 MAR 4,700 18MAR 4,240 18MAR 3,660 12 MAR 3,120 2 MAR 2,180 
1932 7 FEB 21,100 7 FEB 18,900 7 FEB 16,300 6 FEB 14,300 6 FEB 12,400 6 FEB 10,200 31 JAN 8,230 31 JAN S,740 
1933 17 MAR 4,960 17 MAR 3,740 17 MAR 3,240 13MAR 3,160 13MAR 2,960 17 MAR 2,890 2 MAR 2,370 
1934 1 JAN 22,600 2 JAN 13,300 1 JAN 10,400 30 DEC 8,580 30 DEC 7,200 30 DEC 5,800 29 DEC 4,470 29 DEC 2,990 
1935 8APR 52,900 BAPR 49,300 BAPR 29,100 7 APR 22,200 4 APR 19,500 8 APR lB,4oo 8 APR 16,500 3 APR 13,800 
1936 22 FEB 58,300 22 FEB 46,400 22 FEB 34,400 21 FEB 27,700 21 FEB 23,500 14 FEB 22,300 12 FEB 21,700 12 FEB 14,800 
1937 21 MAR 33,000 14 FEB 22,500 5 FEB 17,700 21 MAR 13,200 20 MAR 11,600 20 MAR 10,100 12 MAR 8,950 12 MAR 7,920 
1938 11 DEC 114,000 11 DEC 81,100 10 DEC 47,500 10 DEC 32,800 10DEC 25,000 10DEC 18,600 1 FEB 13,500 1 FEB 10,400 
1939 9 MAR 10,900 9 MAR 8,500 9MAR 5,650 9MAR 4,380 9 MAR 3,890 6 MAR 3,270 1 MAR 2,540 14 FEB 2,000 
1940 30 MAR 89,200 30 MAR 69,600 30 MAR 53,500 27 MAR 44,100 27 MAR 38,600 26 MAR 31,300 26 MAR 24,400 26 MAR 16,900 
1941 27 DEC 38,800 11 FEB 26,900 11 FEB 21.300 10 FEB 17,700 10 FEB 15,200 10FEB 13,200 10 FEB 11,900 10 FEB 10,900 
1942 27 JAN 83,200 27 JAN 54,600 26 JAN 40,300 25 JAN 34,000 25 JAN 28,000 25 JAN 23,000 25 JAN 23,400 24 JAN 15,500 
1943 22 JAN 152,000 22 JAN 73,800 21 JAN 53,000 21 JAN 40,800 21 JAN 33,100 6 MAR 28,400 6MAR 22,900 6 MAR 16,000 
1944 4MAR 20,100 4 MAR 12,400 4 MAR 9.230 29 FEB 7,940 29 FEB 7,850 29 FEB 6,590 29 FEB 5,760 29 FEB 4,380 
1945 2 FEB 94,400 2 FEB 70,900 2 FEB 40,700 1 FEB 29,300 1 FEB 23,700 1 FEB 19,100 1 FEB 15,000 1 FEB 9,740 
1946 22 DEC 42,200 22 DEC 32,400 28 DEC 25,500 22 DEC 23,200 22 DEC 22,100 22 DEC 22,300 22 DEC 18,000 21 DEC 11,600 
1947 13 FEB 27,900 13 FEB 20,100 12 FEB 12,400 12 FEB 9,410 12 FEB 7,650 10MAR 6,610 10 MAR 5,870 10 MAR 5,300 
1948 17 APR 21,000 17 APR 17,600 17 APR 15.200 17 APR 13,700 17 APR 13,300 17 APR 12,100 16APR 11,300 17 APR 10,500 
1949 3 MAR 37,500 3MAR 25,500 3 MAR 15,600 3 MAR 11,300 2MAR 9,1'0 3MAR 8,1.20 3 MAR 7,420 2 MAR 6.030 
1950 23 JAN 34,400 6 FEB 22,800 22 JAN 20,100 4 FEB 15,400 18JAN 13,900 17 JAN 12,300 17 JAN 9,810 17 JAN 8,950 
1951 21 NOV 180,000 21 NOV 132,000 19 NOV 108,000 18NOV 80,900 18NOV 61,800 18NOV 45,200 18 NOV 31,700 18 NOV 30,600 
1952 2 FEB 37,200 2 FEB 30,SOO 2 FEB 20,800 12JAN 19,800 12JAN 16,600 25 JAN 14.600 12JAN 12,700 12JAN 12,000 
1953 28 APR 48,400 28 APR 27,600 27 APR 20,800 26 APR 17,300 24 APR 15,600 23 APR 14,000 23 APR 12,400 22 APR 10,400 
1954 9 MAR 42,600 10 MAR 36,500 9MAR 26,100 9 MAR 19,900 9 MAR 16,100 9 MAR 13,200 9 MAR 10,700 9 MAR 8,920 
1955 2JAN 10,800 2JAN 8,710 1 JAN 6,780 1 JAN 5,190 4 DEC 4,440 3 DEC 4,120 3 DEC 3,280 31 DEC 2,690 
1956 23 DEC 219,000 23 DEC 189,000 24 DEC 127,000 22 DEC 89,800 21 DEC 71,000 19 DEC 56,200 19DEC 40,600 19 DEC 28,200 
1957 25 FEB 42,000 25 FEB 31.100 24 FEB 21,000 24 FEB 17,100 23 FEB 14,300 25 FEB 14,400 24 FEB 13,400 22 FEB 9,650 
1958 3APR 54,000 3APR 42,300 1 APR 33,600 30 MAR 27,900 30 MAR 25,300 30 MAR 21,500 21 MAR 19,000 16MAR 14,900 
1959 17 FEB 20,000 17 FEB 15,400 17 FEB 12,300 16 FEB 10,400 16 FEB 8,850 16 FEB 7,110 16 FEB 5,880 16FEB 4,590 
1960 8 FEB 75,000 8 FEB 63,000 8 FEB 34,800 8 FEB 23,800 8 FEB 18,200 7 FEB 13,700 2 FEB 10,100 8 FEB 7.150 
1961 11 FEB 8,000 11 FEB 5,950 10 FEB 5,760 10 FEB 4,680 10 FEB 4,060 10 FEB 3.440 1 FEB 2,970 31 JAN 2,300 
1962 10 FEB 40,000 10FEB 35,200 14 FEB 20,700 10 FEB 19,100 10 FEB 19.700 9 FEB 16.800 9 FEB 12,700 9 FEB 8,750 
1963 1 FEB 240,000 1 FEB 153,000 31 JAN 93,900 31 JAN 64,000 31 JAN 49,100 31 JAN 36,700 31 JAN 26,700 30 JAN 15,500 
1964 15 NOV 24,000 21 JAN 13,400 20 JAN 9,560 20 JAN 7,650 19JAN 6,450 15NOV 5,650 19 JAN 4,550 18JAN 3,400 
1965 23 DEC 260,000 23 DEC 183,000 22 DEC 140.000 22 DEC 106,000 21 DEC 87,700 21 DEC 68,300 21 DEC 50,500 20 DEC 33,100 
1966 29 DEC 6,500 29 DEC 5,720 29 DEC 5.430 29 DEC 4,490 28 DEC 3,830 29 DEC 4,090 28 DEC 3,630 25 DEC 2,700 
1967 16MAR 46,000 17 MAR 36,200 16MAR 29,800 16MAR 23,800 16MAR 20,100 16 MAR 17,100 16MAR 13,700 16 MAR 10,900 
1968 20 FEB 30,000 21 FEB 24,700 20 FEB 22,300, 20 FEB 20,600 20 FEB 17.900 18 FEB 15,200 18 FEB 12,400 17 FEB 8,710 
1969 21 JAN 120,000 21 JAN 83,500 20 JAN 71,900 19JAN 54,400 20 JAN 49,500 19JAN 42,800 19JAN 32,400 19JAN 21,000 
1970 22 JAN 122,000 22 JAN 88,300 21 JAN 68,800 21 JAN 54,500 17 JAN 49,600 16 JAN 46,100 14JAN 38,600 10JAN 23,500 
1971 26 MAR 48,000 26 MAR 34,100 26 MAR 25,300 26 MAR 19,800 26 MAR 16,900 25 MAR 14,200 25 MAR 12,300 24 MAR 9,910 
1972 4 MAR 12,000 4 MAR 10,000 4 MAR 9,590 3 MAR 8,920 4 MAR 8,820 3 MAR 8,860 4MAR 8,470 25 FEB 7,820 
1973 12JAN 69,000 12JAN 49,300 12 JAN 31,200 12 JAN 27,100 12JAN 25,700 11 JAN 21,900 9 JAN 16,800 12JAN 11,100 
1974 17 JAN 55,000 17 JAN 40,600 17 JAN 35,500 16 JAN 31,400 15JAN 28,110 15JAN 23.300 13JAN 18,100 27 DEC 14.700 
1975 25 MAR 46,000 25MAA 30,000 25 MAR 20,800 25 MAR 15,900 22 MAR 13,500 22 MAR 11,400 21 MAR 9,620 7MAR 7,600 
1976 27 OCT 15,000 27 OCT 10,400 26 OCT 5,970 26 OCT 4,410 26 OCT 3,660 26 OCT 2,870 27 OCT 2,450 26 OCT 2,150 
1977 22 FEB 2,500 22 FEB 1,720 22 FEB 1,550 21 FEB 1,130 19 FEB 950 22 FEB 910 18 FEB 7SO 20 FEB 650 
1978 17 JAN 40,000 17 JAN 31,200 15 JAN 25,800 14JAN 21,800 14JAN 18,800 1Q,JAN 15,500 5 JAN 14,000 28 DEC 10,200 
1979 12JAN 33,000 12JAN 18,300 11 JAN 15,600 11 JAN 12,100 11 JAN 9,670 14 FEB 7,480 15 FEB 6,880 16 FEB .6,480 
1980 14JAN 175,000 14JAN 125,000 13JAN 97,800 12JAN 7B,200 12JAN 63,800 12JAN 48,600 10 JAN 35,400 31 DEC 20.400 
1981 26 MAR 20,000 26 MAR 15,500 25 MAR 11,200 24 MAR 8,830 22 MAR 7,780 19 MAR 7,440 14MAR 5,700 27 FEB 3,970 
1982 16FEB 152,000 16 FEB 113,000 15 FEB 78,900 15 FEB 56,700 15 FEB 45,300 14 FEB 36,100 14 FEB 27,400 14 FEB 19,700 
1983 13 MAR 93,000 13 MAR 68,800 13 MAR 48,600 12 MAR 36,500 12 MAR 31.100 10MAR 26,100 1 MAR 24,300 26 FEB 19,800 
1984 26 DEC 88,000 26 DEC 65,200 25 DEC 54,000 25 DEC 42,400 25 DEC 37,000 24 DEC 30,700 24 DEC 23,900 10 DEC 17,200 
1985 8FEB 17,000 8 FEB 13,500 8 FEB 8,440 8 FEB 6.360 8 FEB 5,310 8 FEB 4,300 8FEB 3,5SO 8 FEB 3,070 
1986 18 FEB 255,000 18FEB 204,000 17 FEB 162,000 16 FEB 125,000 15 FEB 98,400 14 FEB 75,500 14 FEB 55,900 14 FEB 39,700 

RAIN FLOOD 

1-Day 3-Day 5-Day 7-Day 1a-Day 15-Day 3D-Day 

COMPUTED STATISTICS 

YEARS RECORD 82 82 82 82 82 82 82 
LOG MEAN 4.478 4.346 4.250 4.182 4.129 4.114 3.910 
LOG STD.DEV. 0.417 0.412 0.405 0.399 0.387 0.376 0.361 
SKEW -0.262 -0.139 -0.219 -0.273 -0.310 -0.416 -0.545 

." ADOPTED STATISTICS 
r Ea. YEARS 82 82 82 82 82 82 82 ~ LOG MEAN 4.493 4.360 4.265 4.197 4.129 4.045 3.924 1"1 LOG STD.DEV. 0.404 0.390 0.380 0.373 0.366 0.358 0,345 

'" SKEW 0.000 0.000 0.000 -0.100 -0.100 -0.200 -0.400 
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NOTES: 
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Period of record: 1905 - 1986 

Drainage Area: 1,888 square mile. 

SNOWMELT FREQUENCY CURVES 
(UNREGULATED CONDITIONS) 

AMERICAN RIVER AT FAIR OAKS 

Curves based on Expected Probability 
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ADOPTED FRE8UENCY STATISTICS FOR AMERICAN RIVER AT FAIR OAKS 
PLOTTED FRE UENCY CURVES REFLECT EXPECTED PROBABILITY 
ITEM 1-DAY '-DAY 5-DAY 7-DAY 10-DAY 15-DAY 

' •• 9, •• '60 •• 265 '.197 •• 129 •• 0.5 
0 •• 0. 0.,90 0.'80 0.,73 0.,66 0.'58 
0.000 0.000 0.000 -0.100 -0.100 -0.200 

Drainage area 1,888 sq. mi. 
82 years of record. ~905-198~ , 
Every other point pl~tted between 20 and 
80 exceedence frequency per hundred years. 
Wei bull Formula P=H/(n+l) used for 
lottin sitions. 10-DAY 

LEGEND: 
• I-Day 
W 3-Day 
$ S-Day o 7-Day 

A IO-Day 
I!J IS-Day 
• 30-Day 

FOLSOM DAM AND LAKE 
AMERICAN RIVER. CAUFORNIA 

-DAY 

RAIN FLOOD FREQUENCY CURVES 

UNREGULATED CONDITIONS 
AMERICAN RIVER AT FAIR OAK$ 

U.s. ARMY CORPS OF ENGINEERS 
SACRAMENTO DISTRICT 
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E%oeedenoe trequenoy per hundred years 

60 50 40 30 20 10 5 2 

Notes: 
1. The project curves. to the 50 year event. reflects 

32 years of record (1955-1986). 
2. The remaining portion of the curve reflect the 

results of hypothetical flood routings as represented 
by the plotted points. 

3. The hypothetical routings used the present authorized 
flood o,eration of Folsom Dam. 

tto .. clenoe inte""l in years 

FOLSOM DAM AND LAKE 
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PEAK FLOW FREQUENCY CURVE 

REGULATED CONDITIONS 
AMERICAN RIVER AT FAIR OAKS 

U.S. ARMY CORPS OF ENGINEERS 
SACRAMENTO DISTRICT 
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lOLSOIi DAII AND LAIC! 
AIID.ICAB RIVER, CALIlORNIA 

WATD. CORTlOL IWmAL 
EXHIBIT A 

STANDDG INSTlUClIORS TO DAIITElIDDS lOR. lOLSOIi DAI! AID LAU 

1. GDlEIAL 

a. This exhibit to the "Folsom Dam and Lake, American River, 
California, Water Control Manual," is prepared in accordance with 
instructions contained in EM 1110-2-3600, paragraph 4-.07, (Standing 
Instructions to Damtenders) and pertains to duties and responsibilities 
of the damtender in connection with the functional operation of Folsom 
Dam and Lake, and the reporting of required hydrologic.data. 

b. Operational instructions to the dam tender are briefly outlined 
with specific emphasis on the damtender's duties and responsibilities 
during extreme flood emergencies when communication facilities between 
him and his operating office may have been disrupted. It is designed to 
be used independently as an emergency flood control guide, or as 
published, in conjunction with the water control manual. To facilitate 
independent use of this exhibit, charts required for the emergency flood 
control operation of Folsom Dam are included herein. 

2. FLOOD COBTl.OL OPIlATIOIt UQUnEKDlTS 

a. Folsom Dam and Lake will be operated for flood control in 
accordance with rules and regulations prescribed by the Code of Federal 
Regulations Title 33, Part 208.11, and the Field Working Agreement for 
Central Valley Project Dams and Reservoirs, copies of which are contained 
in Exhibits Band C, respectively. In conjunction with these regulations 
are the Flood Control Diagram and the Emergency Spillway Release Diagram 
which together define the requirements for flood control operation of 
Folsom Dam and Lake. The flood control objectives for Folsom Dam and 
Lake are: 

(1) To control flows in the American River, insofar as possible, to 
not more than 115,000 cfs below the dam. 

(2) To permit use of the maximum practical amount of storage space 
for conservation, power and other purposes without impairment of the 
flood control functions. 

b. Storage space in Folsom Lake shall be reserved on the basis of 
the Flood Control .Diagram. Chart A-8, which indiCates variable storage 
space requirements· according to the current flood hazard as measured by 
the accumulation of seasonal precipitation over the basin. Whenever 
encroachment into the currently required flood control storage 
reservation occurs this water should be released in accordance with the 
schedule contained on the Flood Control Diagram, Chart A-8. 

A-1 



c. The cQrrently required flood 'control storage reservation is 
determined from Chart· A-S; which' lnd:icates ''the required flood control 
storage reservation at any time in the flood season from 1 October to 31 
Hay. The diagram requires: 

(1) Flood control space increases from zero on 1 October to a 
maximum ,of 400,000 acre-'feet:' ou"· ~r1, November .ud-iS required until 8 
February. 

(2) A variable flood control space reservation up toa'maximum of 
400,000 acre-feet from 8 February to 31 May is required. This space 
varies according to parameters 'based on the accUmulation of seasonal 
precipitation. This 'varl'able space provides the requi-r-ed flood space 
while ,allowing the space "not required to be f1l1ed'·for conservation 
purposes. Provision of this space, therefore, allows a more efficient 
operation of tbe project. 

d. The flood control opera~ion ~ach day consists of determining the 
re-qulred· storage 'space 'reservation and scheduling releases 'as to provide 
the required space reservation by tlie end of the day, whenever-possible. 
this procedure requires a forecast of 'reservoir inflow fo'r the next 24 
hours., 

3. -- LlMITATIONSOF STORAGE 

Operational limitations on storage in FolsOm Lake are specified in 
paragraph 2 of this exhibit. There are no legal limitations on storage 
as the taking line is above the-maximum operating level. 

,4. - ~ '-LIMITATIONS 'OIl RlLIASIS 

" Releases -frolli' Folsom Dam, ineo'far as -possible, : will· be res-tric:ted so 
that the flow, belowtne - dam does note'xceed the eb8mle-1 capaclty"of 
US,OOO cfs~ However, local flooding in the ,campus CoauIoUs-'and Discovery 
Park areas does 'begin when flows exceed 20,000 cfs~The rate of change 

,of release will be restricted to values that will not endanger life-and 
property,iil: the'flood plain area a10ng-theAlierican -River beloW thedam. 
In addition, the restricted rate of change of release will mini.fze bank 
sloughing and caving. As an operating guide, the rate of change of 
release from FolsOll Dam should be limited insofar as practicable to: 

• 0; 

a. Increasing releases up to 15,000 cfs each 2 hours. 
" '. ., 

.- '. b. '::-'Dec:reasing" relea8'ss "llot-oto':ex:eeed 10,000' eta eacli 2 liours~' 

5. ElIIIGENCY OPIIlATIOR OF GATm SPILLWAY 
.t' "~ : .. :. _ :.' ", ".. ,_.- " • 

", '/ :a. :Whenever:,tfie'reservofr level 'approaclles· 'gross pool ~level 'and -the 
'reservoir: is riSing' :rapidly'becalilie of flood:ltifloW, "'t!ie':neeessity for 
emergency 'releases sliould:be, detentI1u!d •. ':The "raergency :SpUliiay 'l(elease 

= D18gtam , : Chart A-9.' indicates:' the 'ilinliiu'perrilssible:releaaes ~ tbat-"c:an 
',be made'wlthoutendangerlng-' the' structure ';-and ; "w{thout "releaslilg 
quantities in excess of natural runoff ~, In 'order 'td" assure' fhe safety"of 
the structure and minimize surcharge, the operating agency may, on the 
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basis of forecasts, make releases somewhat greater than those required by 
the diagram. 

b. The diagram is derived in accordance with procedures outlined in 
EM 1110-2-3600 and is based on minimum remaining volume of inflow when 
only reservoir elevations and inflow are known. This minimum volume of 
remaining inflow was estimated on the basis that inflow peak was past and 
that recession of flow would be somewhat steeper than in most observed 
floods. The diagram is thus designed to defer emergency releases until 
it is virtually certain that those or larger releases will be necessary. 
Accordingly, when such releases are indicated by the diagram, it is 
essential that they be made immediately in order that it will not 
subsequently be necessary to make still larger releases. For this 
reason, the "reservoir operators at the dam should be thoroughly familiar 
with the Emergency Spillway Release Diagram and should be empowered by 
standing instructions to initiate use of the diagram if required when 
communication with Central Valley Project operations in Sacramento is 
disrupted. 

6. STANDING INSTllUClIONS DURING FLOOD EHEltGENCY 

a. The functional operation of Folsom Dam and Lake is under the 
direction of the Regional Director, Mid-Pacific Region, U.S. Bureau of 
Reclamation. Instructions to U.S. Bureau of Reclamation personnel are 
the responsibility of the Regional Director. The following are suggested 
instructions for emergency operation of Folsom Dam and Lake. During 
flood periods close contact will be maintained between the dam tender (or 
operating personnel) and the Regional Office. 

b. If communication is broken between the operating personnel and 
the Regional Office during a flood emergency, the following procedure is 
recommended: 

(1) Continue releases in accordance with the last instructions 
received from the Regional Office and make every attempt to re-establish 
communica tron. 

(2) If communications cannot be re-established and larger releases 
are required by the Flood Control Diagram (Chart A-8), releases should be 
increased in accordance with the diagram. 

(3) Whenever the reservoir level of Folsom Lake approaches gross 
pool elevation (466.0 feet) and the reservoir level is rising because of 
flood inflow, the necessity for emergency spillway releases from Folsom 
Dam should be determined. Chart A-9, Emergency Spillway Release Diagram, 
indicates the minimum release considered permissible to avoid endangering 
the s truc ture. 

7. OP!lATIORAL RESPONSIBILITIES 

Responsibilities for flood control operation of Folsom Dam and Lake 
are summarized in the following paragraphs. A list of personnel involved 
in operation of the reservoir for flood control are contained at the 
front of this manual. 
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a. The District Engineer, Sacramento District, Corps of Engineers, 
is responsible for: 

(1) Approving and disapproving deviations from the prescribed flood 
control criteria on Charts A-8 and A-9. 

(2) Advising the operating agencies of any departure from the flood 
control regulations. 

(3) Preparing monthly operation and other special reports relative 
to operation of the reservoir required by the Office, Chief of Engineers. 

(4) Preparing revisions to the flood control criteria found herein. 

b. The Regional Director, 
Reclamation, is responsible for: 

Mid-Pacific Region, Bureau of 

(1) Accomplishing the physical operation of the reservoir and 
associated facilities in accordance with the official regulations. 

(2) Advising the District Engineer, Sacramento District, Corps of 
Engineers, of any deviation from prescribed requirements. 

(3) Reporting to the District Engineer, Sacramento District, Corps 
of Engineers, any unusual condition in the reservoir or along downstream 
channels that might interfere with the planned flood control operation of 
the reservoir. 

(4) Keeping downstream interests advised of all changes of flood 
control releases which might affect them. 

(5) Reporting to the Reservoir Control Section, Sacramento District, 
Corps of Engineers, and to the Department of Vater Resources of the State 
of California, data as outlined in paragraph 8a below and other data that 
may be required from time to time. 

(6) Keeping informed of the rules and regulations contained in the 
reservoir regulation manual and bringing to the attention of the District 
Engineer, Sacramento District, Corps of Engineers, any feature of the 
manual that may require clarification or revision. 

(7) Keeping the District Engineer, Sacramento District, Corps of 
Engineers, advised of any inaccuracies contained in the manual or that 
may develop as a consequence of changing conditions. 

(8) Immediately after the end of each month, transmitting to the 
Reservoir Control Section, Sacramento District, Corps of Engineers, data 
specified in paragraph 8b below. 

8. OPERATION UPOltTS 

a. The reservoir operator or operating agency shall provide to the 
Reservoir Control Section, Sacramento District, Corps of Engineers, and 
to the Department of Vater Resources, State of California, each workday 
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between 7:crO and 9:00 a.m. and at other times upon request, data as 
described on Chart A-7, Operational Data Requirements. 

Data obtained on non-workdays will be furnished on the following workday. 

b. Immediately after the end of each month, the operating agency 
shall provide to the Reservoir Control Section, Sacramento District, 
Corps of Engineers, a summary of the following operation data: 

(1) Daily inflow, outflow, elevation and storage at Folsom Lake. 

(2) Daily requirement of flood control space at Folsom Lake. 

(3) Precipitation at Folsom Dam. 

9. HODIFlCATIOR OF REGULATIONS 

The official regulations are subject to temporary modifications 
during flood emergencies by the District Engineer, Sacramento District, 
Corps of Engineers. The flood control criteria will be revised by the 
Corps of Engineers, as necessary, to reflect changed conditions that come 
to bear upon flood control operation of the reservoir. Permanent 
revisions of the flood control criteria are subject to prior approval of 
the Chief of Engineers or his duly authorized representative. 

A-5 



..J 
en 
2 .. -• • -c .. 
Z 
0 

~ 
~ 
l&.I 
..J ,-

o 
500 

I-

450 

r-

400 

I-

350 

-

300 

-

250 

, 
..., 

200 o 

I 

V 
~ ~/ 

/' 

// 
I 

/ 
/ , 

I , 

I 
100 

AREA, in thousand acres 
2 3 4 5 6 7 8 9 

I I I I I I I I I 

eROSS POOL ELEVATION 466.0 FT 
. -------------------~ ~~ 

~ 
~. 

~,.-

SPILLIfAY CREST ELEVA'lON 418.0 FT ,,--
~ 

i""""'" ~----~----.".-. ---
~ ------" 

--~ --? t ..---1---
/ 

~ c ,," .. _~E~ 
t " -~ ,.. 

,-'-,-
/~ 

",; 

", 
til' 

, 

I 

I I I I I I I I I I 
200 300 400 500 600 700 800 900 

CAPACITY, in thousand acre -feet 

10 
I 

---" 
--~ 

~ 

I 
1000 

II' 12 13 
I I 

----= 
~ .,.,.-,.- -- ,,"'" ,," 

,.-' I" 

I 
1100 

-

-

-

-

-

I 
1200 1300 

FOLSOM DAM AND LAKE 
AMERICAN RIVER, CAUFORNIA 

AREA AND CAPACITY CURVES 

U.S. ARMY CORPS OF ENGINEERS 
SACRAMENTO DISTRICT 

~ , ' 
t 

1 , 

CHART A-i 



FOLSOM DA~A AND LAKE. AMERICAN RIVER. CALIFORNA 

CAPACITY TABLE 
FOLSOM LAKE 

Elev. Differ-
Feet ence 

321 78.296 78,479 78.662 78.845 79.028 79.212 79.395 79.578 79.761 79,944 1.831 
322 80.127 80.313 80,499 80.685 80.871 81.058 81.244 81,430 81.616 81.802 1.861 
323 81.988 82.1n 82,367 82.556 82.746 82.935 83.124 83,314 83.503 83,693 1.894 
324 83.882 84.075 84,_ 84.460 84.653 84.846 85.039 85,232 85.424 85.617 1.928 
325 85.810 86.006 86.202 86.399 86.595 86.791 86.987 87.183 87.380 87.576 1.962 

326 87.n2 87.972 88.172 88.372 88.572 88.n2 88.972 89.172 89.372 89.572 2,000 
327 89.n2 89.976 90.179 90.383 90.587 90.790 90.994 91.198 91.402 91.605 2.037 
328 91.809 92.016 92.224 92.432 92.639 92.846 93.054 93.262 93._ 93.676 2.075 
329 93.884 94.096 94.307 94.519 94.730 94.942 95.154 95.365 95.5n 95.788 2.116 
330 96.000 96,216 96.431 96.646 96.862 97.078 97.293 97.508 97.724 97.940 2.155 
331 98.155 98.375 98.594 98.814 .99.034 99.254 99,473 99.693 99.913 100,132 2.197 
332 100.352 100.576 100.800 101.024 101.248 101,472 101.696 101.920 102,144 102,368 2,240 
333 102.592 102.820 103.048 103.2n 103,505 013.733 103.961 104.189 104.418 104.646 2,282 
334 104.874 105.107 105.340 105.572 105.805 106,038 016.271 106.504 106,736 106,969 2.328 
335 107.202 107.439 107.6n 107.914 108.151 108.388 108.626 108.863 109.100 109,338 2,373 

336 109.575 109.817 110.059 110.301 110.543 110.784 111.026 111.268 111.510 111.752 2,419 
337 111.994 112.241 112.488 112,734 112,981 113.228 113,475 113.722 113.968 114.215 2,468 
338 114.462 114.714 114.965 115,216 115.468 115.720 115.971 116.222 116.474 116,726 2,515 
339 116.9n 117.234 117.490 117.746 118.003 118.260 118.516 118.n2 119.029 119._ 2,565 
340 119.542 119.804 120.065 120,326 120.588 120.850 121.111 121.372 121.634 121.896 2.615 
341 122.157 122,424 122.690 122.956 123,223 123.490 123.756 124,022 124.289 124.556 2,685 
342 124.822 125.094 125.365 125.637 125.908 126.180 126.452 126.723 126.995 127._ 2.716 
343 127.538 127.815 128.091 128,368 128.644 128.921 129.198 129.474 129.751 130.027 2,766 
344 130.304 130.586 130.868 131.149 131.431 131.713 131.995 132.2n 132.558 132,840 2,818 
345 133.122 133.409 133,696 133.982 134.269 134.556 134.843 135.130 135.416 135,703 2,868 

346 135.990 136.282 136.574 136.867 137.159 137.451 137.743 138.035 138.328 138,620 2,922 
347 138.912 139.209 139.506 139.804 140.101 140.398 140.695 140.992 141.290 141,598 2,972 
348 141.884 142.187 142,489 142,792 143.094 143.397 143.700 144.002 144.305 144.607 3.026 
349 144.910 145.218 145.526 145.833 146.141 146.449 146.757 147.065 147.372 147.680 3.078 
350 147.988 148.301 148.614 148.928 149.241 149.554 149.867 150.180 150.494 150.801 3.132 
351 151.120 151.539 151.757 152.076 152.395 152.714 153.032 153.351 153.670 153.988 3.187 
352 154.307 154.631 154.955 155.280 155.604 155.928 156.252 156.576 156.901 157.225 3.242 
353 157.549 157.879 158.209 158.539 158._ 159.198 159.528 159.858 160.188 160.518 3.299 
354 160.848 161.184 161.519 161.855 162.190 162.526 162.882 163.197 163.533 163.868 3.356 
355 164.204 164.545 164.887 165.228 165.570 165.911 166,252 166.594 166.935 167.m 3.414 

356 167.618 167.965 168.313 168.660 169.008 169.355 169.702 170.050 170.397 170.745 3.474 
357 171.092 171.445 171.799 172.152 172.506 172.859 173,212 173.566 173,919 174,273 3.534 
358 174.626 174.986 175.345 175.705 176.064 176.424 176.784 In.l43 In.503 In.862 3.596 
359 178.222 178.588 178.954 173.320 179._ 180.052 180.417 180.783 181.149 181.515 3.659 
360 181.881 182.253 182,625 182.998 183.370 183.742 184.114 184.486 184.659 185.231 3.722 

361 185.603 185.982 186.360 186.739 187.118 187.496 187.875 188.254 188.633 189.011 3.787 
362 189.390 189.n5 190.161 190,546 190.932 191.317 191.702 192.088 192,473 192,859 ·3.854 
363 193.244 193.636 194.029 194.421 194.813 195.206 195.598 195.990 196,382 196.n5 3,923 
364 197.167 197.566 197._ 198.365 198.785 199.165 199.563 199.983 200 •• 200.762 3.994 
365 201.161 201.568 201.974 202.381 202,788 203.194 203.601 204.008 204.415 204.821 4.067 

366 205.228 205.642 206.056 206.471 206.885 207.299 207.713 208.127 208.542 208.956 4.142 
367 209.370 209.792 210.214 210.636 211.058 211.480 211.901 212.323 212.745 213.167 4,219 
368 213.589 214.019 214.449 214.878 215,308 215.738 216.168 216.598 217.028 218.457 4.298 
369 217.887 218.325 218.763 219.201 219.639 . 220.076 220.514 220.952 221.390 221,828 4.379 
370 222._ 222,712 223.158 223.604 224.050 224.496 224.942 225.388 225.834 226,820 4.460 
371 226.726 227,180 227.634 228.089 228.543 228.997 229.451 229.905 230.360" 230.814 4,542 
372 231._ 231.731 232.193 232.656 233.118 233.581 234.044 234.506 234.969 235.431 4.626 
373 235.894 236,365 236.836 237.307 237.n8 238.249 238.720 239.191 239,862 240.133 4.710 
374 240.604 241.084 241.563 242.043 242.522 243.002 243.482 243.961 244.441 244,920 4.796 
375 245.400 245.888 246.3n 246.865 247.353 247.842 248.330 248.818 249.306 249.795 4,863 
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CAPACITY TABLE FOLSOM LAKE 

Elev. Differ-
Feet ence 

376 250,283 250,780 251,277 251,744 252,271 252,768 253,265 253,762 254,259 254,756 4,970 
3n 255,253 255,759 256,265 256,no 257,276 257,782 258,268 258,794 259,299 259,805 5,058 
378 280,311 260,826 261,340 261,855 262,370 262,884 263,. 263,914 264,429 264,943 5,147 
379 265,458 265,982 266,505 267,028 267,552 268,076 268,599 268,122 268,646 270,170 5,235 
380 270,693 271,225 271,758 272,290 272,823 273,355 273,887 274,420 274,952 275,485 5,324 

381 276,017 276,558 2n,099 2n,641 278,182 278,723 279.264 279,805 280,347 280,888 5,412 
382 281,429 281,979 282,529 283,079 283,629 284,178 284,728 285,278 285,828 286,378 5,499 
383 286,928 287,487 268,045 288,804 289,163 289,722 290,280 290,839 291,398 291,956 5,587 
384 292,515 293,082 293,650 294,217 294,784 295,352 295,919 296,_ 297,053 297,621 5,673 
385 298,188 298,764 299,340 299,916 300,492 301,068 301,643 302,219 392,795 393,371 5,759 

386 303,947 304.532 305.116 305,700 306.285 306.870 307,454 308.038 308.623 309.208 5,845 
387 309.792 310.385 310.978 311,571 312.164 312,756 313.349 313,942 314,535 315.128 5,929 
388 315.721 316.322 316.924 317,525 318.127 318,728 319.329 319,931 320.532 321.134 6,014 
389 321,735 322.345 322.955 323,564 324.174 324.784 325,394 326,004 326,613 327,223 6.098 
390 327.833 328,451 329.069 329.687 330,305 330.924 331.542 332.160 332,n8 333.396 6.181 

391 334.014 334.640 335,267 335,894 336.520 337.146 337.773 338.400 339.026 339.652 6,267 
392 340.279 340.914 341,548 342,183 342.818 343,452 344.087 344.722 345.357 345,991 6,347 
393 346,626 347,269 347.912 348,555 349,198 349.840 350,483 351.126 351,769 352,412 6,429 
394 353,055 353,706 354,357 355.008 355,659 356,310 356060 357,613 358.264 358.915 6,511 
395 359,566 360.225 360.885 361,543 362,202 362,862 363.521 364,180 364.839 365.498 6,591 

396 366,157 366.824 367,491 368.159 368,826 369,493 370,160 370,827 371,. 372.162 6,672 
397 372,829 373.504 374.179 374.855 375.530 376.205 376.80 3n,555 378.231 378.906 6,752 
398 379,581 380,264 380.947 381.630 382,313 382,996 383.680 384.363 385,046 385.129 6,831 
399 386,412 387,103 387,794 388.485 389.176 389,868 390.559 391.250 391,941 392.632 6.911 
400 393,323 394.022 394.721 395.420 396.119 396,818 397,517 398,216 398.915 399,614 6.990 

401 400,313 401.020 401,727 402,434 403.141 403,848 404,555 405,262 405.969 406,676 7.070 
402 407.383 408,09 408,813 409,528 410,243 410,958 411,673 412,388 413.103 413,818 7,150 
403 414,533 415.256 415.979 416.702 417,425 418,148 418,871 419,~ 420,317 421,040 7.230 
404 421.763 422,494 423,225 423,956 424.687 425,418 426.149 426,880 427,611 428,342 7,310 
405 429.073 429.812 430,551 431.290 432.029 432,768 433.507 434,246 434,985 435.724 7,390 

406 436,463 437,210 437,957 438,704 439.451 440,198 440,945 441.692 442,439 443,186 7.470 
407 443,933 444._ 445.443 446,198 446,953 447.708 448.463 449,218 449,973 450,728 7,550 
408 451,483 452.246 453,009 453,n2 454,535 455,298 456,060 454,823 457,586 458,349 7,629 
409 459,112 459,883 480,654 461,425 462, 196 462,966 463,737 464.508 485,279 486,050 7,7(19 
410 486.821 467,600 468,378 469,157 469,936 470,714 471,493 472.272 473,051 473.829 7,787 

411 474,608 475,395 476,181 476,968 4n,755 478,542 479,328 480,115 480,902 481,_ 7,867 
412 482,475 483,270 484,064 484,858 485,653 486,448 487,242 488,036 488,831 489,626 7,945 
413 490.420 491,222 492.025 _.828 493,630 494,432 495,235 496,038 496,840 497,642 8,025 
414 496,445 499.255 500,_ 500.876 501.686 502,496 503.307 504,117 504,927 505,738 8.103 
415 506.548 507.366 508.185 509,003 509,821 510,640 511,458 512,276 513,094 513,913 8,183 

416 514,731 515,557 516,383 517.209 518.035 518,862 519,688 520,514 521,340 522,166 8,261 
417 522,992 523,826 524,660 525,494 526,328 527,162 527,997 528,831 529,665 530,499 8,341 
418 531,333 532,175 533,017 533,859 534,701 535,542 536,384 537,226 538.068 538,910 8,419 
419 539,752 540,602 541,452 542,302 543,152 544,002 544,851 545,701 548,551 547,401 8,. 
420 548,251 459,1(19 549,966 550,824 551,682 552,540 553,397 554,255 555,113 555,970 8,5n 

421 556,828 557,683 558,559 559,424 560,290 561,155 562,020 562,_ 563,751 564.617 8,654 
422 565,482 566,355 567,228 568,101 568,974 569,846 570,719 571,592 572,485 573,338 8,729 
423 574,211 575,(191 575,971 576,852 5n,732 578,612 579,_ 580,372 581,253 582,133 8,802 
424 583,013 583,900 584,788 585,675 586,562 587,450 588,337 589,224 590,111 590,999 8,873 
425 591,886 592,780 593,674 594,569 595,463 596,357 597,251 598,145 599,040 599,934 8,942 

426 600,828 601,729 602,630 6OJ,532 804,433 605,334 606,235 607,136 608,038 608,939 9,012 
427 6(19,840 610,748 611,656 612,563 613,471 614,379 615,287 616,195 617,102 618,010 9,078 
428 681,918 619,832 620,747 621,662 622,576 623,490 624,405 625,320 626,234 627,148 9,145 
429 628,063 628,984 629,905 630,826 631,747 632,668 633,590 634,511 635,432 636,353 9,211 
430 637,274 638,202 639,129 640,057 640,984 641,912 642,840 643,767 644,695 645,622 9,276 

4 Nov 55 File: AM-1-26-723 

SHEET 2 OF 3 CHART A-2 



CAPACITY TABLE FOLSOM LAKE 

Elev. Differ-
Feet 0.4 ence 

ACRE-FEET 

431 646,550 647,484 648,418 649,353 650,287 561,221 652,155 653,089 654,024 654,958 9,342 
432 655,892 656,833 657,n3 658,714 659,654 660,595 661,536 662,476 663,417 664,357 9,406 
433 665,298 666,245 667,192 668,139 669,086 670,033 670,980 671,927 672,874 673,821 9,470 
434 674,768 675,721 676,675 6n,628 678,582 679,535 680,488 681,442 682,395- 683,349 9,534 
435 684,302 685,262 686,221 687,181 688,140 689,100 690,060 691,019 691,979 692,938 9,596 

436 693,898 694,864 695,830 696,796 697,762 698,728 699,693 700,659 701,625 702,591 9,659 
437 703,557 704,529 705,501 706,473 707,445 708,418 709,390 710,362 711,334 712,306 9,721 
438 713,278 714,256 715,234 716,213 717,191 718,169 719,147 720,125 721,104 722,082 9,782 
439 723,060 724,044 725,029 726,013 726,998 727,982 728,966 729,951 730,935 731,920 9,844 
440 732,904 733,894 734,884 735,875 736,865 737,855 738,845 739,835 740,826 741,816 9,902 
441 742,806 743,802 744,799 745,795 746,792 747,788 748,784 749,781 750,m 751,n4 9,964 
442 752,no 753,n2 754,n5 755,7n 756,779 757,782 758,784 759,786 760,788 761,791 10,023 
443 762,793 763,802 764,810 765,818 766,827 767,836 768,844 769,852 nO,861 nl,870 10,085 
444 n2,878 n3,892 n4,907 n5,922 n6,936 m,95O n8,965 779,980 780,994 782,008 10,145 
445 783,023 784,044 785,065 786,086 787,107 788,128 789,148 790,169 791,190 792,211 10,209 

446 793,232 794,259 795,286 796,313 797,340 798,367 799,394 800,421 801,448 802,475 10,270 
447 803,502 804,535 805,568 806,602 807,635 808,668 809,701 810,734 811,768 812,801 10,332 
448 813,834 814,873 815,913 816,952 817,992 819,031 820,070 821,110 822,149 823,189 10,394 
449 824,228 825,274 826,319 827,365 828,410 829,456 830,502 831,547 832,593 833,638 10,456 
450 834,684 .835,736 836,788 837,839 838,891 839,943 840,995 842,047 843,098 844,150 10,518 

451 845,202 846,260 847,318 848,376 849,434 850,492 851,550 852,60S 853,666 854,724 10,580 
452 855,782 856,846 857,910 858,975 860,039 861,103 862,167 863,231 864,296 865,360 10,642 
453 866,424 867,494 868,565 869,635 870,706 871,n6 872,846 873,917 874,987 876,058 10,704 
454 8n,128 878,205 879,281 880,358 881,434 882,511 883,588 884,664 885,741 886,817 10,766 
455 887,894 888,9n 890,060 891,142 892,225 893,308 894,391 895,474 896,556 897,639 10,828 

456 898,722 899,911 900,900 901,989 903,078 904,167 905,256 906,345 907,434 908,523 10,890 
457 909,612 910,707 911,802 912,897 913,992 915,088 916,183 917,278 918,373 919,468 10,951 
458 920,563 921,664 922,765 923,867 924,968 926,069 927,170 928,271 929,373 930,474 11,012 
459 931,575 932,682 933,789 934,897 936,004 937,111 938,218 939,325 940,433 941,540 11,072 
460 942,647 943,760 944,873 945,986 947,099 948,212 949,326 950,439 951,552 952,665 11,131 

461 953,n8 954,897 956,016 957,135 958,254 959.373 960.492 961.611 962.730 963,849 11,190 
462 964,968 966,093 967,218 968.342 969,467 970,592 971,717 972,842 973.966 975.091 11,248 
463 976.216 9n,346 978.4n 979.607 980.738 981.868 982.998 964.129 985.259 986.390 11.304 
464 987,520 988,856 989.792 990.928 992.064 993.200 994.336 995.472 996,60S 997,744 11,360 
465 998.880 1.000.021 1.001.163 1.002.304 1,003,446 1.004,587 1.005.728 1,006.870 1,008,011 1,009.153 11.414 

466 1.010.294 1.011.441 1,012.588 1,013.735 1.014.882 1.016.028 1.017.175 1.018.322 1,019.49 1.020.616 11.469 
467 1.021,763 1.022,915 1.025.068 1.025.220 1.026.372 1.027,524 1.028.6n 1.029.829 1.030.981 1.032.134 11.523 
468 1.03.1.286 1.034.444 1.035.601 1.~.759 1,037,916 1.039.074 1.040232 1.041._ 1.042.547 1.043.704 11.576 
469 1.044.862 1,046.025 1.047,188 1,048,351 1,049.514 1.050,m 1.051,840 1,053.003 1.054,166 1,055,329 11,630 
470 1,056.492 1,057,660 1.058,828 1,059.997 1,061,165 1,082,333 1,063,501 1,064,_ 1,065,838 1,067,006 11,682 

471 1.068,174 1,069,347 1,070,521 1,071,694 1,072,868 1,074,041 1,075,214 t,076.388 l,on,561 1,078,735 11,734 
472 l,079.90S 1,081,087 1,082.265 1,083,444 1,084,622 1,085,801 1,066,980 1,088.158 1,089,337 1,090,515 11,786 
473 1,091.694 1,092.878 1,094,082 1,095,245 1,096,429 1.097,613 1.098,797 1,099.981 1.101,164 1,102.348 11,838 
474 1,103.532 1,104.721 1.105.910 1.107,098 1,108.287 1.109,476 1,110.665 1,111.854 1.113.042 1,114,231 11,888 
475 1.115.420 1,116.614 1.117.808 1.119,002 1.120.198 1,121.390 1.122.584 1.123.n8 1,124,972 1.126,166 11.940 
476 1,127.360 1.128.559 1.129.758 1.130.957 1,132.156 1,133.550 1,134.554 1,135,753 1,136,952 1,138,151 11.990 
4n 1.139.350 1,140.554 1,141.758 1,142,_ 1.144.186 1.145.370 1.146.575 1,147.779 1.148,983 1,150.187 12,041 
478 1,151,391 1,152,600 1.153.809 1.155,018 1.156.227 1,157,436 1,158.646 1,159.855 1,161,064 1,162.273 12,091 
479 1,163.482 1,164,_ 1,165.910 1.167,124 1,168.338 1,169.552 1,170.767 1,171.981 1,173,195 1.174,409 12,141 
480 1,175.623 1,176,842 1.178.061 1,179,280 1,180,499 1,181,718 1,182.938 1,184.157 1,185,376 1,186,595 12,191 

NOTES: 1. Areas below elevation 400 ft based on USGS River Survey "American River above Folsom" surveyed in 
1935-36. contour interval 20 ft. Areas above elevation 420 ft based on USC of E survey dated March 1946. 
file No. AM-1-21-97, contour interval 20 ft. Datum is mean sea level. 

2. Minimum power pool elevation: 327.0 ft. 

3. Gross pool elevation: 466.0 ft. 
4. 

5. Basic computations by Corps of Engineers and interpolations by Bureau of Reclamation. 

4 Nov 55 File: AM-1-26-723 
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Note I 
Capacity of the three a~iliar.r 
spillway gates excluded. 
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outlets 275.s / i 24 28 34 26 36 
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0 P E R A T I 0 N A L D A T A R E Q U I R E M E N T S 
FOLSOM DAM , LAKE, AMERICAN RIVER, CALIFORNIA 

COE COE 
AES COtt PROJECT STATUS PROJECT IASIH RES CON 
STATUS CRITERIOH COHDITION DATA REQUIRE .. EHT t 

I D.alV In'low L ••• Th.n •••••• 'd "0 nood Thr •• ' 
D.aly D.'. on non-work d.V. 
.h.l •• 'urni.h.d on 'ir.' 
work d.V 'ollowanl .V .g •• hr. 

II 
D.alV In'low Equ.l '0 OR Or •• '.r 

'or.e •• t stor •• Y,Pot.nta.l D.aly O.t. 'urn •• h.d Th.n ..... sid 
& L ••• Th.n 2 •••••• 'd R ••• rvoar F.C. Sp.c. Encro.ch •• nt •••• d.y .y .g •• hr. 

D •• ly In'low Equ.l to OR Cr •• t.r For.c •• t Stor •• Y,R ••• rvoar O •• lV D.' ••••••• 'or II 
III Th.n •••••• 'd F.C. Spac. Encroach.ant rlu. 9~or' P.r'od D.t ••• 6 ••• & L ••• Th.n a.f .... 'd 28.. 18 •• & 24.8 hr. 

OR F .C. Sp.c. Ilcro.ch •• n' 0' 
2S11 or Gr •• t.r 

In'loM Eaual to OR Ora.'.r Store In Pro,r ••• Y'R ••• rvolr O.llV O.t ••••••• 'or II 
III Th.n 2 .... d. F.C. Sp.c. Encro.ch •• nt. Slue Short P.riod O.t ••• ch 

& OR F.C. Sf.c. Encro.ch •• nt 0' F.C. R.I ••••• Ar. a.ln, hr •• 8288. '488. 868 •• tc aSIi or Cr.. .r ".d. Fro. R ••• rvoar 

,.v.,. Flood T~r •• '. Flood 'lowl D.alV o.t ••••••• 'or II 
II O.cl.r.d E .. ".ncV Occu"an,_ r •• ry.ncv D.cl.r.d Slu, Short P.r10d D.t ••• ch 

IV Oi.\r c\ rn, n •• r hr. ','2" •• 4 •••••••• \c 

t OPEAATION DATAl 
DaHU Da\81 

[1] El.vat'on • Stora,. I Out'low • In'low. 
[2] For.ca.t.d ,n'low .nd .nt'cip.t.eI out'loM ch.ny ••• 

in or .dJac.nt to the dr.1na,e b •• 1n. [3] Pr.cipit.'ion ., the d ••• nd at r.por'in, .,., on. 
[4] Th ••• oun' 0' Flood Control .p.c. r.qu'r.d. 

Short P.riod D.t.1 (For A.1n'lood Condition. onlV' 
D., •••••••• ~ove .nd o'h.r d., ••• reque.'e •• 

.U. 13-ftW-11 
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NOTES 

1, The objective of the Flood Control Diagram is to provide on increased degree of 
protection to the Lower American River during the development of a revised flood control 
operational plan for the American River Basin, 

2, Flood Control Reservation is the flood control space required under present authorization, 
When water is stored in this space, reservoir releases must be in accordance with 
requirements of this diagram, 

USE OF DIAGRAM 

1, Rain flood parameters define the flood control space reservation on any given day and are 
computed daily from the weighted accumulation 01 seasonal basin mean precipitation by 
adding the current day's precipitation in inches to 97% of the parameter computed the 
preceding day, 

2, Except when larger releases are required by the accompanying Emergency Spillway Release 
Diagram, water stored Within the Flood Control Reservation, defined hereon, shall be 
released as rapidly as possible subject to the follOWing schedule: 

..JJ 
a. Required Flood Control Release - Maximum inflow up to 115,000 cIs but not less than 

20.000 cfs when inflows are increaslOg 

b Releases wll' not oe increased more than 15,000 cis or decreased more than ~O.DOO cIs 
dunng any 2 hour penod, 

.!.J Maximum inflow is the greatest inflow since storage entered into Flood Contra' Reservation, 

FOLSOM DAM AND LAKE 
American River, California 

FLOOD CONTROL DIAGRAM 

Regional Direc10r Mid Pecific Region 
U.S,B,R, 

Effective Dote 7No\l8mber 1986 File No, AM-1-26-584 
CHART A-I 
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EMERGENCY SPILUIAY RELEASE DIAGRAM 
OPERATING INSTRUCTIONS 

I. Tile following procedure should be ini tiated whenever "ater is stored at>ave ~Ievation 1+118 feet "'.5.1 ana flood control releases are 
required by tile Flood Control Diagram. , 

a. t.cmpute preceoin~ hours inilow in thousand c.l.s. This is the parllllleter value u.ed to enter dia~riUII. 
b. When the stage has not exceeded normal full pool (elev. 466 feet m.s. I ) determine if the inflow is increasing faster than 5,000 

c.f.s. per hour. If t~e inflow is increasing faster than 5,000 c.f.s. per hour enter diagram from existing pool elevation, Find 
dashed I ine parameter value and read inuicated release. . 

c. ~en the stage is above normal full pool (elev. ~66 feet m.s. I.) or the inflow is not increasing faster than 5,000 c.f.s. per 
hour enter diagram from existing pool elevation. Find solid line parameter value and read indicated release. 

d. Whenever the indicated release is greater than 115,000 c.f.s., such release will be accomplished in accordance wit~ the release 
schedule shown belo". Use flood control diagram to determine release of 115.000 c.f.s. or less 

2. Once releases based on this emergency spillway release diagram are initiated. gate changes shall be made in accordance with the criteria 
found herein. ~ntil the stage drops below elevation ~48 feet m.s.l. 

POOL HEV AT! O~ 
less than elev. ~118 

£1 ev. 11118-1170 
rising pool 

Greater than elev. 
1+70 ri sing pool 

Greater than elev . 
11118 fall i n9 poo I 

Greater than elev. 
11118 fall ing poo: 

COHOI nON 

Downstream levees 
intact 

Downstream levees 
intact 

Downstream levees 
intact 

Oownstream levees 
inoperative 

TIME. 

0800 
0900 
1000 
1100 
1200 
1300 
11100 

1500 

1600 

POOL 
ELE~ 

1158.0 
11&9.7 
1161.11 

1163. I 

11611.11 
1166.0 
1167.2 
1168.3 
1169. I 

SCHEDULE FOR EMERGENCY SPILLWAY RELEASES 
INOICATE~ RELE4SE ACTION 

o to 115.000 ·c. f. s. 
115.000 to 160,000 
c. f. s. 

Greater than 160,000 
c. f. s. 

The 1 esser of 125% 
of inflow ormaximull1 
release durin~ flood. 
The I esser of 125% 
of inflow or maximum 
release during flood . 

Follow F.e. Diagram 
Increase outflows to indicated release at a rate af 15,000 c.f.a. 
per 2 hrs. Notify local authorities that evacuation of areu 
adjacent to downstream levees should be initiated. Do not reduce 
outflow while pool is rising. 
Increase outflow to indicated relea~e but not greater than 160,000 
c.f.s. until 6 hrs. has elapsed since flows greater tnan 115,000 
were initiated. 
Make indicated release but do not reduce outflow$ below II~.OOO 
c.f.s. until the reservoir pool has dropped below elev. 1148. 

Make indicated release but do not reduce outflows helow 50,000 
c.f.s. until the reservoir pool has aroppeJ befow elev. ~~. 

EXANPlE OF I) 1 AGRAM UTILI ZAT ION 
MEAN INflOW 

LAST KOUR 
3al .000 
3110 ,000 
350.1>00 

356,000 

351.000 
3110,()00 

325,000 

295.000 
260.000 

INDICATED 
RELEASE 

F.e. Diagram 
150.000 
160,000 

160,000 
1~2.000 

1511.000 
158 .000 

153,000 
11111.000 

OUTfLOW 
NEXT HOUR 

115,000 c.f. s. 
130,000 

130 .000 
1~5 ,000 

1~5 .000 

1511.000 
158,000 

168.000 
158.000 

FOLSOM DAM AND LAKE 
American River, California 

EMERGENCY SPILLWAY RELEASE DIAGRAM 
Prepared Pursuant to FII'Od Control ReQulatlons for Folsom Dam and Loke in occordance 
with the Code of Federal R~ions Title 33 Port 208.11 

APPROVED' ' .! t TO i:J . 

Effective Dote ., November 1986 File No. AM-I- 26 -584 
CHART A-9 
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47184 
ablence of any incllcaUon t.b&t further 
'public comment would shed any new 
11lht on the matter, OSHA concludes 
that no c:b&n&e in the standard Is war-
ranted. AccordiDClY, the lI'OUDd-fault 
protect1on standard at 2t CPR 
1910.309<c) and 29 CPR 192t.4OO<b), sa 
J)I'DIIlulpt.ed on December 21, une. Is 
bereby reatflrmed. 
(Sees. ICb) aDcIlCc). Pub. 1.. I1-SM. 14 StaL 
lIN. 1S11 (21 u.s.c. as. 15'1'); teC. lOT. Pub. 
1.. 111-64. U StaL lit (40 u.s.c. 3Ut. Secre-
tary of Labor's Order No. 1-'1'8 (41 PH 
2I05It. 211 CPR Part 11111.) 

SIcned at WuhinItOn. D.C., this 3d 
day of October 1978. 

Eo1.A BOIGJIAII. 
Aui.rttJnt ~ta.", 0/ Labor. 

CPR DOc. 71-2181'1' Piled 10-12-78: 8:45 am) 

[371G-92-M) 
title 33 Maw ............ Na ....... 

W ...... 

CHAmlII-CORPS Of ENGINEEIS. 
DlPAUMENT Of THE AlMY 

CD 1110-2-2411 

'AU 2OI-FLOOO CONftOL 
IEGULAnoNS 

\he ., Sterop Allecated fer Aeod 
c..mw ..... Nav9atien Purposes 

AGENCY: U.s. Army Corps of EDci-
neers.DOD. 
AcrJON: FInal rule. 
SUlDL\RY: This reviSion of 33 CPR 
208.11 recuJations prescribes tbe 
polley and procedure for recuJatinc 
reservoir projects capable of recuJa-
tion for flOOd control or navtp.tion 
and the use of storace allocated for 
sucb purooses and provided on the 
basis of flOOd control and naviption. 
The revised recuJat10ns are app1lc:aOie 
to duD and reservoir projects licensed. 
maintained. and operated under provi-
sions of the Federal Power Act (41 
Stat. 1063 <18 U.s.C. 191<A))). Pub. L. 
83-438, and otber s1milar autborizins 
letrial&tlon: u well sa to reservoir pro-
Jecta constructed wbolly or In part 
With Federal funds u dIreeted by sec-
tlon 7 of the Flood Control Act of 
1944. These reculat10ns are intended 
to eatabUsb an understancUnc between 
project owners. operatinc aaenctes and 
the Corps of Enlineers With reIU'Cl to 
certain activities and respoD8iblllUes 
concemlna water control mana.aement 
tbrOUCbout the Nation in the Interest 
of nooct control and naviptlon. Inter-
ested persons were siven untll Novem· 
ber 2. IIrn (42 Fa 5'fl41) to submit 
comment&. No written comments were 
received. 
DATES: This rerulation Is effective on 
October IS. 1978. 

IULES AND UGULATIONS 

ADDRESSES' HQDA (OAEN-CWE- (xvi) Wanapum Dam and Reservoir. 
BY) Wuh1ncton, D.C. 20314. (XviI> WeUa Dam and Lake Pateros. 

R ....-.,· ~""~"TION (d) U.s. Army Corps of En8ineers. 
PO runoTHER .u~r..,~ South Atlantic DivtatOD area: Lewis 114. 
CONTACT: Smith Dam and Reservoir. 

Mr. EdIar P. Story, EDcineertnc Ol· (e) U.s. Anny Corps of En8ineers. 
vUston. Civil Woru Directorate. South PuUlc OlviaioD area; 
Office of the Chief of:a:n.tneen. (I) IncIlan V&Ile,. Dam UJd Reservoir. 
WuhiDcton. D.C. 20314 202-G3- <til Lemon Dam and Reservoir. 
7330. (W) NavaJo Dam and Reservoir. 

SUPPLEMENTARY INJI'OlUIATION: <tV) Pao1na Dam and Reservoir. 
Tbia flnal reauJat10n Is esaentlallY the (v) Valleclto Dam and Reservoir. 
same u the propoaed rule (42 PR The followtnc projects are deleted 
5383'1), bowever. certatn reorderlna from the Uat of proJecta: 
baa been done of the reference ~ (a) U.s. ArmY Corps of En8ineers. 
al presented in § 208.11Cb). Speciflcal- Soutb Altant1c OlvtatOD area: H. Neely 
Iy, excerpts from sections 4(e). lOCa). Henry Dam and Reservoir. 
and 10<c) of the Federal Power .Act eb) U.s. ArmY Corps of Enaineers, 
have been added for improved clarity. South Pacific DivUston area: 
ALso ~ Power Commission order m Causey Dam and Reservoir. 
No. 540 issued October 31, 1975. and eU) DevU Creek Dam and Reservoir. 
publlsbed November 7. 1975 (40 Fa Nor&.-Tbe ClUe! of EnaDeen nu deter-
51998), amencUnc § 2.9 of the Commia- miDed that ttUs rule does not contaID a 
sion's ceneral polley and interpret&- major p~ recauirtDc preoaraUoD of an 
tions whicb prescribed staDdarcIlzed IDtlaUon Impect statement under E:xecuUve 
conclltions (Forma) for inclWl10D in Order 11821 aDd OMB C1rcular A-lOT (Stat· 
prelim1nary permits and licenses u&0r7 Authority Pub. L. 90-483). 
issued under part I of the Peder&l Dated: October 10. 1978. 
Power Act baa been c1ted and appro-
priately excerpted. Reference to and CB.utu:s I. McQanns. 
citation from article 33 of Federal M4ior ~ USA. 
Power Commission license No. 2009 Director 0/ Civil Wora.. 
bave been deleted in lieu thereof. ·Section 208.11 is revised to read as 

In addition to tbe proposed act10n. follows: 
certain project names and pertinent 
data are added to and deleted from .Z88.n R.epIa&ioM for 11M of ItOrap ai-
tbe Ust of projects shown in IocaIed for flood _trot or nari&a&ion 
§ 208.l1(e). list of projects (42 Fa aad/or pro. 0 .... 1io11 at ~oin 
5363'7). The folloWini projecta are _ject to ............ 01 ..... aad rer-
added to the list of projects: uJa&ioM by the 5eeretar)' of the Anny 

(a) U.s. Army Corps of En8ineers. In the in"" or flood -uof aad 
MiaIourt River Division area: Webster ... ip&ioft. 
Dam and Lake. (al Pu17lO4e. This recuJaUon pre· 

(b) U.s. ArmY Corps of EnciDeers. scribes the responsibWties and reneral 
New Enlland Division area: procedures for replattnc reservoir 

(i) Bear Swamp Pumped Storap projects capable of reculatlon for 
Project. flood control or naviption and t.be use 

(ii) Turners Falls Reservoir. . 
(c) U.s. Army Corps of ED8ineera. of storace allocated for such purposes 

i"or..h Pacific Division area: and provided on the buls of Good con-
(i) American Falls Dam and Reser- trol and navlp.tion. except projects 

voir. owned and operated by tbe Corps of 
<H) Anderson Ranch Dam and Reser- Enlineers: the International Bound-

voir. ary and Water Commission. Unitf!d 
<HI> Arrowrock Dam and Resenoir. States and MeX1CO: and those under 
<IV) Brownlee Dam and Reservoir. the Jurtsclictlon of the International 
(v) Grand Coulee Dam and Pranklin .JOint Commission, United States. and 

D. Roosevelt Lake. canada. .and t.be Columbia River 
(vi) Heus Canyon Dam and Reser. Treaty. The intent of this relUlation Is 

voir. to establish an understandinl between 
(vtil Kerr Dam and Flathead Lake. project owners. operatin, &lencies. 
(vilU Mayfield Dam and Reservoir. and the Corps of Enc1D~rs. 
(iX) MoIsyroc:k Dam and Davt8lOn (b) Rupcm.tibilitia. The bUic rf!. 

Lake. aponstbillties of tbe Corps of En,I-
<x) Oxbow Dam and Rese"oir. neers reprcUnc project operation are 
<xU Priest Rapids Dam and Reser- set out in the c1ted authonty and de· 

voir. scrtbed in the followinC pancrapn.: 
(xlU Ririe Dam and Reservoir. (1) Section 7 of the Flood Control 
(xiii> Rocky Reach Dam and Lake Act of 1944 (58 Slat. 880. 33 U.s.C. 

Entiat. 701) c:Urecta the Secretary of the Anny 
(xiV) Roes Dam and Reservoir. . to preecrtbe repJaUcma for Good con 
<xv) Upper Baker Dam and Baker trol and nav1p.t1on in the !oUowinc 

Lake. manner: 



Rel'elltt('r, it shaJl be th~ duty of th~ See-
~ ot War to DrelCftbe reculaLiOfti tor 
lh~ u.. of storace alIoeated tor fiood control 
or navipuon at aJl reservoirs conatructecI 
wholly or in !)art with PederaI fUDdl pro. 
\'Ided on th~ bula of $UCb DUr'J)CIeeS. and the 
OJ)eI'ation of any sucb projeet abaIJ be in ac-
cordanCe with sucb recuJat,ioaI: -PrcnIided. 
That uu. seeuon abaIJ DOt SllDly to the Ten· 
n_ Valley Authority, ~ that in cue 
of danCer from fioodl on the lower Ohio 
and MlulssiPPi Rtvers the Tenneaee ValleY 
Authority II dlncted to recuJate the releUe 
of water from the Te~ Rtnr Into the 
Ohio Rh'er in ICCOrdanee with such InItrUC· 
tiona u 1ft&)' be iIaued by the War Depart. 
ment. 

(2) Federal Enel'lY Reculatory Com-
mission (formerly Federal Power Com· 
mission'(P'PC» licenses. 

(j) Responsibilities of the Secretary 
of the Army and/or the Chief of Enci· 
neers In Federal Enel'lY Recu!atory 
ComJDisaion (PERC) Ucenstnc actions 
are set out in the Federal Power Act. 
Pertinent sections of that Act are 
cited herein. The Conunission may 
also stipulate, as part of license condi-
tions. that the licensee enter into an 
acreement with the Department of 
the Army provid1nc for operation of 
the project durina nood times. in ac-
cordance with rules and recuIations 
prescribed by the Secretary of the 
ArmY, 

<A) Section 4(e) of the Federal 
Power Act requires approval by the 
Chief of Encineers and the Secretary 
of the Army of plana of d&ma or other 
structures affectinl the navilable ca-
pacity of any navilable waters of the 
United States. prior to isauance of a U-
cenae by the Conunisiion as follows: 

The CollUllillion II hereby autbortud and 
empowered to iaue licensel to cttizeJw ••• 
tor the P\Il'POR of c:onstrIIC:UDL ~ 
and maintainin, cIaIIII. water CODduitL res-
ervoirs. penrerhOIlML tnnsmiRioft lines." or 
other projeet -ora neeeaary or convenient 
for the develClDlMllt and imDroYetftent of 
na\'iPtion and tor the ~Iopment. t.ruw-
aUuion. and utlllza&ton of pOWer ICr08. 
alO,.... from or in any of the strftIDs or 
otber bodies of _Ier OYer wbieb CC)ftIJ'eII 
haa juris4lct1on • •• ~ /f&rfIIn. That 
no Ilcenle affl!C'Unl the nayjpbJe caDKlty 
of an, navial:lle waten of the UrUted Sta1a 
sbaU be Issued unUJ the plana of the dam or 
other stnICtUl'a alfeetiDI naYilaClOn haft 
been SDDr'Oftd b, thf' ChIef of EnciDeen 
&lid the Sec:reCary of the ArmY, 

(8) Sections 10<a) and 10<c) of the 
Federal Power Act soecify condittoaa 
of project Ucenses inCludlnc the fol-
lowinl: 

(1' Section 10<&1, That tbe project &doCK. 
~ ••• sban be sucb u iD the jUclGDent of 
the COIIIIIIiIIlOft Will be *' IdaIKed to & 
eompreheDsift plan for ImDl'OVinl or deftl· 
OPine & .... terway or wale..,..,. for the use 
of benefit of iDtentate or foretcn __ , 
for the lmUiole_t and utlUaUon of _ 
terpower dl'Yelopment, UId for other benetl· 
elaI publk: .... • ., 

(2) Section 100c), That the Ilcenlee IhaI1 
• • • so mamtain and operate said worU u 
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not to Impair naviprion, aDd shall conform _, NOft.-Thia R..w&tlon will aIIo tit' aDDU. 
to such rules &lid rquJationa u lhe Coal· cable to dam and reservoir projeets oPf'rarf'd 
m~ 1ft&)' from time to time PftKrtbe under provllions of fu~ure letiSlAu\'p aC'ta 
for the protection of life, health. and prop. Wherein the Secre\ary of the Army is dll'f'«'t· 
erty,· • • eel to prnertbe rules and ~ in lhe 

(C) Section 18 of the Pederal Power 
Act dlrecta the operation of any navt· 
p,tlOD fac1l1ties bUilt under the proVi-
sion of that act. be controlled by rula 
and reau1ationa prescribed by the See-
retary of the Army as follows: 

The operation of any naVipUon Caeilltles 
which may be constructed u out of or In 
conneetIon with an, dam or diversion struc:-
ture built under the PI'OYiIioDa of uu. ACt.. 
whether at the expeaa of & UcerIIee here-
under -or of the United States. shall at all 
times be controlled by such reuonaole rules 
and relUlations in the interest of navip-
tton: InctUdln, the control of the pool 
c:aURd b, such dam or dlvenion structure 
u may be made from time to time by thf' 
8ec:retarY of the AnDY, ••• 

(II) Federal Power Commission order 
No. 540 ISsued October 31. 1975. and 
published November 7.1975 (40 Fa 
51998), amendinc section 2.9 of the 
Commi.ssion's ceneral policy and inter· 
pretations prescribed standardized 
conditions (forms) for inclusion in pre-
I1m.inary perm1ta and licenses issued 
under part I of the Federal Power Act.. 
As an example. article 12 of standard 
form ~3. tiUect ·'Terma and CoDCli-
tions of License for Coaatru~ KaJor 
ProjectS Affect1nc Navip.ble Waters 
of the United States," seta outtbe 
COJDDliIaiOQ'S interpretation of appro-
priate sectiona of the ACt, which deal 
With navilation aspects. and attendant 
responaibUlties of theSecl'et&ry of the 
Army in l1cens1ns actiODI as follows: 

The United Sta£es specificaJI, retaiNS and 
saletUUdI the riCbt to use nt.er in such 
amount. to be ~ed by the Sec:te\ar.)' 
of the AImY. u may be neetIIU'Y for t.be 
PUJ"IIO!Ies of navtpUon oft the naviPble ... 
t.tnray affected: and the ooerauon of t.be 
LIcensee. so far u they afleet the use.. stor· 
~ and dlseharp frOm uonp of waterS aI· 
fectecl by tbe license. sha11 at all tlDleS be 
controlled by such reuoaabIe rWes aAd ~
uJations u the SeCretary of the ArID7 111&1 
preICI1be In the Int.erest of na\iptloD. and 
u the ConunIIIlOn IDaY p,.,-tbe for the 
pro&ectlon of life. llealth. &lid PI'ODeJ'tJ'. 
•• o. and the tJcensee sh&ll releue water 
trona the ProJect raervoIr at such race ° •• , 
u the SecNcaz'Y of the AnQ IDIL1 Draertbe 
in the Incere. of naV1PUon. or u the Com-
miIIloD IDIL1 preICribe tor fobe oUler PW'. 
J)OIeI hereinbefore _Uoned. 

(3) Section 9 of Public Law 436. 83d 
Concreu <68 Stat. 303) provides for 
the development of the Coosa Rlwr; 
Ala. and oa.. and directS the Sec:retar:r 
of the Army to prescribe rules and rea-
ulat10na for project operation ID the 
interest of flood control and navia&-
tion .. followl: 

The ODeraUoll and ma1ntenanee of the 
dania IhaI1 be subJect to reucmable rus. 
and retuJaUons of tbe SeerflarY or tbe 
Army In the Interest of flood control UId 
navtcaCiOft. 

Interest of fiOOCl control and naription, Th~ 
Chief of I:IWDeerL O.s, Army Co". of En-
llneers. is desiCna&ed the dUlY authonz..d 
resw-uaUve of the Secretar7 of th~ Anny 
to exemle the authorit, let out In th~ con· 
treaICmaI aetI. TtUa ~ w'JI normal· 
Iy be iDlDlemented by letten of underslADd· 
inc between the eors. Gf ZDlinf'en and 
proJect owner and wtIl Incorporate lhe pro-
"'NS of such letters of understandlnc 
Drtor to th~ UJDe cons&nlCCioll reaMrs the 
proJect capable of siCniflCant iDapoundlMnt 
of water, A water conLtOl acr-ent silned 
by both parties Will folloW when deliberate 
impoUlldment. first IIeIina or at IUCh Um~ u 
the rapoDSlblUties of L"1)' corpa.ownf'd pro-
Jeets mQ be traaaferred to anoth~r ~ntity. 
PromuJPtion of thll recuJatJon for a. cI\'~n 
proJect 'will occur at such time u thf' name 
of the pro;eet SIIDftI'S in the Jl'm1L\L RKGIS-
ftII iD 1CCOrdaN:e with tbe reQllinmf'nt.s of 
f 201..1 Ud'Ul). When -.reement on & watet 
control plan c:annc: he rHChed bet ... ~n the 
corDa and the projeet owner alter eool'dlna-
LIon With &1l Interested parties. tbe Droject. 
name WiU be entered in lhe PInaAL RKGI$o 
ftII and the Con» of ~ plan Will be 
tbe oHidall wUAir control plan unU! such 
lillie u dlffereneel can be rwolved. 

(C) ~ cznd Urmi1lOlow, This ~c
ulatton applies to Federal authoriZed 
Oood control and/or navtption stor-
ace projects. and to non-Federal pro-
Jecta whleh require the "Secretary of 
Ule Army to prescribe recul&t1ons as a 
COIUUtion ()f the Ucenae. permit orlec-
Jalatton. durinC the planninc. desiln 
and construction phales, an4 thro\l~h
OQt the ute Qt the project. In compll· 
ance with the authoriti cited above. 
this reculation defines certain activt-
ties and responsibUities C:Oncemi.Dc 
water controlmanaaement throUCh-
out the N .. Uon l.D the IDtere$t of flood 
control and navilation. In carr:vtnc out 
the CO.Dd1tioaa of ~bia NCWatiun. the 
owner" ad/or QDeratInI acmc), wt11 
comply with applicable provtaiona of 
Pub. 1.. 15-624. the PIah and WIldlife 
CoordJnation Act of 1"" and Pub. 1.. 
92-500. the Pederal Water Pollution 
Control Act Amendme.ota of urn. This 
resuJat10n does DOt apply" to lOCal 
floodprotect1o.D WorD covemed by 
f 208.10. or to navtaation flClllties and 
UIOdated atrUctures whiCh are ot.her~ 
wile covered "by part 20'1 <NaViptioD 
Re8UJat1ons) of tiUe 33 of the cocie. 
Small reservoirs. contain1q less than 
12.500 acre-feet of flood control or 
navtptio.D s&orqe. may be excluded 
from th1.I reculatiOIl and covered 
under 1208.10. unlesa lPedtlc:aUy re-
qub'ed by law or concUtiona of the 11-
ceaae or permit. 

(U The terms "reservoir" and "proJ-
ect" .. uaed herelD Include all water 
reeouree Impoundment proJeeta con-
structed or modified. lne1udJna nat.ural 
lakes. that are subJect to th1.I ,....wa. 
tion. 
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(2) The term "project owner" refers 

to thf'" entity ~ponslble for mainte-
nanct!, physica! operation. and salety 
of the project. and for earryinr out 
the water control plan in the interest 
o{ flood control and/or naviration u 
prellCribeci by the Corgs of Enrineers. 
SPf'Cial arranaementa may be aw:te by 
thf' Droject owner for "operatinc acen-
("ies" to periorm these tasks. 

. 3· The term "letter of understand--
Inc" as used herein inclUdes state-
menLS which consummate thi8 recula-
tion {or any riven project and define 
the general provisions or conditiOns of 
the local sponsor. or owner, coopera-
tion acreed to in the authorizinr leeis-
lative document. and the requirementa 
for compliance With section 7 of the 
1944 Flood Control Act. the Federal 
Power Act or other special co~ 
sional act. This information will be 
specified in the water control plan and 
manual. The letter of understandinr 
will be mcned by a duly authorized 
rel:resentative of the Chief of ~
neers and the project owner. A "fleld 
wOrkinl acreement" may be substitut-
ed lor a letter of understandinr. pro-
vided that the specified minimum re-
quirements oC the latter. as stated 
above. are met. 

(4) The term "water control &Cree-
ment" refers to a compliation of water 
centrol criteria. ruidelines. diacrams. 
release schedules. rule cun'es and 
specifications that basically IOvem 
the uae of resf'rVoir storace space allo-
cated for nood control or naviration 
and/or release functions of a water 
control project for these purposes. In 
leneral. they indicate controllinC or 
limitlnr rates of discharre and storace 
s~ required for nood control and/ 
or naviratton. baaed on the runoff p0-
tential durinr various seasons of the 
year. 

(5) For the purpose of thi8 reruia-
tion. the term '"water control plan" i8 
limited to the plan of rerulation for a 
water resources project in the interest 
ofnood control andlor na'lil&t1on. 
The sater control plan must conform 
With proposed allocations of storace 
capacity and downstream cooditiona 
or other requirements to meet all 
functional ObjeCtives Of the J)UticUIar 
project. actiDr separately or in combi-
nation With other projeCtS in a l7Stem. 

ClU The term "real-time" deIlotea the 
procesainC of current information or 
data In a sufficiently timely nwmer to 
innuenee a phJSiCi&1 resPGI_ lD the 
S)'SCetD beinr monitored and c0n-
trolled. AI uaed herein the term c0n-
notes • • • the an&l1ses for aDd execu-
tion of water control cIeciaIona lor 
both minor aDd major nood eventa 
and for naviratloD. balled on prefti11Dc 
hydrometeorotocical and other condI-
tiona and constraints. to achieYe effi-
cient mauacement of water resource 
systems. 
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(d) ~urea. (1) Conditimu 
during 111'Oi«:t /ormulcti07l. Durinr 
the planninr and desicn phaseS. the 
project owner should consult With the 
Corgs of Ensineers rerardlnr the 
quantity and value of space to reserve 
in the reservoir for flood control and/ 
or naviration PUJ1)ClleS. and for utiliza-
tion ot the space. and other require-
menta of the license. permit or condi-
tions of the law. Relevant matters 
that bear upon nood control and navi-
ration accomplishment include: runoff 
potential. reservOir dilcharae capabili-
ty, downstream channel charaCteris-
tics. hydrometeorolortcal data collec-
tion. flood hazard. nood damace char-
ateristics. real estate acquisition for 
flowqe requirements (fee and ease-
ment). and resources required to carry 
out the water control plan. Advice 
may also be sought on cietermination 
of and reculation for the probable 
maximum or other design flood under 
consideration by the project owner to 
establish the quantity ot surcharre 
storace space. and freeboard elevation 
of top of clam or embankment lor 
safety of the project. 

(2) Corpa 0/ Engineers involvement. 
If the project owner is responsible for 
real-time implemenetation of the 
water contrOl plan. consultation and 
uaistance will be· provided by the 
Corgs of Enrineers when appropriate 
and to the extent possible. Ourinr any 
emerrency that affects flood control 
and/or naviration. the Corps of EaIt-
neera may temPOrarily prescribe reru-
latIon of noocl control or navip.tio'n 
storace ~ on a day-to-daY (real-
time) basis without request 01 the 
project owner. Appropriate considera-
tion Win be riven for other authorized 
project functions. Upon refusal of the 
project owner to comply With reruJ,a-
tions prescribed by the Corps of Enri-
neer&. a letter will be sent to the proJ-
ect owner by the Chief of Enrineers or 
hia duly authorized representative de-
scrtblnc the resson for the reeulations" 
prescribed. events that have tran-
SPired. and notlflcat1on that the proj-
ect owner is in violation of the Code of 
Pederal Reculationa. Shouid aD 110-
puae atiIe. lD that the project owner 
or the designaced operatinr entity per-
Stata lD noneompli&Dce With reruJ,a-
tiona preacrtbed by the Corps of EncI-
neera. meuuresmay be taken to 
-.are compliance. " 

(3) Corpa 0/ gngiuers i"'~CI
tion 01 1eIU-time IDCItcr COfttrol ~ 
siGn&. The Cor"QII of EnrtDeen may 
prescrtbe the continuiDr replatIon of 
nood control sto..... Space for any 
project 3Ubject to thiS retUlation on & 
day-to-day (real-time) buia. When thIa 
Ia the cue. conau1tation and usIataDce 
from the project. owner to the extent. 
pagtble wt11 be exPected. Special re-
QUeIIta by the project OWDer, or appr0-
priate 0perat1nc entity. are preterred 

before the Corps of EDciDeers offers 
adVice on real-time retUlation during 
sureharp sto ..... utilization. 

(4) Wczler cont1'Ol JHcIft and 17IanU4l. 
Prior to project completion. v.ater con· 
trol manacers from the Corps of Enri-
neen will visit the project and the 
area served by the projeCt to become 
familiar With the water control facili-
ties, and to insure sound formulation 
of the water control Plan. The formal 
plan of rerutation for nood control 
and/or naviration. referred to herein 
as the water control plan. will be de-
veloped and documented in a water 
control manual prepared by the Corps 
of EnciDeers. Development of the 
manual will be coordinated with the 
project ownf'r to obtaiD the necessary 
pertinent Information. and to Insure 
compatibility With other project pur-
poses and With sun:barCe rf'CUlation. 
Major topics in the manual Will in-
clude: Authorlz&tion and description 
of the project. hydrometeorololY. data 
collection and communication net-
works. hydroloric forecastinr. the 
water control plan. and water resource 
management functiOns. incJudinr re-
sponsibilities and coordination tor 
water control decisionmaltinr. Special 
instructions to the dam tender or res-
ervoir manarer on data collection. re-
portinr to hilher Federal authority, 
and on procec:lures to be followed in 
the event of a communication outare 
under emertenCY coocUtions. _iO be 
prepared IS an exhibit in the manual. 
Other exhibits will include copies of 
this recul&tiOn. letters of understand-
inc coDSUJDJD,adnJ this reIUlatlon. and 
the water control ureements. After 
approval by the Chief of Encineers or 
hi8 duly authorized repreMDtative. the 
manual Will be funUlihed the project 
O1rIler. 

(5) Wcte7' cont1'Ol ~L (() A 
water control dI&cr&1D (sraphicaU Win 
be prepared by the COl'Pll of EnrintefS 
for each project havinr vu1&ble $DaCe 
rearvatton for fIoocl control aDd/or 
navwatton c1urtnr the year. e.r.. vari-
able seuoDI.l storap, joint-use SJ*:e. 
or other rule cane desiln&tion. !teRr-
voir in!1ow parameters WW be Included 
on the dIacruns" _ben appropriate. 
CODCIae notes will be lDduded on the 
4Iqnms preecr1bq the lISe of stor-
ace .space 1ft terms of releue scbed-
ules. runoff. nandamarine or o.tber 
c:ontroWnr now rates ciOwnstr'ealIl or 
the dalUite. and other major factors 
IS appropriate. A Water control releue 
scbedule Will be preI)U'ed lD tabular 
form for proJecta that do not have 
variable ~ reae"-t.ion for flood 
control and/or na~ The water 
control dIacram Or release schedule 
Will be aIIDed by & duly authorized 
reDraentative of the Chief ot Enat-
neers. the project owner, and the dell-
i8D&ted operUtnr acenc7. and will be 
uaed IS the buIa for carr)1nr out thla 



regulation. Each diagra.-n or schedule 
will contain a reference to this regula-
tion. 

<iil When deemed necessary by the 
Co.". of Engineers. information given 
on the water control diacram or re-
lease schedule will be supplemented by 
appropriate text to assure mutual un-
df'rstanding on certain details or other 
important aspeets of the water control 
plan not covered in this reaulatlon. on 
the water control diagram or in the re-
lease schedule. This material wtll in-
clude clarification of any aspectS that 
might otherwise result in unsatisfac-
tory project performance in the inter-
est of flood contol and/or navigation_ 
Supplementation of the agreement 
will be necessary for each project 
where the Corps of Engineers exer-
cises the discretionary authority to 
p~ribe the flood control regulation 
on a day-to-day (~al-time) basis. The 
agreement Will include delecatlon of 
the responsibility. The document 
l>hould also cite. as appropriate. sec-
tion 7 of the 1944 Flood Control Act. 
the Federal Power Act and/or other 
congressional legislation 'authoriZing 
construction an/or directing operation 
of the project. 

Ciii) All flood control regulatiOns 
published in the FEDERAL REGISTER 
under this section (Part 208) of the 
codf' prior to the date of this publica-
tion which are listed in paragraph 
208.lICe) are hereby superseded. 

(iv) Nothing in this regulation pro-
hIbits the promulgation of specific 
regulations for a project in compUance 
with the authorizing acts. when agree-
ment on acceptable regulations cannot 
be reached between the Corps of Engi-
neers and the owner. 

(6) HydTOffWteol"Ological i7LftTl&men
lation. The project owner Win provide 
instrumentation in the vicinity of the 
damsite and Will provide communica-
tion equipment necessary to record 
and transmit hydrometeorological and 
reservoir data to aU appropriate Fed-
eral authorities on a ~-time basis 
unless there are extenuating circum-
stances or are otherwise provided for 
as a condition of the license or permit. 
For those Projects where the owner re-
tains responsibility for real-time im-
plementation of the water control 
plan. the owner will also provide or ar-
range for the measurement and re-
POrting of hydrometeorololical param-
E'ters required within and adjacent to 
the watershed and downstream of the 
damsite. sufficient to regulate the 
project Cor flood control and/or navi-
gaLion in an efficient manner. When 
data collection stations outside the im-
mediate vicinity of the damsite are re-
Quired. and funds for installation. ob-
servation. and maintenance are not 
available from other sources. the 
Corps of Engineers may agree to share 
the costs for such stations with the 
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project owner. AvailabUity of funds 
and urgency of data needs are factors 
which Will be considered in reachinli 
decisions on cost sharing. 

('7) ProJect l4/ety. The project owner 
is responsible for the safet.y of the 
dam and appurtenant facilities and for 
reculation of the project during sur-
chanre storace utilization. Emphasis 
upon the safety of the dam is especiaJ-
ly important in the fvent surcharge 
storace is utWzed. which results when 
the total storace sPace !?Served for 
flood control is exceeded. Any assist-
ance provided by the Corps of Enci-
neers concerning surcharge regulation 
is to be utilized at tht discretion of the 
project owner. and does not relieve the 
owner of the responsibility for safety 
of the project. 

(8) Notification of tM general 
public. The Corps of Encineers and 
other interested Federal and State 
agencies. and the project o"'Tler will 
jointly sponsor public involvt"ment ac-
tivities. as appropriate. to fully apprise 
the Ireneral public of the water control 
plan. Public meetinp or other effec-
tive means of notification and involve-
ment will be held. with the initial 
meeting being conducted as early as 
practicable but not later than the time 
the project first becomes operational. 
Notice of the initial public meeting 
shall be published once a week for 3 
consecutive weeks in one or more 
newspapers of eeneral circulation pub-
lished in each county covered by the 
water control plan. Such notice shall 
also be used when appropriate to 
inform the public of modifications in 
the water control plan. It no newspa-
per is published in a county. the notice 
shall be published in one or more 
newspapers of general circulation 
within that county. For the purposes 
of this section a newspaper is one 
Qualified to publish public notlc..s 
under applicable State law. Notice 
shall be given in the event sicn1licant 
problems are anticipated or experi-
enced that will prevent carrying out 
the approved water control plan or in 
the event that an extreme water con-
dition is expected that could proc:luce 
severe damage to property or loss of 
life. The means for conveytnl this In-
formation shall be commensurate with 
the urrency of the situation. The 
water control manual will be made 
available for examination by the gen-
eral public upon reQuest at the appro-
priate office of the Corps of Enc1-
neers. project owner or designated op-
erating agency. 

(9) Othn genercliud requiTl'7M7&" 
lor /l.ood. control au 1I4'1rigction. (i) 
Storace SP&Cf' In the reservOirs allo-
cated for flood control and navigation 
purpoaes shall be kept. available for 
those purposes In accordance with the 
water control agreement. and the plan 
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of ~gulat1on in thE' water ('ontrol 
manual. 

(Ii) Any water impoundf'd in the' 
flood control SJ)&C'e defined by t ht" 
water control acreement shall be ('vac-
uated as rapidly as can be saff'ly ac-
complished Without causlnl[ down-
stream flows to exceed the controlling 
rates: Le_. releases from reservoirs 
shall be restricted insofar as prac-tica-
ble to quantities which. in conjunction 
with uncontrolled runoff downstnoam 
of the dam. WIll not cause water If'\'els 
to exceed the controlling staces C'Ur-
rently in force. Although conClicts 
may arise with other purposes. such as 
hydropower. the plan or regulation 
may require releases to be completely 
curtailed in the interest of flood ron-
trol or S&fety of the project. 

<ill) Nothing in the plan of regula-
tion for flood control shall be con-
strued to require or allow danc,.roWily 
rapid chances in macnitudf'S at re-
leases.. Releases Will be made in a 
manner consistent with requirements 
for protecting the dam and I?Servoir 
from major damage during paaag~ of 
the maximum design flood for the 
project_ 

<iV) The project owner shall monitor 
eurrent reservOir and hydro- meteoro-
logical conditions in and adjacent to 
the watershed and downstream of the 
damsite. as necessary. This and any 
other pertinent inlormation shaU be . 
reported to the Corps of Enlineers on 
a timely basis. in accordance with 
standing InstructiOns to the dam~ 
tender or other means requeslf'd by 
the Corps of Engineers. 

<v) In all cases where the project 
owner retains responsibility for reaJ-
time implementation of the .... ter con-
trol pk.n. he shall make current deter· 
minations of: Reservoir in.flow. flood 
control storage util!zf'd. and sehedul~ 
releases.. He shall also determine stor-
age space and releases reQuired to 
comply with the water control plan 
prescribed by the Corps of Encineers. 
The owner shall report this Intonna-
tion on a timely basis as requested by 
the Corps of Engineers. 

(vii Thf' water cont·rol plan is subject 
to temporary mocUfication by the 
Corps of Encineers if found necessary 
In time of emereeocy. Requests for 
and action on such modifications may 
be made by the fastest means of com-
municat.ion available. The action 
taken shaJi be confirmed In writing 
the same day to the project owner and 
shall Include jWltification for th~ 
action. 

(viU The project owner may tempo. 
rarily deviate from the water control 
plan in the event an immediate IIhort.-
term departure is deemed nf'CeSDrY 
for emf'rcency reasons to protect t.he 
safety of the dam. or to avoid other 5C!-
noWl huards. Such actJons shaU be 
Immedla"ely reportf!Ci by the flaK' .ost 
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mt!&n.S of <'O'n!'t'unical.ion a\·aiJable. Ac-
tiorn; shall l>t' C"cnfirmed in writinsr the 
S:l.mE' day to thE' Corps of EnlJlnet"r5 
and shall inC"lude justification for the 
action. Continua.tion of the df'viation 
!A;U require the express approval of 
the Chief of Engineers. or his duly au-
thort7.ed representa.tive. 

(viii) Advan~ approval of the Chief 
oC Eneineers. or his duly authorized 
representative. is reQ;lir~ prior to any 
deviation from the plan of regulation 
prescribed or appro':ed by the Cor;)S 
of F.ncineers in the intere .. t of Oood 
control and/or na\·igation. except in 
emergency situations provlded for in 
pararnph (d)(9)(vli) of this section. 
When conditions appear to warrant a 
prolonged de'. iation from the ap. 
pro,·ed plan. t he project owner and 
the Corps of Engint"t'rs will jointly in-
vestigate and .. valuate the proposed 
deviation to in~ure that the overall in-
te~ty of the plan would not be 
unduly compromised. Approval of pro-
longed deviations will not be granted 
unless such investigations and evalua-
tions have been conducted to the 
extp.nt aeemed necp.ssary by the ChiE'f 
of Engineers. or his designated repre· 
sentatives. to fully substant.ia.te the de· 
viation. 

(10) Re-:--i3ion$. The water control 
plan and all associated documents will 
bf' revised by the Corps of Ensineers. 
as necessary. to reflect chanced condi-
tions that come to bear upon flood 
control and navigation. e.&.. realloca-
tion of reservoir storqe space due to 
sedimentation or transfer oC storage 
space to a neighboring project. Revi-
sion of the water control plan. water 
control &&Teement. water control dia-
cram. or release schedule requires ap-
proval of the Chief of Encineers or his 
duly authorized representative. Each 
such revision shall be dfective upon 
the date specified in the approval_ The 

origina I (iirned documeontJ In Ler ("('n-
trol agret"ment shall be kept on file in 
the Office. Chief of EnlO:inf'enl. Depart· 
ment of the Army. Wa,shinllton. D.C. 
Copi" of the agref!ment shall be kept 
OD file and may be obtained from the 
office of the project owner. or from 
the office of the appropriate Dtvi;,ion 
Enlin~r. Corps of Engineers. 

(11) F~ ReViatn. The following 
information for each project subject 
to section 7 of the 1944 Flood Centrol 
Act and other appllcable coneressional 
acts shall be publish~ in the FEDERAl. 
RZC1STD prior to the time the pro-
jects becomes operational and prior to 
any significant tmpowldment before 
pro.iect completion or • • • at such 
time as the responsibility for physical 
operation and maintenance of the 
COfl)S of Engtneers o~-ned projects is 
transferred LO another entity: til Res-
l'TVOir. dam. and lake n&m6. (ii) 
stream. county. and State correspond-
ing to the damsite location. (iii) tlle 
maxImum currE'nt storace space in 
acre-teet to be resen'ed exclusively for 
!100d control and/or navigation pur. 
POlles. or any multiple-use space (inter-
~in'.led) when !iood control or naviga-
tion IS one of the purposes. with corre. 
sponding elevations in feet above 
mean sea le,·el. and area in acres at 
the upper and lower limits of said 
space. (iv) the name of the project 
owner. and (v) conrresaionaJ legisla-
tion authorizing the project for Feder. 
al participation. 

Ce) Luc 0/ pro~~u. The foUowing 
tables. ··Penlnf'nt PrOject DaLa-8ec. 
tion 208.11 Reaulation.·· show the per. 
tlnent data for projects which are sub-
ject to this reculation. 
e~ 7. Pub. 1.. -:a-534. 58 Stat. 890 e33 
U.S.C. 709): the Federal PoWf'r Act. 41 Stat. 
1063 tiS U.S.C. 7911 All: and See. 9. Pub. 1.. 
83 .... 38.88 Stat. 303.1 
[FR Doc. 78-29100 Filed 111-12-78: 8:45 am! 
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FIELD WORKING AGREEMENT 
BETWEEN 

DEPARTMENT OF THE INTERIOR, BUREAU OF RECLAMATION 
AND 

DEPARTMENT OF THE ARMY, CORPS OF ENGINEERS 
FOR 

FLOOD CONTROL OPERATION 
OF 

CENTRAL VALLEY PROJECT DAMS AND RESERVOIRS 
IN 

CALIFORNIA 

THIS agreement, made and entered into this /.9:::1:A day of Ilu~ 1<$ +, 
197(, between the Bureau of Reclamation and the Corps of Engine rs, 

WITNESSETH THAT: 

WHEREAS, the Department of the Interior, acting through the 
Bureau of Reclamation, represented by its appropriate Regional 
Director, has constructed or assumed operation of Federally 
constructed dams and reservoirs on the Sacramento and San Joaquin 
Rivers and their tributaries, and is responsible for normal operation 
and structural safety of the projects, and 

WHEREAS, the Department of the Army, acting through the Corps of 
~.'". Engineers, represented by its appropriate District and Division 

Engineers, is responsible for the flood control operation plans of 
said dams and reservoirs in accordance with Section 7 of the 1944 
Flood Control Act (33 U.S.C. 709) and as promulgated in Code of 
Federal Regulations, Title 33, Part 208.11, and 

WHEREAS, there is a need for a working agreement to insure a 
clear understanding of the flood control regulations and information 
exchange required for the projects operation. 

NOW, THEREFORE, it is mutually understood and agreed by and 
between the parties hereto that the Central Valley Project will be 
operated in accordance with the following criteria: 

(a) Conservation operations shall be in accordance with Bureau of 
Reclamation criteria as determined by the Regional Director or his 
designated representative. 

(b) Storage space in the Central Valley Project shall be made 
available on a seasonal basis and operated for flood control in 
accordance with the Flood Control Diagrams currently in force. 

(c) Emergency operation shall be in accordance with the procedure 
set forth on the Emergency Spillway Release Diagrams or procedures 
currently in force. 



(d) The Regional Director is responsible for the safety of the 
dam and appurtenant facilities and for regulation of reservoirs in the 
Central Valley Project during surcharge storage utilization. Emphasis 
upon the safety of the dam is especially important in the event 
surcharge storage is utilized, which results when the total storage 
space reserved for flood control is exceeded. Any assistance provided 
by the Corps of Engineers concerning surcharge regulation is to be 
utilized at the discretion of the Regional Director, and does not 
relieve the Regional Director of the responsibility for safety of the 
dams in the Central Valley Project. 

(e) Revisions of the Flood Control or Emergency Spillway Release 
Diagrams and procedures may be develope~ as necessary by parties of 
this agreement. Each such revision shall be effective on the date 
specified. 

(f) Except as necessary in order to comply with Emergency 
Operation procedures, the flood control regulations shall not be 
construed to require dangerously rapid changes in magnitude of 
releases. Releases will be made in a manner consistent with 
requirements for protecting the dam, reservoir and appurtenances from 
major damages. 

(g) Any water impounded in the flood control space defined by the 
Flood Control Diagrams shall be evacuated as rapidly as can be safely 
accomplished without causing downstream flows to exceed the 
controlling rates; i.e., releases from the reservoir shall be 
restricted insofar as practicable to quantities which, in conjunction 
with uncontrolled runoff downstream of the dams, will not cause water 
levels to exceed the controlling stages currently in force. Although 
conflicts may arise with other purposes, such as hydropower, the plan 
of regulation may require releases to be completely curtailed in the 
interest of flood control or safety of the projects. 

(h) The Regional Director shall procure such current basic 
hydrologic data and make such current determinations of required flood 
control space and releases at the reservoir as are required to 
accomplish the flood control objectives. 

(i) The Regional Director shall keep the District Engineer 
advised of such reservoir operating data as the District Engineer may 
request. The minimum data required is reservoir storage, inflow, 
releases and streamflow at control points designated by the Flood 
Control Diagrams on a daily basis. 

(j) The flood control regulations are subject to temporary 
modification by the Corps of Engineers if found necessary in time of 
emergency. Requests for and action on such modifications may be made 
by the fastest means of communication available. The action taken 
shall be confirmed in writing the same day to the office of the 
Regional Director and shall include justification for the action. 
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(k) The Regional Director may temporarily deviate from the flood 
control regulations in the event an immediate short-term departure is 
deemed necessary for emergency reasons to protect the safety of the dam, 
or to avoid other serious hazards. Such actions shall be immediately 
reported by the fastest means of communication available. Actions shall 
be confirmed in writing th. same day to the Corps of Engineers and shall 
include justification for the action. Continuation of the deviation will 
require the express approval of the Division Engineer. 

IN WITNESS WHEREOF, the parties hereto have caused this memorandum 
of agreement to be executed as the day and date first above written. 

CORPS OF ENGINEERS 
1'-- \ 

By: iLl.' f~' "D 
Division Engineer 
South Pacific Division 

GPO 585-063/896I2 

BUREAU OF RECLAMATION 

B~. A .{1t;;; 
':'~\'1\9 Regional Director 
~ Mid Pacific Region 
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