Canal, which is located on the east side of the By-pass. If such a
cross—-connecting channel is ever built, the Tule Canal will need to
be completely reconstructed. The Canal has very little flow capacity
within its banks. The capacity has been reduced over the years by a
lack of maintenance, since no person or agency is responsible. In
addition, construction projects have left their mark. In the vicinity
of the railroad and 0ld River Road, east of Woodland, concrete rubble,
old piles and other material have never been removed, and sediment
from dredging operations for the construction of Interstate 5 have
clogged the canal in several places. At the lower end of the Tule
Canal, abandoned bridge abutments, temporary farm crossings and the
Southern Pacific railroad trestle are definitely encroachments. If
this channel is ever used to convey Colusa Basin Drain water, even

at controlled flows, the entire Tule Canal would need reconstruction
and removal or modification of the encroachments.

E. TOE DRAIN ENCROACHMENTS:

The last channel below the Tule Canal extends south from just
below the Interstate Highway 80 Causeway. It is within the Yolo By-
pass along its east side and extends to Cache Slough just above Rio
Vista. What used to be called the West Cut was replaced during con-
struction of the Deep Water Ship Channel and is now called the Toe
Drain. Near the lower end of the drain, a pontoon bridge to the
Little Holland Tract is in use. If this bridge is not removed during
the winter, upstream trash collects on it and causes overflow, some-
times when the By-pass is not even flooded. Near the Lisbon Tide
Gauging Station, below West Sacramento, a tidal structure was built
to maintain the upstream water surface for irrigation purposes. This
is the only permanent structure in the Drain. The entire length of
the Toe Drain is in tidal action. Almost all of the irrigation diver-
sion structures are offset in side canals from the Toe Drain and are
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not detrimental to channel flow. The only factor that has reduced
the flow in the Toe Drain from its original design and construction
in the 1950's has been sedimentation. Additional information on the
Toe Drain is contained in the summary of the report prepared by

Gerald H. Jones on page 55.
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4) ANALYSIS OF
COLUSA BASIN DRAIN
FLOW CAPACITY AND CHANNEL CONDITION
A. UPPER COLUSA BASIN DRAIN AND WILLOW CREEK

The upper Colusa Basin Drain and Willow Creek extend from a
point near Willows on the north to the narrows near College City
on the south.

Plates 30 and 31 show the water surface profiles for the
maximum January 1970 winter flow and the April 1971 irrigation flow.
The elevations are referenced to U.S.G.S. datum and are based upon
actual water level measurements taken along the entire 41 mile run.
Tt is apparent from the drawings that the slope of the drain tends
to flatten out at convergence of Willow Creek and the Colusa Drain
about three miles south of Norman Road. At that point the drain
cross section enlarges as the velocity decreases. The banks are
built up higher and the high water surface elevation is, in general,
above the adjacent fields preventing gravity drainage during periods
of high flow.

The upper reaches of Willow Creek are blocked with vegetation
which restricts flow and need to be cleaned. Several structures
limit the capacity and therefore are the controlling factors. The
structure just upstream from County Road "P" has a capacity of about
2,000 c¢.f.s. before it is overtopped causing water to flow into
adjacent drains and fields. The bridge 0.6 miles and diversion struc-
ture 1.5 miles below County Road "P" have capacities of about 1,900
c.f.s. each. A bridge located 1.75 miles south of County Road 61 has
an apparent capacity of 2,000 c.f.s. The Lurline Road Bridge has an
approximate capacity of 2,400 c.f.s. before the superstructure is sub-

merged. The Highway 20 Bridge is reported to have a flood capacity
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of 2,100 c.f.s.

when the capacities of these structures are exceeded, the water

1eaves the panks and spreads over the adjacent fialds,. It cah be

seen on the profiles that these restrictions cause a backwater

effect upstream that can and often does result in over topping of the

banks. 1In addition, the backwater does impede the gravity drainage

of adjacent fields. Modification and enlargement of these restric-

tions will lessen this backwater effect and help the natural runoff

f the Maxwell Irriga-

of adjacent lands. This is particularly true O

between Norman and Maxwell Roads which

tion District gtructure
probably has capaclity put due tO its physical shape restricts both

ects of the obstruction are apparent

gummer and winter flows. The eff

at Station 260,000 on the profiles. (plate NO. 31)

Below the Firline Road Bridge. t+he biggest restriction in flow

capaclty is the vegetation in the channel within the Colusa Na-
tional wildlife Refuge. These restrictions could easily pe removed

and would greatly improve the channel conditions.

In general, the upper reaches of the drain including Willow

normal summer flows with the ex-—

creek, have adeguate capacity for

ceptions noted above. winter flow capacity is not adequate to handle

e 2,000 c.f.s. 1in most cases. The winter

normal winter flows abov

i_._----__._m

flooding of adjacent lands 1s usually not supieig,; 4if the water will

run off the land in a timely manner after the Drain recedes. spring
jcations to the fa-

and summer flooding can pe reduced with modif

cilities and gtructures mentioned.

B. LOWER COLUSA BASIN DRAIN

As mentioned previously, the upper and lower Colusa Basins are

separated by a narrowing of the Basin northeast of College city-
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Some of the narrowlng is caﬁsed by the ridge that was built up by
Sycamore Slough overflow deposits. This area, which sometimes is
referred to as the Colusa Basin Narrows, 1s the upper or northerly
limit of the lower Colusa Basin Drain.

The drain from Tule Road south to the Knights Landing Outfall

Gates, some 23 miles downstream, is an artificial channel created

from the borrowing of material for the construction of the back levees
of Reclamation Districts 108 and 787.

Except for the upper 3 miles of channel below Tule Road the
channel is fairly uniform. There are some locations where the
bottom is slightly shallower but at these points it 1s also wider.
The upper mile of the drain, just below Tule Road, rises to meet
the bottom of the unimproved section of the natural upstream channel
of the Drain. This portion of the drain is called the riffles. The
drain is narrow compared to further downstream, however, the channel
slope steepens because of the rather abrupt drop in elevation from
the natural swale to the bottom of the borrow area. Over the years
many comments by upstream landowners have been made, such that the
riffle should be removed or smoothed out, since many of the land-
owners believe the riffle is the cause of upstream flooding.

Actually, there is no way to remove the riffle. It is a drop
in the channel caused by the dredgers when they stopped thelr work
for the levee construction. The riffle area of the channel could be
widened, the transition could be flattened out to be less abrupt or
the riffle could be moved upstream by further dredging from the
downstream direction. Improving the channel in the riffle areca
would drop the water surface elevations locally but would not in-

crease the downstream flow materially or relieve the upstream flocoding
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of land presently used for crops.

In an effort to observe the existing channel bottom conditions
and banks, the landowners, through the Knights Landing Water Users
Association, requested that the Department of Water Resources allow
the water to drain to a much lower elevation at Knights Landing
Outfall Gates than is normal for the fall season in October 1980.

Plate No. 32 shows the water surface profiles for the near maximun
September flow for 1979 and 1980, along with the west bank and the
thalweg (bottom low point) profiles. The profile elevations are
referenced to level runs of the United States Geological Survey )
(U.S.G.S.) of 1970 and the more recent level run of the Department
of Water Resources in the spring of 1980.

Water surface elevations were determined many times, sometimes
daily, throughout the irrigation season and especially as the maxi-
mum fall or late summer rice drainage flow occurred. Plates 33, 34 & 34
in the appendix give the flows for the drain at the following lo-
cations: Highway 20, Davis Weir, below Tule Road, Yolo County Road
99E, and the Knights Landing Outfall Gates. Current data for the
1979-80 years are not complete or published, but the important
flows, ones relating to the profiles are as follows:

State Below Yolo Knights Landing
Highway 20 Tule Road Co. Rd. 29 Cutfall Gates

9/ 4/79 1,560 c.f.s. 1,940 ¢c.f.s., 1,150 c.f.s.* 2,080 c.f.s.
gt 2780 1,775 g.f.s.* 7 370 ¢, F.8,. Z2:000 ©.f.s. 2,040 e.f.5.
* Estimated from flow data nearest date
When observing the profiles (Plate 32) one should be aware that
the elevations are in relation to U.S.G.S. datum and that three (3.0)
feet must be added to obtain United States Engineers Datum {H.%.E.D.)

Another item that should be noticed is that the vertical scale 1is

out of proportion to the horizontal scale, 1/4 inch vertical 1is equal
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feet. This was done in order to display the minor changes in ele-
vation and for convenience of plate size.

The maximum flows observed both years are also very close tgo
the capacity of the channel without water leaving its west banks.,
The west bank referred to is the road pad that follows most of the
channel on the west edge of the channel. The road pad prevents
minor flooding, Although in most cases the flooding of fields is

prevented, the water at this stage is high enough in the channel to

There are several obvious conclusions that can be drawn from
the profiles. For the flow conditions shown, the outfal} gates do
not restrict flow to the river. Fronm Jacobs Point to the gates
the water surface slope increases, indicating such a condition.
Another Primary reason for the slope change is the change in the
channel itself from this point downstream. This section of channe]
Was not constructed until 1919 and is known as the Knights Landing

Ridge cCut Extension. Until that time the lower channel was further

to the west.

and condition of the channel upstrean of Jacobs Point. In addition,
within reasonable Limits, the watay surface at the outfall gates
could be increased without affecting upstream flow under the condi-
tions described. Tt must be understood that the river was low
eénough so as to not restrict flow from the outfall gates. as pre-
viously mentioned, in October 1980 with the full Cooperation of the

Department of Water Resources, the water in the channel wasg allowed
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to drain below the normal established elevation. This was done at

the request of the landowners on the lower end, believing that any
restrictions in the channel could be observed. There were no major
blockages observed. There was some debris at two of the bridge
crossings, old wood piles and concrete rubble, and some minor sediment
buildup where tributary streams enter the channel. These items are
discussed in more detail under "Encroachments". Many fallen trees

and snags are in the channel along the west bank between Clarks Ditch

and Tule Road, this type of restriction could easily be removed and

~

would improve channel conditions in this reach.
Hydraulic characteristics of the lower channel are being studied
by Ahmad Mirbagheri, at the University of California, Davis for his
Ph.D. thesis. Flows, cross-sections and channel characteristics used
by Mirbagheri were portions of the base information obtained in the
field for the University E.A.P. study. However, the thesis has not

been completed at this date.

Preliminary review of recent measured flows by various individuals

and agencies do not appear to be in total agreement. In addition

the method of calculating the flow through the Knights Landing Ooutfall
Gates also needs to be reviewed, especially when there 1s not free
flow. Therefore, it is suggested that before any proposed projects
involving the construction of water control structures, channel

extensions or enlargement, the guestion of channel flow capacity and

structure capacities be resolved by the agencies.

The hydraulic characteristics of the Colusa Basin Drain are not
static. Changes are being caused by encroachments, suspected
subsidence, and sedimentation. Therefore, any proposed hydraulic
studies should not be undertaken until such information could be

integrated with some project that would be implemented within a
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reasonable time of conducting such a study and analysis.

Another important factor that must be recalled, is that when the
Yolo Bypass is flowing, backwater conditions are sometime present at
the mouth of the Knights Landing Ridge Cut. When this condition is
present, the outflow from the Knights Landing Ridge Cut is severely
reduced or even reversed until the water surface in the Yolo Bypass
recedes. This usually happens during the Winter and Spring.

In summary, when the Sacramento River stage at Knights Landing
is low enough to allow the Outfall Gates free flow to the River,
the gates appear to have enough capacity when opened full to pass 511
the water the channel can carry upstream from the vicinity of
Jacobs Point. At the maximum flows observed during the rice drainage
period of 1979 and 1980, the downstream channel water surface if
monitored properly in relation to upstream conditions, could be raised
at the Outfall Gates enough to still allow those diverters using water

along the Knights Landing Ridge Cut to operate under better water

surface conditions and not effect upstream lands.
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5) EFFECTS OF IRRIGATION OQUTFLOW AND
AGRICULTURAL DEVELOPMENT ON THE COLUSA
BASIN DRAIN
A. WATERSHED MODIFICATION BY AGRICULTURAL DEVELOPMENTS

Normally when the term "watershed" is used, one thinks of foot-
hills or mountain slopes. However, the valley floor is also part of
the watershed as a whole. To distinguish between the two regions,
reference will be made to the upper watershed, meaning the foothills
and mountain slopes, and to the lower or agricultural watershed,
meaning the cultivated lands of the valley floor that are capable
of irrigation in the present or future. Therefore, when the effects
of agricultural development are being discussed, the agricultural
watershed is referred to.

In both the lower and upper watersheds of the Colusa Basin,
precipitation is the primary factor determing runoff and stream
flow. Runoff lags behind the precipitation producing it, with the
amount of the lag depending upon the characteristics of the drain-
age area. Some of the basic and important characteristics of a
drainage area are surface slopes and lengths of overland flow, sur-
face retention, density of vegetal cover, and soil infiltration
capacity.

Most of the precipitation that falls during the first part of
a storm is stored on the vegetal cover as interception and in ground
surface puddles or local low spots as depression storage. If the
storm lasts long enough and the soil surface becomes covered by the
interconnected puddles, overland flow then starts. This time lag
between precipitation and flow depends upon surface characteristics
such as the soil infiltration rate and the slope. Overland flow down

a field or hill slope will continue until the water enters a defined
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channel, where the flow then becomes surface runoff.

During the winter, agricultural land prepared for spring plant-
ing normally does not have any vegetal cover, unless it is planted
to a cover crop or a weed cover develops later in the season. There-
fore, vegetal cover is usually not an important factor in the lower
watershed. The soil surface preparation or overwintering condition
is a factor, however, if the fields are not furrowed out.

Fall furrowing for spring planting and the raising of beds
for wheat production will be discussed in more detail when changing
farming practices are cited.

In the upper watershed, vegetal cover interception is a requ-
lating factor of overland flow, but the soil surface, because of
non-cultivation and steeper slopes, may reduce retention. However,
vegetal cover and depression storage are important for small storms
or storms of low intensity. After such storage capability is ex-
hausted, substantially all of the succeeding rainfall will run off
into water courses common to the watershed. The interception
storage capacity is unimportant in storms of high intensity, long
duration or short storms accompanied by high winds. High wind
speeds tend to increase total interception during long storms and
to decrease it during short storms. A detailed inventory of cover
density and surface conditions must be at hand before any state-
ments can be made regarding the effectiveness of these two water-
shed characteristics. Water intercepted or held in depressions at
the end of a storm is either evaporated or absorbed by the soil
through infiltration. Generally,interception and depression storage
are not part of the effective precipitation. Stock ponds, farm

return system sumps, terraces, and overwintering water retention
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structures (rice contours) all tend to moderate the runoff hydro-
graph by increasing depression storagc, while land leveling and
drainage improvements reduce depression storage.

For a given rainfall in a given time period, the total sur-
face runoff from a pervious, sandy watershed will be less than that
from another watershed by the difference in water required for
saturated or near saturated conditions. During the rainy season,
soils generally carry almost the maximum amount of capillary
water between rains. Under these conditions, the absorptive capacity
of sand before saturation is about four times that of a heavy clay.
Therefore clay soils become saturated and permit surface runoff much
sooner than sandy type soils.

Infiltration is another characteristic of the drainage area
that must be considered in the runoff phase. Infiltration is the
passage of water through the soil surface into the soil, while
percolation is the movement of water within the soil profile.

These two terms, while closely related, should not be interchanged.
Once the pore spaces are filled by capillary forces with gravity
water, the downward movement is diminished until an equilibrium

is established for existing soil surface and subsurface conditions.
When heavy rains continue for some time, all but the sandy and
gravelly watershed areas become temporarily impervious because of
the soil saturation. The rate of infiltration in the early stages
of a storm is less if the capillary pores of the soil are filled
from an earlier storm or from residual irrigation water. The ante-
cedent conditions of the soil profile are very important when trying
to estimate runoff guantities from any watershed.

The steeper the slope of a watershed, the greater the surface
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runoff will be within a given period of time. However, the total
surface runoff may not be substantially changed by adjusting the
surface slope (such as by landleveling). Reducing or flattening the
slope will lengthen the runoff time period. Generally speaking, when
agricultural land ig leveled, the slope is reduced. Land under cul-
tivation will, in the spring and fall, absorb considerable rain and
thus reduce the surface runoff for short-duration, low intensity
storms, provided that antecedent conditions do not prevent infiltration.

Land usage and its effect upon infiltration have been studieq
for many vyears. Investigators have stated that the commonly observed
higher infiltration and lower runoff for virgin soils, native grass,
forest or rotated crop land, in contrast to low infiltration and high
runoff for intensively cultivated, is fully in harmony with well known
effects of practices upon soil structure. When accepting the above
Statement, one must realize that the condition and type of soil must
be similar for comparison. In the course of land development for
agricultural purposes, local stream channels and drains are straightened,
relocated, or adjusted to (temporarily at least) alter the channel
conditions. 1In reloeating a channel, such as around the boundaries of
a field, the usual lengthening reduces the slope. 1If the channel is
straightened, the slope is increased within the limits of work, which
may be several thousand feet. The channel grade upstream and down-
Stream of the work is not normally changed during construction.

A relocated stream or drain channel which has substantial flow
will try to adjust its dimensions to the controlling hydraulic charac-

teristics of the flow. 1In the first several years after construction,
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flow conditions, depending upon channel design, could be accelerated

or retarded with resultant overflow. However, after several seasons
the channel will adjust or heal and many of the earlier objectionable
changes in flow will disappear. This is not to say that channel modi-
fications do not effect long term downstream conditions. The flow and
type of storms that occur right after channel modifications are probab-
ly the most important factors during the first few rainfall seasons

in downstream adjustments until healing takes place.

In addition to the adjustment process, most agricultural drain
channels are not regularly maintained after construction. 1In short
order, most vegetative growth becomes re—established. After channel
adjustment and re-vegetation have taken place it 1s very difficult-
to determine whether channel modification results in more runoff
per period of time. In studying the effect of agricultural drainage
on flood runoff, one report states that construction of tile drains,
open ditches, and some straightening of stream channels had a
negligible effect on the total flow or on the maximum discharge from
a watershed. However, it should be noted that the agricultural
drainage development was less than 5% of the total area observed.
Contrary to the above statement another investigator reminds us that,
in general, the intensity of rainfall varies inversely with the dura-
tion. From this it follows that a reduction in the time of concentra-
tion of a watershed increases the rate of runoff, but not necessarily
the total runoff.

The conversion of dry-farm and row-crop land to orchards,
vineyards, and other perennials is taking place at an accelerated

rate. Once the orchard or other perennial crop 1is developed and
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established, agricultural practices such as non-tillage, irrigation
after harvest and frost control leave the soil in a different con-
dition as the fall-winter rainfall season approaches. This conver-
sion of land is taking place rapidly in southern Colusa and northern
vYolo counties. Some of the areas are land newly developed for
irrigation but, a large portion has been developed and under ifri-
gation for a long period of time and incorporates a local drainage
system.

Farming practices have been gradually changing, especially
since the so-called "horsepower war" has been taking place. With
the large-wheeled tractors that are now being used and improved
implements that use auxiliary power such as the "Incorporator" and
"pPlantivator" (both trade names), overwintering field conditions
are now different from those in the past. Depending upon fall
weather conditions, many row-crop fields are bedded up in the fall
for overwintering. During the process of shaping, the beds are
rolled or compacted and the furrow bottoms are sometimes glazed by
shaping skids or by the wheel tracks. Because of these mechanical
alterations of the soil surface the infiltration rate is reduced,
so there is field runoff earlier in a storm and for a longer period
of time. Some fields have been observed that until recently never
had any large amounts of runoff except in severe storms.

The practice of planting wheat on beds is becoming more
common. This is generally done for drainage on lower, heavier
ground or if spring irrigation is planned. The runoff rate from
these wheat fields is greater than a wheat field not planted on beds.
The overwintering of sugar beets, other winter row crops such as

garlic, and seed crops has also changed runoff characteristics of

row-crop land.
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The practice of working up rice fields in the fall, pulling
checks, and installing water control boxes tends to retard early
surface runoff and appears to counteract practices that permit
early runoff.

Another 1item that is many times overlooked when evaluating a
watershed like the Colusa Basin 1s the large acreadge devoted to
duck clubs and bird refuge ponds. This acreage 1is already flooded
and early in the rainy season the supply systems are gstdll in
operation. Almost all rainfall on these areas goes to direct
runoff. It 1is estimated that there are over 15,000 acres of ponds
in the Basin. 1f one inch of rainfall occurred there would be
approximately 1,200 acre feet of runoff in a very short time
interval during and after the rain period.

From the above discussion on the hydrology and the modifica-
tion of the agricultural watershed, which by no means is all-inclu-
sive, the reader should realize that conditions are not static. One
watershed characteristic, if modified, may amplify the impact of
another, and, perhaps two characteristics may equalize oOr nullify
their individual effects when considered together.

The most important items to recognize when discussing the
cffects of a storm Or series of storms in relation to the Colusa
Basin are the antecedent conditions of the upper and lower water-
shed. Tor exanple, refer to the section on sedimentation, where
the storms of January 16, 1978 and February 19, 1980 are compared,
and to plate No. 19. Residual irrigation water, applied to crops but
not entirely used before harvest, and after-harvest orchard irriga-
tion water should certainly be included when considering antecedent

moisture conditions of a watershed.
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Because of the multitude of conditions, many of which are
changing from day to day, no general statement can be made about
the effect of agricultural modifications to the watershed caused
by newly-developed irrigated crop land. It must also be remembered
that many of the items discussed apply to the already-developed
land adjacent to the Colusa Basin Drain. These include chénging
agricultural practices, stream and drain modifications, and field
conditions at the start of a rainfall season.

B. SEDIMENTATION:

Current studies by the University of California at Davis (QCD)
and by the Soil Conservation Service (SCS) are still in the data
collection and preliminary report stage; however, most of the
following data is from these studies.

The eroded material carried to the Colusa Basin Drain from
its tributaries has two general sources, that of the bottom land
or farming areas and that of the upper watershed. The upper water-
shed is the source of coarse sands and gravels that ultimately
reach the Drain during winter. This is éspecially true in the
lower Colusa and Yolo areas. The finer material, clays, silts
and fine sands, are from the cultivated areas that are normally
irrigated.

Large quantities of the clays, silts and fine sands are deposited
in field drains and local stream channels during the irrigation
periods and accumulate throughout the season. This accumulated ma -
terial is then flushed out or moved downstream by the winter storms

and ultimately to the Drain. Of course there is also material

coming from the fields during the winter months with the surface

runoff following storms of any magnitude.
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Tables 1 and 2 (as shown on plates No. 19 and 20) from the
University study provide useful and current data for understanding
the sediment-carrying capacity or loading of the Drain.

As stated in the University progress report for the winter and
spring of 1980, wpable 1 shows that the sediment load was only
about half that of 1978 because the concentration of suspended
solids (SS) was lower. In addition, the 1980 measured storm water
runoff was 75% of the average precipitation in the valley floor in
contrast to 49% for 1978. These differences in percent runoff of
precipitation and sediment loading may be largely attributed to
antecedent conditions. For instance, in 1978 winter precipitation
fell on land which had suffered two years of drought and concentra-
tion and loads were higher in the winter of 1978 because of poorer
condition of ground cover than in 1980 and consequently greater
erosion."”

The report further states that, when comparing peak tributary
channel flows of Buckeye and Stone Corral Creeks to the Colusa
Basin Drain for the winters of 1978, 1979 and 1980, collected data
supports the findings reported in Table 1. The impact of antecedent

conditions is a very important consideration when discussing run-

off and sedimentation. For example, again referring to the report,

"the January 16, 1978 flood flows contained a higher suspended

solids concentration than on February 19, 1980 although the peak

flows were nearly the same, with reference to weekly flows and sedi-

ment load in the Drain proper, Table 2." (plate No. 20)
plate No. 20 presents the 1980 winter flood runoff data for the

lower reaches of the Colusa Basin Drain based on weekly or smaller

time intervals of measurements. The peak flows in January and Febru-

ary reflect heavy rainfall events during the week of January 1llth and
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February 16th. At CBD-1 the areawide outflow station, the high
flow of water persisted into mid March since the surrounding area
was flooded for about one month. It should be stressed that the
data presented in Table 2 represent measured flows and noes not
include overflow, which could not be estimated. It is of interest
to note that while the volume of water increased with downstream
travel, the mass (tons) of suspended sediments decreased with
downstream travel. It appears that substantial amounts of suspended
matter were deposited in the reach between CBD-2 and CBD-1" Table
2 indicates 163,510 tons or approximately 100,000 cubic yards of
material."

The reach referred to is that section of the Drain between Yolo
Co. Road 99E and County Line Road between Yolo and Colusa Counties, a
distance of about 12.6 miles. The statement that substantial amounts
of suspended material was deposited in the channel, in part, can be
attributed to back water conditions caused by flood waters in the Yolo
By-pass during the same period. This backwater effect reduces the
outflow or at ce-tain stages reverses the flow which in turn reduces
the velocity and sediment load carrying capacity of the water.

Not always, but generally, it is the last large winter storms in
January and February and sometime later into March that the long
durations of flooding of the Colusa Basin and flow into the Yolo By-
pass occur that cause the back water conditions and sediment drop-out
in the lower Basin. The major portion of the deposits are of a tem-
porary nature and are localized at various locations such as the
entrance point or the overflow areas of the tributary streams, channel
locations where there is an abrupt change in channel velocity or at

several of the bridge structures.
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These locations can be identified on plate 32 which shows the
profile of the thalweg (channel low point). The reach below the

riffles is an area of sedimentation, as is the area upstream of

Jacobs Point. This downstream area shifts from storm to storm or

winter season to winter season, depending on where the backwater

conditions effect the sediment dropout.
These temporary deposits may be as much as several feet thick;

however, most of the deposits are slowly moved out during the

irrigation season and during the first fall or early winter high

flows. Studies related to the University data by Mirbagheri

indicate that the net deposit in the lower Colusa Basin Drain,
mainly of coarse sand and fine gravel, on a seasonal basis for

the last three years was about one tenth of a foot at the several

site locations observed.

C. SUBSIDENCE:

During the summers of 1979 and 1980, bench levels were run
from known and assumed reliable bench marks near the Sacramento

River. These bench marks were established by the U.S. Army Corps

of Engineers and the State Department of Water Resources over the

years. This level work was performed to establish measuring points

for the Colusa Basin Drain water surface profiles shown on plates
30 through 32. The newly established elevations did not agree with

previous level runs or with other established bench marks along the

Colusa Basin Drain. Bench levels were also run in from the west and

south to the same water surface measuring points. All new eleva-

tion information was internally adjusted, within the runs, but the

adjustments still did not account for the total discrepancies.

-106-




From previous data and observations, other problems of the
Drain area were reviewed, including the several large irrigation
distribution canals which are known to be losing flow capacity
despite the fact that the canals are well-maintained and obstruction
free. Another continuous problem has been the back levee failures
assumed to be due to foundation problems.

It is a well-known fact that the ground water in the area west
of the Colusa Basin Drain (Yolo-Zamora and Dunnigan) and north of
the Cache Creek fan has been overpumped. The Tehama-Colusa Canal
and its extension have been planned to serve this area and relieve
the ground water overdraft.

In searching for background data, a 1973 report by B.E.Lofgren
and R.L.Ireland was reviewed. The authors reported in their study,
"Preliminary Investigation of Land Subsidence in the Sacramento
Valley" (U.S5.G.S. open file report), that subsidence is presently
occurring throughout the Yolo-Zamora-Dunnigan area and the area
further to the north. The investigators reported a general sub-
sidence of over 2 feet in the Zamora area and to the east along
Yolo County Road No. 13 between the years of 1949 and 1973. This
road is only two miles south of one of the areas reporting flooding
problems greater than in the past, even though the flooding was
caused by storms of lesser magnitude. Refer to Map Plate No. 37.
Since 1973, there has been reported additional regional and local
subsidence of more than 3.4 feet in the same general area. Several
protruding well casings with concrete pump pads have been observed.
This shows indications of land settlement or adjustment. However,
it is difficult to determine if this was caused by farming operations
such as land leveling, by general subsidence, or by localized pump-—

ing of sand from the aquifer adjacent to the wells.
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These locations can be identified on plate 32 which shows the
profile of the thalweg (channel low peint) . The reach below the
riffles is an area of sedimentation, as is the area upstream of
Jacobs Point. This downstream area shifts from storm to storm or
winter season to winter season, depending on where the backwater
conditions effect the sediment dropout.

These temporary deposits may be as much as several feet thick;
however, most of the deposits are slowly moved out during the
irrigation season and during the first fall or early winter high
flows. Studies related to the University data by Mirbagheri
indicate that the net deposit in the lower Colusa Basin Drain,
mainly of coarse sand and fine gravel, on a seasonal basis for
the last three years was about one tenth of a foot at the several
site locations observed.

C. SUBSIDENCE:

puring the summers of 1979 and 1980, bench levels were run
from known and assumed reliable bench marks near the Sacramento
River. These bench marks were established by the U.S. Army Corps
of Engineers and the State Department of Water Resources over the
years. This level work was performed to establish measuring points
for the Colusa Basin Drain water surface profiles shown on plates
30 through 32. The newly established elevations did not agree with
previous level runs oOr with other established bench marks along the
Colusa Basin Drain. Bench levels were also run in from the west and
south to the same water surface measuring points. All new eleva-
bt the

tion information was internally adjusted, within the runs,

adjustments still did not account for the total discrepancies.
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Drain area were reviewed, including the several large irrigation
distribution canals which are known to be losing flow capacity
despite the fact that the canals are well-maintained and obstruction
free. Another continuous problem has been the back levee failures
assumed to be due to foundation problems.

Tt is a well-known fact that the ground water in the arca west
of the Colusa Basin Drain (Yolo-Zamora and punnigan) and north of
the Cache Creek fan has been overpumped. The Tehama-Colusa Canal

and its extension have been planned to serve this area and relieve

the ground water overdraft.

In searching for background data, a 1973 report by B.E.Lofgren
and R.L.Ireland was reviewed. The authors reported in their study,
npreliminary Investigation of Land Subsidence in the Sacramento
valley" (U.S5.G.5. open file report), that subsidence 1is presently
occurring throughout the Yolo-Zamora-Dunnigan area and the arca
further to the north. The investigators reported a general sub-
sidence of over 2 feet in the gamora area and to the east along
Yolo County Road No. 13 between the years of 1949 and 1973. This
road is only two miles south of one of the areas reporting flooding
problems greater than in the past, even though the flooding was
caused by storms of lesser magnitude. Refer to Map Plate No. 37.
Since 1973, there has been reported additional regional and local
subsidence of more than 3.4 feet in the same general area. Several
protruding well casings with concrete pump pads have been observed.
This shows indications of land settlement or adjustment. However,
it is difficult to determine 1if this was caused by farming operations
such as land leveling, by general subsidence, oOr by localized pump-

ing of sand from the aquifer adjacent to the wells.
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It has been assumed that this suspected subsidence has been

caused by the local overextraction of groundwater and not by the

extraction of natural gas. However, there are now gas wells present

in the problem areas and these could contribute to deep subsidence.

Lowering of the groundwater level, either by man's activities or

some natural cause, will disturb the equilibrium that has been
established within the aquifers and confining strata (or aquicludes).
Compaction of these confining strata and compression of the aquifers
then takes place. It has been noted that compaction of clay-type
confining strata is much greater than gravel and sand aquifer
compression. If the clay-type strata are thick and abundant the

potential for continuing subsidence because of overextraction is present

and will continue.

subsidence caused by groundwater overdraft in areas with limited
recharge and thick confining strata results in a general or regional
settlement of the land surface. It is.difficult to measure such
settlement without precise level controls over a rather long period

of years. Plates No. 7 and 8 of Appendix show subsidence or elevation

relationships between years 1949 and 1973.

In response to local concerns about increased flooding along

the Colusa Basin Drain and the suspected subsidence, the State

Department of Water Resources is presently conducting (January, 1981)

field studies aimed at verifying existing data to determine the

existence, rate, degree and hopefully the 1imits of the suspected

subsidence.

D. PROBLEMS RELATED TO UPSLOPE IRRIGATION AGRICULTURE DEVELOPMENT

All agricultural water users, individuals, and districts should

be made aware of the fact that preserving the land is important to them.

Many of the reasons for land loss have been known to us for a long
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time, including wind and water erosion, urbanization and so on.
Irrigable lands are lost through waterlogging, seepage or other means
resulting in a loss of crop production, reduced income, which also
includes inability to pay taxes and other dictated costs associated
with land ownership.

Historical evidence of the need for drainage as a result of
irrigation can be found on every continent of the world. The decline
and disappearance of some ancient civilizations can be attributed to
their failures to heed this hazard.

Development of upslope land for irrigated agriculture, such as
the lands adjacent to the Tehama Colusa Canal, will cause waterlogging
(higher water tables) and inherent salinity problems to the downslope
lands if precautions are not taken. Efficient drain systems must
ultimately be provided in all irrigated agricultural areas where
natural conditions are inadequate to remove applied water that exceeds
crop needs.

Plans for a drainage system should be initiated the same time as
planning for a water distribution system is developed. The drainage
system should be constructed and available for use before associated
drainage problems become acute.

In most areas of irrigated agriculture there are two types of
drainage problems which are related directly to the application of
water, both surface and subsurface. Surface drainage, although
sometimes not provided for in entirety, is usually included in water
development planning. The surface drainage provision is normally
overshadowed by efforts expended to obtain a water supply and
distribution system, and therefore, somewhat neglected. Some water
supply agencies both local and federal, maintain that they have no

responsibility for irrigation water after it has been delivered to
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the user. Because of this "tunnel vision" it is becoming more

important for individual water users to be responsible for their own

irrigation wastewater. But drainage problems, although they might

be the individual's responsibility, when combined over an extensive

area cannot usually be undertaken by an individual or even a

small group-
In response to the question, "What will be the effects of

agricultural expansion on water quality returned to the Sacramento

River?" the University o
of Colusa, Glenn, Tehama and Yolo counties, compiled a brief report

assessing future drainage problems of the Colusa Basin Area. These

problems in turn would determine the quantity and quality of return

water to the Sacramento River at Knights Landing.

For the estimate of the drainage problem, assumptions were made

on the future development of the four cou
1.) "Full agricultural development of the area to its

maximum potential using the State Department of Water

Resources Nine (Ten) Counties Investigation as to the

general cropping pattern for the projections."
9.3 FPUll utilization of groundwater supplies along with

surface water supplies from the Glenn-Colusa, Tehama-Colusa

and Corning Ganalg."

3.) "Exclusions of soil areas which by location or soil

conditions are reserved for rice or field crops.”

4.) "That such water tables will be drained by tile or open

drains and the drainage water will be returned to the river

as additional agricultural return flows that would not

otherwise be included in the river accretions.”
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Accretion Summary by County, year 2020, via the Colusa Basin Drain.

Glenn County

Acreage projected as needing subsurface drainage = 26,000 acres.
Quantity of subsurface drainage waters = 67.0 c.f.s.
Salinity range, EC = 1.0 to 3.0 mmho.

Colusa County

Acreage projected as needing subsurface drainage = 16,270 acres.
Quantity of subsurface drainage water = 55.0 c.f.s.
Range of salinity, EC = 0.5 to 5.0 mmho.

Yolo County

Acreage projected as needing subsurface drainage = 9,400 acres.
Quantity of subsurface drainage water = 37.7 c.f.s.

Salinity range, EC = 0.5 to 5 mmho.

Totals - Colusa Basin Drainage

Acreage projected as needing subsurface drainage = 51,670 acres

Quantity of subsurface drainage water = 159.7 c.f.s.

Range of salinity, EC = 0.5 to 5 mmho.

The above summary was based upon the four main assumptions already
listed, estimated irrigation efficiencies, crop consumptive use,
drainage coefficients and salinity levels that are now found in existing
perched water tables to depths of about eight feet from the surface.

The estimated flow of 159.7 cubic feet per second of subsurface water
is the flow during the period of peak consumptive water use by the
Crops.

Much of the acreage projected, 41,540 acres, is at the lower
fringes in areas downslope from newly developed land. The remaining
acreage of 10,130 acres, about 5,000 acres from each of the two counties
of Colusa and Yolo, was projected as having high water table problems

caused by seepage from the Sacramento River. The 10,130 acres would
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not be the total acreage with seepage problems but only that acreage

that would convey its drainage water to the Colusa Basin Drain.

INCREASED SURFACE DRAINAGE (IRRIGATION WASTEWATER) FROM WEST
SIDE DEVELOPMENT

E‘

An analysis of the impact of the Tehama-Colusa Canal water imports

and groundwater development on the Colusa Basin Drain outflows prepared

by the U.S.B.R. and Plate 10 was based upon assumptions of ideal

efficiencies and field management practices. With these assumptions,

the estimated peak outflow (in July) of surface drainage water was

181 cubic feet per second in the year 2000 including flow from the

~

volo-Zamora Unit of approximately 10 cubic feet per second. Several of

the factors or efficiencies assumed by the U.S.B.R. appear to be those

desired rather than those that might be obtained in actual practice.

By adjusting the "on the farm efficiency" to 60% from 70% (60% 1is

the figure used by the U. C. Agricultural Extension Service) and

reducing the recapture factor from 60% to 40%, the outflow to the Colusa

Basin Drain will increase materially from 181 cubic feet per second to

261 cubic feet per second, or a seasonal volume of 75,700 acre feet as

opposed to the 52,500 acre feet shown on plate 11. However, a 261 cubic

feet per second outflow is not a large figure for a service area of

183,710 acres of crop land. The maximum monthly flow was assumed to

be 21.7% of the geasonal volume, which appears reasonable.

One might guestion the rationale for lowering the recapture factor,

most of the developing service areas will not have master drailn

stems with some sort of central recapture and return

collection sy

network. Instead, any water recapture would be done within the

farm unit, and would be small and scattered throughout the areas. It

is also likely that some recapture systems would not be developed or

operated properly when installed. 1In addition, since it is possible

the irrigation wastewater will have a high salt load, the recapture
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factor used by the U.S.B.R. would be too high for any long term

period. The 15,000 acre Kanawha Water District near Willows, in
operation for 5 years, has had a good experience with pump-back systems.
Very little water escapes the District and to date it has not
experienced any groundwater or salt problems.

Expanded agricultural developments within existing service areas,
other than ones served principally by the Tehama-Colusa Canal, are
showing a changing effect on the Colusa Drain system. Since 1962,
Glenn-Colusa Irrigation District records show that total acreage in
rice has increased 54% to 90,600 acres while the total acreage under
irrigation has increased 38% to 137,000 acres, as shown on Figure 12.
In the same time period, district outflow has decreased 25% due to
more efficient drain recapture management practices. Drain outfall in
1979 was 212,000 acre feet with two peak flows occurring during May
and August due to the methods of irrigation practiced in rice production.
These mean flows of 631 cubic feet per second in May and 842 cubic
feet per second in late August make up most of the total flow in
the drain at the Highway 20 crossing.

Using the tributary area of the U.S5.B.R. report applicable to
the drain at the Highway 20 crossing, total summer volume of
irrigation outflow will increase 17.5% under full development with
the volume increasing 20.1% during the spring rice irrigation
releases in May and 15.5% during the August releases. (See Figure 13)

Approximately 72% of the total predicted U.S.B.R. report outflow
will be tributary at this crossing location, with the exception of
the Yolo-Zamora Unit area. The balance of the predicted outflow
will enter the drain at various locations between the Highway 20
crossing and Oat Creek in Yolo County.

It follows that the spring rice irrigation releases will not be
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gubstantially affected by the increase in outflow generated by
expanded agricultural development in the Tehama-Colusa Canal service
areas. The maximum effect would be felt during the months of maximum
crop water use, usually during July and August.

Under properly managed flow conditions, the additional outflow
could be incorporated into downstream irrigation requirements of
Drain irrigation users, which in turn would decrease river and ground-
water supply requirement. Of the total ultimate 183,710 irrigated
acres of newly developed land approximately 7%, or 13,000 acres, is
predicted to be planted in rice, which should not substantially affect”
summer outflow volumes.

The predicted estimated summer outflows from the Tehama-Colusa
service areas are shown on the study area maps at locations where

existing drainage facilities are available.
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6) MANAGEMENT OF COLUSA BASIN DRAILN

A. EXTISTING MANAGEMENT
The existing management of the Colusa Basin Drain facilities
is at this time under the jurisdiction of several agencies: The

state of California Department of Water Resources controls the

Knights Landing Ridge Cut and Knights Landing Outfall Gate structures.
The California State Reclamation Board has jurisdiction over the Desig-

nated Floodway of the Drain which includes encroachments and improvements.
An agreement in 1953 between what is basically the Glenn-Colusa

Irrigation District, Provident Irrigation District, Princeton-Codora-_

GClenn Irrigation District, Maxwell Irrigation District and Reclamation

District No. 2047 provides for the maintenance of the drains that are

within their respective boundaries. In consideration for the continued
right to divert out of the drain, install, operate and maintain the
works, structures and pumping plants to accomplish

necessary diversion

the diversions, the irrigation districts agreed to continued and

maintain all drains located within their District and to protect all

landowners from drainage from the drains backing up as a result of
the diversions or installation of facilities in the drains.
Management on the balance of the Drain is minimal except for
what is maintained by the adjacent landowners and other public
agencies, such as County Department of Public Works near existing
bridges.
B FUTURE MANAGEMENT REQUIREMENTS
Management can be the primary means by which drainage can
be regulated and non-structural flood control can be implemented

to protect the drain as a dual purpose conveyance facility.

Coordination of flows between various entities could result in less
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spring and fall flooding due to rice draining. IFunding of improvements

and maintenance projects should be the responsibility of the various

entities and districts using the drain and the counties which the

drain serves.

I'uture management requirements should be responsive to the

following areas of concern:

1)

Local Drain Management

a. Outflow from the various irrigation districts and private
land owners should be coordinated in order to minimize
excessive downstream flows.

b. Routine clearing of trees and vegetation should be per-
formed in cooperation with Fish and Wildlife Agencies, land-
owners and others.

c. Maintenance of existing levees, channels and structures.
d. Removal of existing encroachments and obstructions which
impede winter runoff and are not required for irrigation
diversions.

e. Promote the completion of the Yolo Bypass channel improve-
ments and related controlled low flow water level outlet
structure. Any major work, new or maintenance along the
Drain, must take into consideration the downstream effects.
Therefore, it is recommended that all proposed work that
might increase downstream flows be carefully analyzed for

channel capacity, trespass and damage. Downstream corrective

measures should be completed before any upstream improvements.

f. Review and respond to State Reclamation Board permit

applications and requirements.
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2.) Regional Basin Management
a. Upslope development and drainage system planning to
minimize excessive increases in summer drainage and winter
flows by way of drainage return systems and improved farming
practices.
b. Work with the Tehama Colusa Canal water users to imple-
ment protective measures to prevent groundwater perching and
related salt accumulation on lands adjacent to the drain.
c. Work with entities within the Basin to alleviate the
problem caused by ground water overdrafting and the re-
sulting subsidence which is a suspected cause for flooding
problems in some areas adjacent to the drain.
d. Establishment of watershed planning and management to
promote and implement sedimentation control throughout the
basin, water conservation, storage and control.
3.) Cooperation With Other Agencies
1. Work with Federal and State Agencies in implementing
policies that have to do with the flows in the Sacramento
River system as they relate to the amount of and durations
of flow which could impede the operation of the Knights
Landing Outfall Gates and potential seepage problems.
2, Work with Federal and State Agencies to encourage further
involvement in the protection of agricultural investments
within the total Colusa Basin Drainage Area.
The Colusa Basin Drainage Action Group should continue to serve
as the entity to implement, oversee, or participate in these manage-
ment requirements to protect the continued function of the Colusa

Basin Drain system.

=105




The above management requirements are summarized from input by

the Colusa Basin Drainage Action Group. Many other problems or future

problems were mentioned in the text of this report. The Group

expressed the opinion that they should form a permanent entity before

indexing all the basin problems and establishing priorities for

implementation.
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7) SUMMARY

The local drainage and flood water problems of the Colusa Basin
Drain have long been recognized. Reports and limited studies were
conducted as early as the 1870's. However, detailed investigations
were not performed until after the 1907 and 1909 floods of the
Sacramento Valley. Much of the earlier technical data that had
been used for engineering purposes was revised after these floods
made the need for revision obvious.

The Sacramento River Flood Control Project, authorized in 1917 -
the basic system of flood control in the Sacramento Valley. It has
since been amended but not materially changed from the 1917 concept.

Early reclamation and development projects adjacent to the west
bank of the Sacramento River took place before those in the so-called
lower basin lands. These early reclamation projects reduced the basin
areas in size to such an extent that flood waters encroached further
to the west. Several court decisions required those responsible for
the encroachment to provide relief. Several temporary measures were
devised until the Knights Landing Ridge Cut Project was completed.
The overall Ridge Cut project was constructed in two phases. First
the ridge that had been built up by the overflow of Cache Creek was
cut by excavating a channel through the ridge. From the ridge, a
levied channel was constructed through Reclamation District No. 730
to connect with the Yolo Bypass. Except for the cut through the
ridge, most of the carrying capacity of the channel was above
existing natural ground. The levees acted as training levees. The
design capacity for winter flood flows was 20,000 cubic feet per
second.

The second phase of construction was the relocation of the back

levee of Reclamation District No. 787. The levee location was

moved east several thousand feet. The levee relocation eliminated
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previous restrictions on flow to the Knights Landing Ridge Cut.

The Knights Landing Outfall Gates were built prior to the
Knights Landing Ridge Cut Project. The first structure was similar
to a "dry-dock" gate. This gate was able to swing open and allow
floating dredgers to enter from the Sacramento River. These floating
dredgers were used in constructing the back levees of the Reclamation
District Nos. 108 and 787 and along the levee system of the Knights
Landing Ridge Cut. Gates for water flow control were also a part
of the "dry-dock" type timber gate.

The borrow pits created by removing the earth material required
for the back levee construction now form the channel for the Colusa
Basin Drain from Tule Road near College City south to the Knights
Landing Outfall Gates. This portion of what is now the Drain did not
require further enlargement to serve the drainage system of Reclamation
District No. 2047 except for some minor work near the river outlet.

In the 1920's the District Engineer for Reclamation District
No. 2047 presented a drainage plan to the District Trustees. The
plan described a comprehensive drainage system for the entire District,
covering approximately 200,000 acres of 1and to be irrigated. Of the
above total, 101,000 acres would be devoted to rice and require system
capacity to serve this acreage. The main drain, now called the
2047 Drain or the Colusa Basin Drain, varied inflow capacity from
60 cubic feet per second at the northern end near Jacinto to 1,450
cubic feet per second in the lower reaches. This drainage system
was designed and constructed to convey agricultural drainage waters
during the rice growing season. The system, along with the down-
stream levee construction, was completely financed by private funds.

Since only short portions of the Drain at several locations make use
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of natural channels, the major portion of the Drain is essentially

an artificial drainage channel. Lower Sycamore Slough was the only
natural outlet for the entire Colusa Basin area, and emptied into the
Sacramento River at Knights Landing. This outlet was closed off
annually by sand and debris after the winter storm waters receded.
Because of this natural closure the outlet was dynamited, almost
annually, to create a new opening and thus allow the lower Basin

to drain more rapidly.

A brief statement on each local reclamation district that is
still active has been included in the preceding text. Other items that
relate to the districts and the drainage of the Colusa Basin Drain have
also been included.

Also, short synopses of studies and reports prepared by various
individuals, local organizations, and State and Federal agencies have
been included. Comments, where appropriate, have been made on some of
the contents, especially if they relate to the Colusa Basin Drain's
past or future.

The section of text that relates to changing agricultural
conditions caused by new developments and physical conditions of the
Colusa Basin Drain proper have been discussed so that individual
subjects can be combined for an overall viewpoint.

A. CONCLUSIONS

During discussions with the Colusa Basin Drainage Action Group 1t
became apparent that there were several kinds of drainage problems
within the Colusa Drain study area. Winter flooding, spring
flooding, and irrigation drainage were all of concern to various
individuals and entities represented. Winter flooding problems wecre
considered to be beyond the scope of the investigation because many
previous studies and reports have shown that a project to control

winter floods was not economically feasible.
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spring runoff and irrigation return waters were the primary con-
cern of the Group, since they affected agricultural interests the
most. Prolonged releases to the Sacramento River by Shasta Dam and
the proposed Glenn Complex will result in higher downstream river
levels and backwater conditions at Knights Landing. This condition
would extend the time period required for the Colusa Basin drainage
to leave the Basin. Also, increased drainage runoff from newly
developed lands served by the Tehama-Colusa Canal will increase the
amount of water the drain will be required to convey. Estimates
of total accumulated outflow range from 181 cubic feet per second
by the United States Bureau of Reclamation to 500 cubic feet per
second by the Department of Water Resources. Encroachments and
obstructions within both the channel and the Reclamation Board's
Designated Floodway impede the flow and contribute to recurring spring
and irrigation outflow problems.

B. PROBLEMS AND CONCERNS
To best describe or categorize the existing and potential prob-

lems related to the agriculture interests of the Colusa Basin, three
rather distinct areas can be identified.
First, we can define those problems that cannot be solved on

a local level, but could be relieved by regional management of  the

Drain by those locally involved. The actual management requirements

are fully discussed in Section 6, including such methods as water
outflow coordination during rice field draining periods, local
clearing and channel maintenance, and small projects like water
level control structures where appropriate. Another regional
possibility might be a controlled-flow outlet and channel across
Ridge Cut as shown on map

the Yolo Bypass from the Knights Landing

plate 37 as A.B. and C., and as recommended in State Department of

Water Resources Bulletin No. 109, perhaps only to a capacity that
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could be accommodated downstream with minor channel improvements. A
note of caution, downstream channel modifications must be accomplished
prior to any major upstream corrective work is done that might increase
channel flows. To accomplish any of the local activities just described,
some type of managing entity for the entire area should be organized and
become active.

The second type of problems that are developing are those created
by changing upslope agricultural development and practices, such as
increased irrigation and drainage. These are problems within the Co-
lusa Basin Area but cannot be attributed directly to the land adjacent
to the Drain. Expanded upslope irrigation development increases re-
quirements for drainage. In order to guarantee investments made in an
irrigation system there must be an adequate and permanent area-wide
drainage system. So far, upslope developers have not shown any concern
or desire to consider such a system. The overall effect assumed by most
downslope landowners has been a potential for increased summer drainage
flows and larger winter floodings. Landowners also assume that shorter
periods of time now elapse between storms and subsequent flooding of
Colusa Basin low lands. The data presented and limited field observa-
tion do not completely bear out these local assumptions. Development
of upslope lands is by no means complete, additional land leveling will
take place, and construction of drainage return systems and establisment
of certain beneficial farming practices for the area are still lacking.
The overall upslope development effects need to be monitored in more
detail to pinpoint those that are detrimental to the lowlands of the
Colusa Basin.

Relating to the overtaxing of the Drain by surface drainage
waters from upslope agricultural development, the U.S5. Bureau of

Reclamation "Colusa Basin Study-Flood Prevention and Drainage" Work
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Team Report of 1974 states the following: "Since additional return
flows will be generated by the Tehama-Colusa Canal, and facilities
of the Colusa Trough or Reclamation District No. 2047 drain may be
overtaxed by such additional return flows at certaln seasons, it
is recommended that the possibility be explored by the Bureau and
by the districts involved of an exchange of the use of the Reclama-
tion District No. 2047 drain for summer irrigation return flows from
the Tehama-Colusa Canal service area in return for the right on
behalf of those having jurisdiction over the canal to make use of
the return flow drainage water from the Tehama-Colusa Canal service
area." Although this suggestion would not relieve any potential
flooding problem along the Drain, it would provide some compensation
for the trespass of these additional upslope return flows.
Two other situations that will develop and should be of major
concern to the entire agricultural community of the Colusa Basin
are the changes that will take place in the ground water elevations
and the accumulation of salts in the lower areas. Salt buildup
will take place if corrective measures are not implemented to ensure
a permanent agriculture. At the present time an eguilibrium or
salt balance has been established within much of the lower Colusa
Basin land, especially those that have been devoted to rice culture.
Another category of items that are of importance to the entire
Colusa Basin are those created by man's activities or natural
phenomena within the Basin and elsewhere in the region. One would
be the groundwater extraction that is causing subsidence, which in
turn, because it 1s more pronounced in some areas than in others, has
caused increased flooding in some areas adjacent to the drain.

Another item of concern that should be placed in this category
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is the proposed increase in flows in the Sacramento River to trans-

port water south. Several of the reports that have been reviewed

suggest that the high river stages will impede the operation of the

Knights Landing Outfall Gates during summer months. One report (D.W.R.
Bul. 125) further states that any prolonged flow above 9,000 cubic feet per
second in the Sacramento River between Colusa Weir and Fremont Weir

could cause seepage in the top 4 feet of soil. It seems logical

that the Federal and State Agencies that are involved would be con-

cerned before these problems are serious enough to cause damage to
agriculture.

There are still other regional programs that would be a benefit
to the Colusa Basin. Watershed planning and management should be
encouraged. Although development of foothill reservoirs for flood
control only, does not appear to be feasible, their development
potential when combined with water conservation measures, wildlife
enhancement, hydro power, and other watershed benefits should be explored.
Reports have also suggested that sedimentation is taking place in the
Colusa Basin Drain, and that the major source of this eroded ma-
terial is the foothills and upper watershed to the west of the Basin.
Watershed planning, which is receiving more attention in recent
years, should include managed sediment control basins near the source
of the material. The Cache Creek Settling Basin, constructed in
1937 is a good example of sediment management. For smaller streams
the basins could be located near the base of the foothills. They
must be managed and, when filled, be relocated or enlarged. The
Corps of Engineers reports the Cache Creek Settling Basin has reached
its capacity and the heavy sediment load is now being carried unim-

paired into the Yolo ByPass. This deposition in the Yolo ByPass is
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resulting in a reduction of the flood flow capacity of the Bypass
and could conceivably cause backwater effects at the mouth of the
Knights Landing Ridge Cut.

It is the problems that are mentioned in this last category
that require further involvement by the already established and
responsible Federal and State agencies. They need to be encouraged

to carry out the tasks and responsibilities entrusted to them, and

work in harmony for simultaneous action on mutual problems or projects.

Finally, although this report has put under one cover the physical

problems of the Colusa Basin Drain and the adjacent areas, there still

appears to the observer at least one more problem.

Besides providing for the funding of this report, the Colusa Basin

Drainage Action Group has other accomplishments. The Group opened up

a dialogue between landowners and farmers of the upper and lower ends

of the Colusa Basin Drain. They have already made efforts to coordin-

ate or at least become informed about the drainage practices of each
other and predicted water releases. Successful management however,
would not be a term to describe their efforts. The activity of the
Group has also resulted in an educational fulfillment for all those
that attended the many meetings. Even at the risk of destroying a
client-engineer relationship, there must be some comments made by the
report writers on their observation of the Group. There has always
been the outward appearance of cooperation of everyone, that is until
there is a problem that one landowner thinks is his only, then this
item becomes his main concern (it could be flooding, crop loss, lack
of irrigation water or what have you). When this happens, and it has
several times during the course of this study, what appeared toO have

been a cooperative effort as mentioned earlier quickly disappears.
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Until members of the Group and the pcople they represent can act
and think in concert as one body, they will not move forward to
accomplish any of their desired goals or objectives. Therefore, in
order to continue as a group and move forward, some type of permanent
organization must be formed. This organization should have funding
and area control capabilities. The membership should consist of
perhaps districts but, be mainly made up of the landowners who will end
up paying for any expenses and receiving the benefits. It then follows
that people with the problems and receiving the benefits should be
making the decisions. At the present time there are many established
means or vehicles available to form any type of organization desired.
First the Group must decide what type of organization and area coverage
it wants. Legal assistance and leadership is necessary and certainly
desirable from this point forward to guide the decision making se-
quence and select the most desirable form of organization.

After permanently establishing an organization, priorities and
an operating plan should be established as to what should be done to
at least maintain the Drain in its present condition. If work by other
agencies or groups would be beneficial to the area then support them
and encourage their projects. However, past experience has shown, even
within the Colusa Basin Drain area, that waiting for someone else to
develop and fund a project is a time wasting and frustrating exercise.

If you want something done, develop a capable organization with
good leadership and go after it. This is better than making rumbles
and hoping someone else will do it for you and pick up the tab, those
days 1if ever here are certainly past.

The only way state or federal agencies or their monies will be able
to help the area is that they may have created or aggravated the problems

that are being currently assessed. The Colusa Basin Area and the entire

-.----.-------‘
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westside of the Sacramento Valley are of statewide importance and per-

haps a different or unconventional project analysis may be justified

or certainly should be reviewed.
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APPENDIX
A
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Plate No. 1 outlines the plan of the U.S.B.R. for storage and
regulation of the westside streams as shown. the State Depart-
ment of Water Resources in Bulletin 76, 1978, proposes a similar
plan and is described as follows. In comparing the Glenn Complex
and the proposed Scutherly Colusa Reservoir, the Colusa Reservoir
could be constructed in stages. Actually it is an expanded version
of the the Sites Reservoir. The Colusa and Glenn Reservoir plans
would depend on nearly the same supply, therefore both should not
be constructed to theilr maximum described size. However, a
combination of the reduced plans is conceivable. The Bulletin
also states that the Colusa Reservoir would provide some flood
protection to the Willows and Colusa areas. The proposed Colusa
Reservoir data is summerized below and is located as shown on
Plate No. lc.

COLUSA RESERVOIR—RIVER DIVERSION COLUSA RESERVOIR—RIVER DIVERSION
DAM AND RESERVOIR DATA SUMMARY CONVEYANCE FACILITY DATA
Drainage  area 383 square kilometres {148 Tehama-Colusa Canal (Undar Construction)
square miles)
; Type: Concrete-lined
Elgvations ) Length. Red Bluff to project diversion:
Dam crest: 163 metres (535 feat) 490 Kilsmetras: (68 milss)
Maximum pool: . 158 metres (520 fesl) Capacity of project diversion:
Top of flood msa_rva‘lron.. Not pphcabl's 90 Cubic Metres/Second (68 cubic feet/second)
TOP, ol conser\-.ranon pool: 168 maetres (620 feet) Maximum water surface elevation at project diversion;
Minimum pool: 98 metres (320 feet) 59 Cubic Metres/Second (2,100 cubic feet/second)
Streambed;
ag:r dd;nq: ’ g;“ng?:;:s(;%sf;:?;) Glenn-Colusa Irrigation District Canal (Existing)
Hunters dam: 81 matres (265 feet) Type: Unlined
Funks dam: 73 maetres (240 feest) Length, Sacramento River to project forebay:
Sites dam: 73 metres (240 feet) 37 Kilometres (23 miles)
) Capacity at forebay (with planned improvemants):
Dam heignt 59 Cubic Metres/Second (2,100 cubic feet/second)
Willow dam: 49 metres (160 feet) Maximum water surface clevation at forebay:
Logan dam: 78 motres (266 feet) 39 Metres (129 feet)
Hunters dam: 82 metres (270 feat)
Funks dam: 00 matres (295 feat) Coluss Forabay
Sites dam: 90 matres (205 leet) .
Active storage capacity.
Capacitios 5.2 Cubic Hectometres (4,200 acre-feet)
Flood reservation: None Operating water surface elevation
Conservation storage. 3824 cubic hactometres (3100 38 to 39 Matres (124 to 129 feet)
thousand acre-feaet) Maximum ares: 340 Hectares (840 acres)
Inactive, dead, sediment: 74 cubic hectomatres (60 thou-
sand acre-foet) Lower Connecting Canal (Forebay to Tehama-Colusa Canal)
Gross: 3898 cubic hectometres (3160 Type: Unlined, lavel bottom
thousand acre-fest) Length: 6.1 Kilometraes (3.8 miles)
Area Capacity: 178 Cubic Metres/Second (6,300 cubic feet/sec-
Reservoir at gross storaga: 12 100 hectares (30,000 acres) ond)
Total land required: 16 200 hectares (40,000 acres)

Delta Water Facilities
Plate No. 1b Bulletin No. 76

Department Water Resources

1978
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SENATE CONCURRENT RESOLUTION NO. 79--RELATING TO A STUDY OF
THE "COLUSA BASIN."

"WHEREAS, There exists in the Counties of Glenn,
Colusa, and Yolo inadequate drainage and flood control
facilities that are necessary for the general area
located therein which is known as the 'Colusa Basin';

and

"WHEREAS, This condition of inadequate drainage
and flood control has annually resulted in great dam-
age to the agricultural crops in the area amounting to
many thousands of dollars each year; and

"WHEREAS, The agricultural and economic development
of the area is greatly impeded by these conditions; and

"WHEREAS, The creation of new irrigation and soil
conservation districts in this area will compound the
damages now being suffered; and

"WHEREAS, It is necessary for an overall plan to be
developed for this area to alleviate the damages caused
by drainage, seepage and storm water disposal, giving
due consideration to the established water rights exist-
ing in the area; now, therefore, be it

"Resolved by the Senate of the State of California,
the Assembly thereof concurring, That the Department of
Water Resources is hereby requested to maeke a comprehen-
sive study of the 'Colusa Basin' for the purpose of
determining the best manner for alleviating the problems
resulting from inadeguate drainage and flood control
facilities, seepage and storm water disposal giving due
consideration to the protection of established water
rights in the area; and be it further

"Resolved, that the Secretary of the Senate is
directed to transmit a copy of this resclution to the
Department of Water Resources."”

Date
1959

Plate No. 2




SUMMARY OF FOOTHILL RESERVOIR PROJECT

Dralnage : :
area - Reservolr : : Capltal
above . storage : Once-in-50-year : costs
Reservolr . dam site, : capacity,: 11ood discharge, : of dmn nad
location : in square : in - in second-leet 1 reservolr,
miles : acre-feet : Uncontrolled : Controlledl/ : in dollars
Wilson Creek 13.5 2:2003 1,305,000
rrench Creek 69.2 11,000) 3,865,000
) 16,400 3,500 :
Unnamed Creek 13.7 Q,QOOg 1,619,000
South Fork Willow )
Creek 79-0 12,60()) 2’]_‘_()2’000
Logan Creek 20.h 3,300) ) 884,000
_ 3,900 550
Hunter Creek 158 2,500) 1,088,000
Funks Creek b7.5 T,600) 1,516,000
7 8,300 . 900
Stone Corral Creek 36.5 5,800) 1,317,000
Freshwater Creek 32.8 7,000) 1,414,000
) L, 300 540
Salt Creek 10.5 2/) 392,000
Spring Creek 16.9 2,700 1,700 200 2,205,000
Cortina Creek 33.5 5,300 3,400 L50 2,760,000
Salt Creek 18.9 3,000 1,900 250 2,082,000
Petroleum Creek 6.0 1,000 00O 60 1,212,000
Buckeye Creek 31.3 5,000 3,100 350 2,200,000
pird Creek 8.0 1,300 800 150 1,040,000
Oak Creek 27.0 h,300 2,700 350 _ 1,405,000
L80.5 76,800  a-e-- S 28,760,000

17 Controlled release {ollowlng {lood. No releases made during blgh {lood inflow.
2/ Salt Creek Dam diverts up to 1,000 second-feet into Freshwater Creek Reservoir.

Colusa Basin Investigation
Bulletin No. 109
Department Water Resources
1964

\ Plate No. 3
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Analysis of Sacramento and Feather River

Selected Flow Conditions

Condition L : Condition 2 : Condition 3
River Gaging : Flow : Stage : Flow : Stage : Flow : Stage
Stations : CFs : USGS ¢ CFS : USG5 : CFS : USGS
Sacramento River L) 1) 1)
at Colusa 10,000 L2.6 14,000 6.1 18,000 Lo L
below Wilkins Slough 10,000  30.2 14,000  3h.7T 18,000 39.0
* at Knights Landing 10,000 18.8 14,000 21.5 18,000 2L.5
at Verona 17,300  1h.5 21,300 16.3 5,300 18.1
at Sacramento 18,300 58 22,300 7.2 26,300 8.6
near Freeport - -—-- 22,300 52 26,300 sl
at Snodgrass Slough - ——— 22,300 3.4 26,300 4.2

Feather River
at Nicolaus 6,500 2.6 6,500 22.8 6,500 23.4

Flow Condition No. 1 assumes the importation of approximately
5,000 second-feet., Condition No. 2 is based on an importation of about
9,000 second-feet, and Condition No. 3 assumes an importation of approxi-

mately 14,000 second-feet.

n

1) Add 3.0 feet to U.5.G.S. river stages to obtain Corps of
Engineers Datum.

* Above elevations for normal operations of
Knights Landing Outfall Gates.

n

Sacramento Valley

Seepage Investigation
Department Water Resources
August 1967

L.

Plate No. 4
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PROBABLE RANGES OF MAXIMUM SUMMER STAGES OF SACRAMENTO RIVER
(Feet)
(1970-2000)

Reach
Datum Corresponding
Upper Location of Gage of Gage Gage Heights (Feet)
(12,000 - Below Wilkins Slough USED 35 - 39
16,000 cf's) Near Rough & Ready Bend USED 27 - 32
At Knights Landing USED 22 - 27 *
Middle
(16,000 - At Verona USED 16 - 19
20,000 cfs) At Elkhorn Ferry UsSED 13 -~ 16
Lower*X
(18,000 - At Sacramento USED 9 - 1h
22,000 cfs) Near Freeport USED 3 -7
At Snodgrass Slough USED 5 - g
Notes:

¥ : May be reduced by operation of Peripheral Canal
¥¥ . Affected by tides
USED: U.S. Corps of Engineers (Department )

USGS:  U.S. Geological Survey

Add approximately 3 feet to USGS gage heights to convert to USED gage
heights.

1) Based upon upstream projects planned in 1970.

* Above elevations for normal operations of Knights Landing Outfall Gates.

Sacramento River Flows

and

Potential Seepage in Yolo County
Kaiser Engineers, February 1972

Plate No. ¢
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Work Team Report, USBR
1973

Water Supply and Water R
December,

No. 18

State of California report on Secramento-San Joagquin Water Supervision.
Plate

Source of data



Areawide storm-runoff data for the January through March period
for 1978, 1979, and 1980 in the Colusa Basin Drainage Area.

1978 1979 1480
Precipitationl/
Monthly precipitation, (inches)
January 8.80 4.61 3..20
February 6.95 3.85 7.14
March ' 3.38 1.47 1.80
Total precipitation, (inches) 19.13 9.93 12.13
Colusa Basin Drain Outflowg/ 3/
Monthly storm water discharge, (ac-ft)=
January >334,930 98,310 216,290
February 311,020 156,100 >363,560
March 176,750 75,180 222,220
Total storm water discharge, (ac-ft) 4/ >825,700 329,590 >802,070
, (ac-in/ac)- >9.35 34 73 9.09
, (% of precip.) >49 38 >75
Monthly average sediment concentration, (ppm)
January 574 134 137
February 302 291 303
March 247 100 139
Monthly sediment discharge, (tons)
January 261,490 17,890 40,400
February 127,590 61,700 >150,050
March 60,430 10,190 41,940
Total sediment discharge, (tons) >449 510 89,780 >232,390
, {lbs/ac) >850 170 >439

Pecipitation gauging stations at Dunnigan, Williams, Sacramento National Wildlife
Refuge, and Willows. Precipitation in the watcrshed area is typically 1.5 times
the valley floor.

Drain discharge as measured at CBD-1 (Roads 99E and 108) above Knights
Landing; based on weekly or smaller time intervals of measurements.

Symbol > denotes pank overflow; values given are those measured within
the drain channel.

Based on 1,059,200 acres of watershed and valley floor.
University of California, Davis, 1980

(Table 1)
Plate No. 19
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[RRIGATION SYSTEMS

Assumptions: Planned irrigation systems in which all facilities are installed
for the efficient application of water to crops or pasture.
Includes pipelines, ditches, valves, emitters, structures, land
preparation, etc., all meeting standards for quality of materials,
workmanship and design. Includes surface, sprinkler and drip
systems. Assumes that facilities are needed and used to achicve
Irrigation Water Management. System selected is that appropriate
to the terrain and crop.

BENEFICIAL ADVERSE

ECONOMIC EFFECTS

1. Permits most efficient use of 1. Requires initial investment
water supply for facilities

2. Systems are labor efficient, 2. Sprinkler and drip systems
particularly sprinkler and have continuing costs for power
drip, which can be made
automatic

3. May increase area available
for production (pipelines)
and minimize obstacles to

movement
ENVIRONMENTAL EFFECTS
1. Distributes water with minimun 1. May result in loss of variety
seepage, reduces local wetness and "picturesque" aspects of
problems the Tandscape (leveling, pipe-

lining canals, etc.)
2. Can facilitate reduction of

erosion and sediment, or other
agricultural pollutants

SOCIAL WELL-BEING EFFECTS

1. Greater efficiency allows higher 1. Automated systems lessen
living standards for irrigators cmployment opportunities for
(pay, hours, security) who adopt untrained workers
system use

Recommended Plan of Best Management
Practices, Central Valley Region
USDA Soil Conservation Service

June 1979

Plate No. 21




[RRIGATION SYSTEM--TAILWATER RECOVERY
Assumptions: Includes the facilities to collect, store and transport
irrigation tailwater for re-use in the farm irrigation system.

Used with surface irrigation methods. Includes pickup ditches,
sumps, pumps and pipeline constrycted to standards.

BENEFICIAL ADVERSE
ECONOMIC EFFECTS

1. Saves water for on-farn 1. Considerable expense for
irrigation use facilities construction

2. Pumping costs for recovered 2. Storage facilities may take
water are less than for well some land out of production

or surface delivered water

3. Saves lower end of fields 3. System may concentrate weed
from scald and wet spots seeds, insect pests, diseases,
herbicides and salts in an area
4. Reduces spread of weed seeds, 4. Can lead to inefficiencies when
insect pests, diseases, used to prevent visible flooding
herbicides, etc. from over-irrigation

5. Some annual costs for maintenance
and cleaning of sumps

ENVIRONMENTAL EFFECTS

1. Reduces flooding of rural roads 1. Reduces water supply to users
from escaping tailwater dependent on tailwater

2 Reduces mosquito sources at foot 2 Could have basin-wide effect; i.e.,
of fields water quality in delta could

deteriorate due to sea water
encroachment with Tessened flow
from tailwater into San Joaquin

Lo

Sump will intercept sand and 3. Sonme designs are eyesores
recirculate silt from row crop

to close growing crops (hay, pasture,

etc.) for "filtering" of sediment

4. Some sump designs provide for
aquatic and wildlife habitat

SOCIAL WELL-BEING EFFECTS

1. [limination of bleeding sources 1. Some sump designs are unsafe
lessen vectoring of mosquito-born for children
diseases (malaria, encephalitis)

™~

Seme sump designs are a hazard
to farm machinery operations

Recommended Plan of Best Management
Plate No. 22 Practices, Central Valley Region
USDA Soil Conservation Service

June 1979

ﬂ




[RRIGATION WATER MANAGEMENT

rate and intervals to

Assumptions: Water is applied in the proper amount, )
erosion or Causing

maximize crop yield without waste of water,
wet soil conditions. Assumes irrigator has facilities necessary
to achieve objectives. Primary goal 1s maximum return (profit)
per unit of water applied.

BENEFICIAL ADVERSE

ECONOMIC EFFECTS

1. Additional time and care
needed in the field

2. Minimum cost for water, ) .
i ~os skilled labor
pumping, etc. ?. Requires skillec )

1. Maximum crop yields

3. Minimizes loss of crop 3. May require higher investment
nutrients in irrigation equipment

4. Protects soil structure
and internal aeration

5. Water resources available
for other users

Minimizes need for water and
electric power supply facilities

ENVIRONMENTAL EFFECTS

1. Reduces recharge of underground

1. Controls erosion and sediment
aquifers

from irrigation
2. Minimizes nutrients and salts 2. May reduce marsh habitat for
in return flows wildlife

3. Reduces perched water tables
and subsurface salinity problems
in downslope areas

4. Reduces mosquito breeding places

Less opportunity for contamination
of rural domestic water supplies

o

SOCIAL WELL-BEING EFFECTS

1. Provides employment opportunity
for skilled irrigators
Recommended Plan of Best

~ - - 1 3 ! Jhe
2. angra11y hea]thlgr environment where Management Practices,
irrigation water is carefully applied Central Valley Region
USDA Soil Conservation
Service

Plate No. 23 5 7
une 79
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LAND LEVELING

Assumptions: Reshaping the land to planned grades for irrigation. Includes
rough grading known as “land smoothing"--does not include

touch—up "land planing.”

ENEFICIAL ADVERSE

ECONOMIC EFFECTS

. Increases efficiency of surface 1. Can be costly installation
irrigation methods
2. Reduces labor requirement for ?. Requires periodic "touch~up”

irrigation maintenance

3. Reduces inefficiencies related
to short rows

4 Reduces machinery problems with
wet spots, loss of productive areas.

ENVIRONMENTAL EFFECTS

1. Reduces erosion from steep areas 1. Generally produces much dust
of field in initial application

2 Reduces mosquito production from
wet spots

SOCIAL WELL-BEING EFFECTS

1. Reduces time required for 1. May reduce employment oppor-
irrigation, more time for tunities for irrigators
recreation

Recommended Plan of Best Management
Practices, Central Valley Region

USDA Soil Conservation Service
Plate No. 24 June 1979
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DEPATYTMENT OF THE A AY
SACRAMENTO DISTRICT. CORPS OF ENGINEERS
650 CAPITOL MALL
SACRAMENTO. CALIFORNIA 95014

17 January 1969

NOTICE OF INITTATION OF INVESTIGATICHN
FOR COLUSA BASIN DRAINAGE PROBLEM
COLUSA AND YOLO COUNTIES, CALIFCRNIA

Under the provision of Section 205 of the 1948 Flood Cortrol Act,
as amended, the Chief{ of Engineers has authorized the district to pre-
pare a Detailed Project Report on a possible major drainage project in
the lower Colusa Basin, Yolo County, Californis. The report will be
considered by the Chief of Engineers for possible authorization of a
project.

Damaging floods in the lower Colusa Basin and Yolo Bypass are
ceused by inadequate drainage facilitics to convey spring floodflows
and return flows from irrigation.

Preliminary studies indicate that new channel construction from the
mouth of Knights Landing Ridge Cut across Yolo Bypass to the existing
Tule Canal and improvements to Tule Canel, including replecement off two
existing check structures, would provide an ecoromical and feasible
golution t5 The drainuge problems of the area. However, during detailed
project studies, other alternatives will be investigated.

It is requested that you furnish an expression of your Interest
in this investigation; a statement of pertinent data you may have, or
have knowledge cf, which can be made available for use in this study;
and any comments or suggestions you may wish to make. A reply within

30 days would be appreciated.
ézi. QZ? \;KELJQ,/

1 Incl GEORQ# B. FINK
Sketch Map Colonel, CE
District Engineer

Plate No. 25
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The Leelomatlion Boord
Pecouvees Tuilding, Roon 1335
]"Ij( :.i.]‘.l, SLreaou

Sacryaienio, California 95014

Gentleoncins

1 regvet to Infera you that detail studies indicate it is not ccensmically
feasible Lo provide a nnjor dyadinage nroject fo the southoern Colusa Tasin
the Yolo Lypace dn Colusa and Yolo Countics, California, at the vresent

and
time, Our stady under the small flood contrel le‘jOCi']l'O,lﬂ‘n autlorized
by Secticn 205 of the 1243 Flood Control Act, a5 omended, has been termi-

nated,  The investigation is brdelly des evdbed din the ann ive poyanyerhs,

The Coluen Fasin Lae a drainape avea of aporoxinately 1,700 sauarce niles,
a Jeagch of about 70 miles, and a maxinua vidth of about 25 wiles, The
basin cxtends from the Sacrvemento River on the cast to the crest of the
foothilie on the west, with Steny Cruel and Cuche Creel the approzirate
northerly and ouLbr.lv Loundevies, respectively (sec attached wap), 7The
lands of the besin aré uscd priwmavily fow agricul ture; alout 100,000 scres

“are devoted to rice preduation,

\

"he lunde on the vest banl of the southerinost reaeh of the Colusa Fasin
Dredn are of ten floodad Letveen Aprdl and June. The fleadins is cauned
by drvieation veturn f£lows fronm rice ficlds along the Colusn Dasin Drafn
and aleo from runoff caused hy enrdy spring vains,  The flowa from the
deain usaally diccliarge through the Enights anding Cutfall Gated dvto
the Socramento Biver doring thic period; howvever, hieh stapes in the
Sacremento Piver prevent dischavgo throuph the outfall pates, Uhen
sufficient stnce has been veached in the dvain, the flev is discharged
via the Knights Landing Ridge Cut into the Yolo Dypass causin® {vundation
of Lli(Ullhlul 1ands of the Yolo hypass doamstrenn from the mouth of
the vidge svt to Tule Canal and along Tule Cannl and the Too Drain,

Plate No. 26
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sSribn-r . 23 Necembier 1970
The Teclamation Yoard

i ‘
The Departuent of Water Resources, State of California, published a
report on the Coluon Resin in May 1964, This vepovrt gencrelly dealt
with high flov winter fleadingg however, copctruction of a now clivingd
across the Yolo Brposs was recoumendead to contyol spring floodinn iy
the southerimoat reach of the Coluna Rasin Drain, At tha reoueot of
the State Neclanation boord awd the Foards of” Supervisors of Coluds,
Gleun, and Yolo Counties, the Sacraconio District indftdated preliminguy
study of the Colvsa Desin duainapge prolles, The reconnalssance renort,
conpleted in June 166%, and based Jarpely on data contalved in the
sprtment of Water Rescurces, concluded that vew chonned

report Ly the ben
conslruction eciross the Yalo Dypess would provide an cconemically justi-
ficd solution to thr problen and regommended preporation of a Detailad

'roject Berort,

.

considerably less thmn previously helinved, This also led to the
conclusion that scdirentation of & new canal across the bypass vould

be substantially preater than had been included din the Leconnaisoance
Report. Considexing this additional inforwation, several plans providing
various deprees of flood protection to the southern Coluca Fasin ond the
Yolo DLypacs hove beon fuwvestipated dn detalled studicen, Alternative
plans included:  (2) veir channel froa Knights Landing Fidpe Cut to Tulce
Canal and enlarpgivg Tfule Canal to the Toc Drairn with onlavgorcnt of the
Toe Brain to Cache Slouch, or o gravity diversion to the Sacramento

Deen Vater Ship Channel), or a puaping plant discharging to the ship
channel; (b)) puaplug plant at Yoights Landing Outfall Cates discharping
to Sacramento River; {e) nevw channel frosm Knights Landing Ridge Cut

alops vest side of Yolo Dypass to Cacha Slough,

Althouzli the Recoanzissance Neport coucluded that new channel construction
frow Enfghts Tanding Ridge Cut and enlarpcaent of Tule Caral to the Toe
Drain was & viable plan and was econcuaically Justified, Jdentification

of the sedinentation problem dn detrailed project studles dndicated that
additional enlargeient of Tule Canal and enlorgencut of the Toe Drein

to Cache Slouzh would be reauived and that channel maintenance cocts
should be inereased considerably. TIn additien, the Federal interest

rate has viscn from 3-1/4 porvcent at the time of the Reconnafssance
Feport to the curvent 5-1/8 percent, Under presevt conditions nove of

the vavrious plans of Lrprovemeat studied is ecovonically juastifiled,

J

o

Plate No. 27
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DEPARTMENT OF THE ARMY
SACRAMENTO DISTRICT. CORPS OF ENGINEERS
650 CAPITOL MALL
SACRAMENTO, CALIFORNIA 95814

REPLY TO

ATTENTION oF
5 May 1980

SPKED-W

Mr. Richard L. Hurni, Chairman
Colusa County Board of Supervisors

County Courthouse
Colusa, CA 95932

C

Dear Mr. Hurni:

connﬂissdnce studies of the flood problems in Colusa
{fornia Streams Investigation authority, as requested

f Supervisors on 27 June 1978.

We have completed our re
Rasin under the Northern Cal

by the Colusa County Board ©

Our studies indicate that it is not economically feasible to provide a major flood
control project for the northern, non-project portion of the Colusa Basin, but

it may be economically feasible to rebuild portions of the existing project levee
system which have been subject to slippage failures in the past.

provide {ncreased flood protection in Colusa Basin were consid-
ered, including: (a) nonstructural measures, such as increasing the size of the
existing designated floodway to control further encroachment within the flood
plain; (b) a levee setback system along the Colusa Basin Drain from Willows to
Enights Landing and enlargement of the Knights Landing Ridge Cut; (c) a diversion
for Willow Creek to flow into the Sacramento River; a levee setback plan from
Maxwell-Colusa Road to Knights Landing and enlargement of the Knights Landing

Ridge Cut; and (d) rebuilding the existing project levees on the Colusa Basin
required emergency work to repalr partial embanlment

Under present conditions, alternatives a, b, and c are not
omically justified depending

blems and associated maintenanceé

Several plans O

Drain system which have
{ailures in the pastC.

cconomically Jjustified. Alternative d may be econ
upon the work needed to eliminate the slippage pro

in the lower reaches of the project levee system.

ation program this year to obtain soil and
isting levees from levee mile 0.0 to 12.0x
o determine the cause of levee slippage
t future levee fallures.

We plan to conduct a field explor
foundation information for the ex
This information will then be used t
and to develop and evaluate measures needed to preven

Sincg¥ely,

rrrf¥ T %Z:/%ﬂ

EORGE €. WEDDELL
//bhief, Engineering Division

Plate No. 29
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REGULATIONS )

FOR ADMINISTRATION OF

DESIGNATED FLOODWAYS
AND

FLOODWAY ENCROACHMENT LINES

The regulatlions printed hereln are those set forth 1in

Title 23, California Administrative Code, Sections 45 through 95.
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Article 6 - Geperal Provlslong
on Deslgnated Floodwavs and
Floodway Encroachment Llnes

Purpose of Rules and Regulations. These rules and
regulations are adopted as a means of egtabllshlng
destignated floodways and floodway encroachment lilnes
for flood control proljects adopted or authorized by
the United States or plans of flond control adopted

or authorized by the State.

Definitions. As used 1in these regulatlons, Lhe terms
11sted below shall have the meanings noted:

(a) Design Flood. "Design Flood" shall mean the
flood against which protection 1s provided or
may eventually be provided by means of flood
protective or control works; or, as determined
by the Board, to be compatible with future

developments.

(b) Designated Floodway. 'Deslgnated Floodway'
shall mean the channel of the stream and that
portion of the ad jolning flood plaln requlired
to reascnably provide for the passage of the
Design Flood, or the floodway between existing

project levees.
(¢) Floodway Encroachment TLines.

designated floodway.

(4) Obstruction. "Opstruction" means any encroachment

such as & dam, wall, wharf, embankment, levee,
dike, plle, pump, abutment, projectlons, excava=
tion, bridge, condult, culvert, bulldlng, fence,
rock, gravel, refuse, £111, house, barn, storage
bullding, or other analogous atructure or matter
which may unduly impede, retard, or change the
direction of the flow of water, either in itself
or by catchlng or collecting debris carrled by
auch water, or that 1is placed where the flow of
the water would carry the same downstream to the
damage or detriment of elther 1ife or property.

(e) Parties. "Parties' means any {ndividual, firm,

partnershlp,
of the State, municipal corporation, political

subdivision of the State, or any other legal
entity.

"Fl1nodway Encroach-
ment Lines" shall mean the exterior limlts of the

assoclation, corporatlion, any agency

|
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(1)

(J)

Permitted Uses. "Permitted Uses" shall mean
structuTGB: {mprovements and land uses 1n the
designated floodway that in the Judgment. of
the Board will not unduly 1mpede the free flow
of water in a stream.
Stream. ngtpeam” shall mean natural or regulated
water flowing in any channel natural or artificial
Stpeams can De perennial, flowing continuously; )
nt or geagonal, flowlng only at certaln

{ntermitté
year; and ephemeral, flowlng only 1in

times of the
direct response to precipltation.

Encroachment. "Fheroachment" shall mean the use
for any purpose of elther flood control pro ject
works, the waterway area of such project works
or the area covered by an adopted plan.

Conforming Exlsting Encroachments. "Conforming
Existing Bncroachments” shall mean an exlsting
raed iy ©F USE that 1s consistent with all the
provisions of Sections 75 and 76 of these Rules
and Hegulat ions.

rming Existing Encroachment. 'Non-

Non-confo

conforming Ex1sting Fnoroachment” shall mean an
exlsting facility or use that 1s not consistent
with all of the provisions of Section 76 of
thege Ruleés and Regulations.

Poard. npoard" shall mean The Reclamation
Poard of the Resources Agency of the State of
Callfornia.

Recreational Vehicle. "Recreatlonal Vehicle
ghall mean & travel traller, camp car, motor home,
rent tralléls with or without power which 1s
designed OT ased for human habltatlon and whlch
may b€ moved upon & public highway without &
apeclal permit, chauffer's license or both,
wlthout violatlng any provision of the Vehicle
Code.:

11cations for Approval on Exlaling an

Plans and APP
Proposed structures and Improvements.



The Board will follow the application approval proce-
dure as provided in 23 Cal. Adm. Code 16 through 23
and 8700, et seq., of The Californla Water Code. The
necessary forms can be obtalned-from The Reclamation
Board in Sacramento, California.

Normally, all applicatlons for encroachments wlll
be referred to appropriate Federal, State and local
agencles for revliew and comments before actlon by
the Board.

M-----_-_____J
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Artlcle 7

studiea Lo Support Regulatlona
on Designated Floodways and

Floodway Encroachment Lines

55 Hegponsilblillity of the Board
The Board, after appropriate studies have been made,
wlll delineate on an aerial mosalc or map the desig-
nated floodway and the floodway encroachment lines.
The Board will further determine allowable uses in
the designated floodway and will establish griteria
therefor.

SECTION
56 Prioritiles

The Board will eatabllsh and follow a prilority list of
areas to be studied and establish the order in which
studies shall be made. In esatablishing and revising
the priority 1list, the Board will consilder:

(a) Existing and projected Federal, State and local
flood control improvement s and regulatlons

affecting the flood plain.

(b) The degree of danger from flooding to 1life,
property, public health and welfare.

(¢) Rate and type of development taking place upon
the {lood plain.
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Article 8

HotiCicatlong of Hearings for Addoptlon of
Deslepated Floodwavs and Floodway Encroachment
Lines

ST IC

65

Responsiblillty of the Board

The Board will notify local Interested parties, thirly
days prilor to any hearing or hearings on designatad
floodways and floodway encroachment llnes. Hearings
will be held in areas convenlent to the majority of
interested parties. The Board will hold one hearing
prior to initilation of the study, and at least one
hearing after the study has been complet.ed and prilor

to adoptlon.

5t Comments of Interested Partiles

Prlor to the adoption of a designated flondway,
interested parties wlll be given the opportunlty to
be heard at one or more public hearings to obtain
views and recommendations for desirable modiflcatlons
o tLhe proposed designated floodway and the [locdway
encroachment lines. The Board wlll make the final
determination as to the exact encroachment lines

to he adopled.

ST TON
iy Hecording,
After a designated floodway and the {londway encroach-
ment. 1ines are adopted by the Board, an aerlal mosalc
or map showlng the deslgnated [loodway and the flood-
way encroachment llnes will be tranamltted Lo the
appropriate county or countlesn for recordlng.
SECTON
66 Avallability of Maps

'he Board will also furnish a copy of the map or map:s
showlng the limits of the deasipnated (loodway to the
count.y engineer, the county nlanning department, and

other 1ntcrested parties.



69 ruture Changes

[{ at some future date, after the adoptlon of the

designated floodway and floodway encroachment lines,
the Board feels that conditions have changed guffi-=
clently to necessitate altering the sald lines, the
Board may make such modifications as 1t deems to be

appropriate.

= i =
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SECTION
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76
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Ari o

Extent of Improvementg Wlthlin
Degignated Floodwayvs

Structures and Improvements

The followlng uses may be permitted in the deslgnated
floodway 1f a combilnation of such uses 1in a specific

reach of the stream will not materlally increase the

flood helght or the veloclty of the deslgn flood when
confined within the Encroachment Lines.

Permitted Uses in Deslgnated Floodways

(a)

(o)

(e)

(a)

(e)

(r)

(&)

Open gpace uses not requiring a closgsed bullding,
such as agricultural cropland, orchards, livestock
feedlng and grazing or open type public and
private recreatlion areas.

Fenceg, fills, walls, or other appurtenances
which do not constitute an obstruction or debrls
catching obstacle to the passage of rloodwaters.

Storage yards for equlpment and materlal; 1f
gald equipment and material can be either securely

anchored or removed upon notlce.

Rallroads, streets, bridges, and public utillty
wires and pipelines for tranamlission and local

distribution.

Commercial excavation of materlals from plba,
gtrips,; or pools providing that no stockplling
of materilals, products or overburden shall create
an obstruction to the passage of floodflows.

Improvements 1n stream channel allgnment, cross-

sectlon, and capaclly.

Structures that are designed to have a minlimum
effect upon the flow of water and are firmly
anchored to prevent the structure from flotatlon,

provided that normally no structures for human
habltation shall be permltrted.

H E EE EEE E E EEE E E OBE e OB O W
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(h) Recreation vehicles and related gservice
facilitles that are either floodproofed or
are removed durlng the flood season of the
particular stream involved.

(1) Other uses of a type not appreciably damaged by
floodwaters.
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Article 1O
Existing Encroachments wWithin
Degigpated Floodway

Existing Encroachments Under Board Order
The exlsting faclllty or use shall be allowed to
continue as at present. The facllity or use shall

not be changed, extended or expanded without a new
application to and approval by the Board.

Existing Encroachments Not Under Board Order

(a) Conforming Existing Encroachments:

An approved Board Order will be automatically

iggued for all conforming existing facilities and
uses. The facillty or use shall not be changed

extended or expanded without a new applicatlon
to and approval by the Board.

of the owner.

(b) Non-conforming Existing Encroachments That
Do Not Have a Major Detrimental Impact.

The exlsting faclllty or u

continue under an automatlically 1ssued Board

Order until abandoned or unt1l 1t 1s destroyed
to the extent of more

or damaged, by any cause,
than fifty percent of 1ts market value or 1ts
physical usefulness.
not be changed,

new application to and approval by the Board.

If the facility or use 1s destroyed or damaged

to the extent of more than fifty percent 1t
shall not be reconstructed wlthout a new
application to and approval of the Board. If
the facility 1s abandoned,
at the expense of the owner.

(¢c) Non-conforming Exlsting Encroachments That
Have a Major Detrimental Impact.

or use has been 1n existence
option or authorization of a
ates or prlor to the

If the facllity
prior to the ad
pro ject by the United St

_9_

If the facllity
1s abandoned, 1t shall be removed at the expense

age shall be allowed to

'he facility or use shall
extended or expanded wlthout a

1t shall be removed

i




(d)

adoption or authorization of a plan of flood
control by 'he State, 1t shall be removed, aban-
doned or suitably modified at no cost to the
owner. Facllities or uses not falling in such
category shall be removed, abandoned or sultably
modirfied as directed by the Board, all at the
expense of the owner, and within a period of
time Lo be specified by the Board.

Determination of Extent of Impact of Existing
Encroachments

The Board willl make the final determination as to

whether the faclllity or use has or has not a
ma jor detrimental impact within the designated

floodway or on project facilities and willl advise
the owner thereof of any action that he must take.



SECTION
95

Artlcle 11
Extent of Improvements Outaglde of
Degignated Floodwavs

Undesirable Changes in Channel on Flow Regimen

A1l uses or comblnatlions of uses iIn a speciflc reach of
the stream will be permitted if such use or combination
of uses wlll not result 1n an undesgirable change 1n the
channel or in the flow regimen. Applications to and
Orders by the Board will be required outslde the limits
of the designated floodway only for uses or activities
that might result in such changes. Exlsting activities
of the foregolng nature will be handled by the Board

on a case by case basls.

- 11 -
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Written
Responses To Basin Problem
Inquiries




EXHIBIT "A"
Page 1 of 9

Date: February 28, 1979 i
To: Ad Hoc Committee on Colusa Basin Drain
From: Twyla J. Thompson, Secretary

Subject: Response to Basin Problem Inquiry

Questionnaires were sent out to the various
agencies within the Colusa Basin Drain areca.
Four replies were received back as of this
date.

Although the defined problems varied, a digtinct
similarity was found to be in the area of drain-
age and flooding in all four seasons of the year.

A determination is needed in the area of drainage
and/or tail water ownership.

There is no single and/or group of entities

presently empowered with the jurisdictional and/or
financial capability to undertake the responsibilities
of resolving these problems.

Attached are the replies which delineate the problems
it detail.

A possible course of action would be to obtain a con-
sultant's services to further catalog and outline the
type and location of the problems and to recommend
appropriate solutions.
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) EXHIBIT "A"

DATE: 02/22/79 Page 2 of 9

TO: Twyla Thompson, Committee Secretary

Ad lloc Advisory Committee on Colusa Basin Drailn

FROM: Robert D. Clark, Manager & Sccretary
Glenn-Colusa Irrigation District

SUBJECT: Response to Questionaire

1. This District believes that the greatest problem in the

Colusa Basin Drain area is the lack of overall comprehensive
planning needed to coordinate drainage improvement and
development activities.

2. The area lacks any entity or entities to accept res-
ponsbility for flood protection and control in those specific
areas where it may be ecomonically justified. This may be
accomplished by use of one overall entity improvement agency
or individual entities coordinated by some form of basin wide

authority.

3. Capacities of reaches of the present irrigation drainage
system are limited in certain arcas and need reexamination
to determine if they are of sufficient size to serve the
present service area.

4. Impacts from changes in operating conditions both on the
Sacramento River and the Yolo bypass that affect the outlet
drainage of the Basin need examination to determine what
might be done and how it might impact the drainage problem.

5. Maintenance of natural and man made channels for the
passage of flood control run off does not presently fall
under the specific responsibility of any agency except in
areas where agencies have been formed to provide this service.
This problem should be addressed as an overall issue or as

a coordinated local effort.

6. Attached is a copy of a letter sent to each of the three
County Boards of Supervisors by the Glenn-Colusa Irrigation
District in May of last year expressing the District's con-
cerns which may be of interest to members of the commitiee.
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il GLENN-COLUSA IRRIGATION DISTRICT BriED

Prasident ROBERT D. CLARK,
lA:m':..lllllu Manager & Secrelary
SERVING 170,000 ACRES
oo Pildont SITUATED [N GLENN AND COLUSA COUNTIES e SR
Willows

MINASIAN, MINASIAN,

X MIMALIAN, SPRUAMCE &
BABER

BEN JOHHION
Maxwell

CHARLES 0. WISCHROPP Altornays

Delevan

ROY W, OTTERION
Willows

344 EAST LAUREL STREET
POST OFFICE BOX 150 AREA CODE (916) 934-4695

WILLOWS, CALIFORNIA 95988
May 4, 1978

Board of Supervisors
County of Colusa
County of Glenn
County of Yolo

Dear Sirs:

' The Glenn-Colusa Irrigation District 1s the largest water
supplier in the Colusa Basin, and their experience in the
providing of irrigated agricultural water supply has lead them
to the realization that providing irrigation drainage is every
bit as essential to the area as the water supply.

First we want to address the background and development of
the existing drainage system of the Colusa Basin. The develop-
ment of the irrigated agriculture preceded any consideration
toward adequate drainage to accomodate the impacts of the
agricultural water supply. The vast growth in irrigated rice
after World War I and in the 1920's put a tremendous impact
on the natural drainage which created unbearable conditions
downstream and eventually lead to the formation of an irrigation
drainage entity, for the upper portion of the Basin, Reclamation
District #2047. This entity was preceded by other efforts
particularly in the lower Colusa Basin to provide drainage such
as the Knight's Landing Ridge Cut and others. The increasing
value and productivity of lands, particularly in the lower Colusa
Basin has heightened the interest in that area to provide year
around flooding protection on what had normally been flood
plain.

Reclamation District #2047 was a well designed plan to
provide for irrigated agriculture anticipated at that time.
[lere we are 50 years hence with more than twice the irrigated
agriculture in the Colusa Basin than was envisioned by the de-
velopers of the Reclamation District. It is certainly not
arguable that the facilities constructed by Reclamation District
2047, the Knight's Landing Ridge Drainage District, Reclamation
District #108 and others are insufficient for the purposes
they were intended for the Tri-County area. The problem in
irrigation drainage has arisen ‘ue to the increase 1n the
irrigated agriculture within t 2 Basin. Over the years many
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of the drain channels have been further encumbered by their

use as water conveyance facilities. This has substantially
increased the complexity of the solutions which must be sought.
In addition, further development to hbe brought about from the
impacts of the Tchama-Colusa Canal will even more greatly
increase the load on the existing facilities.

The efforts to delineate responsibilities among the many
irrigation supply entities and individuals in the Basin probably
complicates the efforts to arrive at a solution, to the point
where the problem becomes almost insolvable, without the
establishment of an overall entity to apportion the responsibility

based on benefits. To do so would require the creatiocn of a
multi-county drainage entity to apportion benefits and establish
priorities in order to attack the problem effectively. Such an

entity would of course, also have to be structurecd in order to
assume responsibility for other needs of the Basin such as the
firming of water supply to those areas dependent on infirm
supply and an effort to attack what can best be described as
the [lood control problem.

Every major study made in the past in the Colusa Basin in
regard to flood control protection has substantially ended in
the conclusion that the flood control cost to benefit ratio was
not favorable. Although the project was not feasible for the
overall area it may be possible for an entity to develop areas
of benefit where protection works, rerouting facilities, or
channel improvement projects might provide protection for limited
areas. In these cases the benefit would have to be high enough
to offset the cost of these projects.

The Glenn-Colusa Irrigation District entered into a contract
with Reclamation District #2047, commonly known as the "Five
Party Agreement". This agreement involved other irrigation
districts within the Colusa Basin and within the service arcaof
Reclamation District #2047 and provided that those districts would
maintain the irrigation drainage facilities owned by the
Reclamation District #2047 within their respective boundaries.
This arrangement between the Districts has worked reasonably well.
The development of the irrigation districts along the Tchama-
Colusa Canal has raised the problem of what to do with their
drainage and the impacts of their land development. Glenn-Colusa
lying pamllel and east of the Tehama-Colusa Canal will have to
accept a substantial portion of the drainage of these newly
developed lands in Glenn and Colusa countics. It is apparent
from these development plans that there will be problems arisc
as to the delineation of the point of responsibility or custody
of the drainage as it falls into the hands of the Glenn-Colusa
Irrigation District and subsequently other entities. This is
the type of problem that probably best lends itself to the
solution of an overall drainage entity, with the responsibility
Lo apportion costs and bencfits. The best solution that can be
ngered to the tax-payer is long range planning and regulation
of changes in drainage.
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We hope that the three counties can sce fit to develop
a locally controlled in-Basin solution rather than being con-
fronted with Statc oOr Irederal agency domination. The Glenn-
Colusa Irrigation District is interested in participating in
a Jocal solution to the overall Basin problem.

Sincercly,

GLENN-COLUSA IRRIGATION DISTRICT

Ralph A. Nissen
President

cc: Keith Hansen
Ed Ross
Harold Peterson
Dave Barton
RAN/kap
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DIRFCTORE OrricEns

i VAT 3 2
WALIFR CALIVERI, Princaton, Frealdant { [. L. ROGERS, Secratary Mansger
PUSSIL KINNEDY, Willows g } J DILUE G, JONHNSON, Tiamsurer

PORERT JONES, Willows
258 SOUTH DUTTE STRICT . JELEPHHONE 9344801

WILLOWS, CALIFORNIA 935788

(

Willows,6 Ca. 95088
Feb. 20, 1979

Twyla . Thompson
11 Coart Street
Woodland,Ca. 95695

_

The Provident lrrigaltion District does not have a summer

timr flooding pr()h,l,r‘m,ir. winter in flood conditions the

districl has a back up of water from road 57 (glenn county)

-
i

to Lhree miles in to Colusa county along the willow creck

Sl Gelvasa draln.

D. H. MINASIAMN, Alorney
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WESTSIDE WATER DISTRICT

P, 0, ROX 1077
TIT RRINGT ST,

COLUSA, CALIF. 95932

February 9, 1979

Twyla J. Thompson
Committee Secretary
11 Court Street
Woodland, CA 95695

Dear Mrs. Thompson:

Upon receipt of the Memorandum Questionaire, the Board

of Directors discussed Lhe Colusa Basin Drain problem as requested.

The Board concluded that the major problem concerning
our area 1is the winter drainage of TFreshwater Creck, Salt Creek,
and Spring Creck. We hope this information will be of assistance
in identifying the total drainage problem. /

Very truly yours,

>
, J' ;I/!C‘F?/—),/( IR K.V//-if"‘f_.z
Mary SF/%cnnohnker
Secretary
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Lawnawtha Watern Diéstnies

P.O. BOX 1654, AIRPORT NOAD ° WILLOWS, CA. 95988

(916) 934-5476

February 16, 1979

Thompsnn
Secretary
Street
CN un695

Twyla .
Committeo
11 Court
woodland,
Thompson:

Near Mrs.

rncloscd find our Districl's

as we view bhom.

YOUrs very trul

Yoo

CATONN C©. CAMDPRELL

Secretary-Manaqoer

Joec/ah

listing

of problems on 2047
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existing drain.
Enoroachment s in drain for drrvigation block oflective drainage.

Purposce ol drain was for drainage not irrigation .. maintained
as a canal.

River return Flows not maintained by pumping out of drain as
originally intoended.

Lack of coopecration of Federal entities esp. FFish and Wildlife
U.S.B.R. with local aqencies (2047). U.S.B.R. study claims
50,000 a/f drainagqe - nol a factual report bul even il so, U.S.B.R.

would have a responsibility.

2047 landowners apparently unwilling to assume responsibility
ol maintaining cexisting drain.

Consistent history of flooding in the Colusa Basin daring water

months - flood zonc bul not recognized as such as ycot.

Great diversity of interests on 2047, Fxamplo:

a/  Some want a constanl. flow maintainoed during irrigqation scason
for irrigation - not consistent with good water conservation
pracltices - enconragqens waler wasling upsbroam.

b/ Spring, Fall drainage dilfficult o manage when Ltail water
disposed of 1n drains.

c/ Can't please all users of drain.,

d/ Scem Lo expecl Teohama-Colusa waler uscers Lo accept responsibilities
of conditions in cexislence for several years and to manaqge water
Lty please 2047 Tandowners.

~/  Wobter righlts not an issue - nol part of the stady.

Much nisinformation as 1o amount ol drainage (rom Tehama-Colusa Districts
N.5.1T.R. drainage studics indicated 50,000 a/f nol realistic.

rstions [or Study of Probloms

Sprainag = Sumpmer - Al
a/  Monitor all laterals {met >r) and identify from which source
walteor comns,

b/ Tdentify crops and acreages - waler use and amount of tail water
and when in eoxcess. Who is responsible (or IFall, Spring drainage.
c/ Tdentify congested arcas and reasons for congestion.
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2/22/79

Ad Hoc Advisory Committe on Colusa Basin Drain

To develop a statement of the problems associated with the
drainage and flood control within the ovérall basin. To
advise the consulting engineers engaged in developing the
scope of such a study to catalogue and list the specific
problems encountered. To act as a sounding board for
questions and proposals of the consulting engineers. To
develop a reasonable formula for sharing costs of such a
study among the counties; water and drainage districts;
individuals; or others the committee feelS should be asked

to assist in funding such a study.
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MARCH 10, 1977

COLUSA UASIN DRATNAGE PHOPO ‘LS

Submitted by: Fugene M, Massa, Trustee
Reclamation District 2047
Advisory Committee Member
Colusa & Glenn County Landowner/Farmer

As a solution to help with some of the problems of the Colusa Drain,

the following suggestions would need immediate attention:

Vi Take whatever steps necessary to clean and improve the Ridge-Cut,
so ihat the water may poct away faster; and as a long range program, con-

timue with the Colusa Drain extension to Solano County.

23 By starting with the Ridge-Cut, continue to work North, cleaning

and imoroving as- necessary.

3 Cheeck that all bridres and diversion dams are not holding back water

flows, which could causc flooding.

L. Study and improve present floodway on the Viest side of the drain.

Get roads, leeves and ditchbanks lowered so that floodwater may pet awvay

faster,

5, Clean the channcls where necessary in the upper reaches, especially
Willow Creek, from where it flows to the Main Chamncl North to the High-

way 99 near the Blue Gum Lodge.,
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6., A more thorough study should be made of the impact of the Tehema-Colusa
Canal on the Drain, and on winter flooding; as well as from irrigation

water and seepage.

7. As the Reclamation District 20L7 is a drainage district, and the drain

is on private land, all studies md planncd improvements, etc, should

*2

come before the Board of Trusteces of the drain,

8. If we could correct the problems due to winter flooding on the drain,
our surmcr problems would not be as large, Therefore, funding for these

projects should come as flood control funds.

9. As the Tehema-Colusa Canal will have same impact on the drain, funding
could caie for drainage and flooding from this project also; or bcrhaps
an alternate drain at a higher elevation than the Colusa Drain should be

considered,

10. Westside river seepage in summer should be pumced and given to irri-
gation districts and farmers for irrigation. Any excess water should be
pumped back into the river as a short range program, so as not to burden

the Colusa Drain,

11. By correcting the winter flooding problems along the drain, nunerous
advantages would be gained, such as better farming, which now comes to a
halt during prolonged flooding scascns, Wildlife and pame refuges would
be helped, as well as improved fishing conditio.s. Therefore, uncontrolled
flooding scems to be the main problem; funding should come as a flood con~

trol mcasurce



CARL E. RODEGERDTS (1903-19721) (916) 662 7367

E. L. MEANS
FREOQERAICK R, ESTEY

o RODEGERDTS, MEANS & ESTEY

MICHAEL D. REED ATTORNEYS AT LAW MAILING ADDRESS:
618 COURT STREET . P, O. HOX €10

DAVID MICHAEL YOUNG

WOODLAND. CALIFORNIA 9569%

March 6, 1979

Mra. Twyla Thompson

Ad Hoc Advisory Committee
11l Court Street

Woodland, California 95695

Re: Ad Hoc Committee on Colusa Basin Drain
Dear Supervisor Thompson:

In accordance with your request, representatives of the
Knights Landing Ridge Cut Water Users hasociation have met in an
attempt to delineate specific areas of concern in ragards to
drainage problems. Generally speaking, our primary drainage
problem occurs in the lower reaches of the Colusa Drain from the
College City riffles to Knights Landing. During the winter, the
Weet side of tha canal in this area isg generally inundated. Over
the ycars the severity and duration of the flooding has progres-
eivaly increased. The Knights Landing Ridge Cut is the solo
outlet for the Colusa Basin when the outfall gates at Knights
Landing are closed during high stages on the Sacramaento River.
When the gates are closed, all of the water coming down the drain
must pass down the Ridge Cut across the Yolo Bypass and into the
Tule Canal, In order to eliminate the flooding problem on the
lower reaches of the Colusa Basin Drain it will be necessary to
increase the rate of flow through the Xnights Landing Kidge Cut as
follows;

3 Consideration should ba given to the need to clean
the Colusa Basin Drain and the Ridge Cut to remove vegetation,
sediment, and obstructions which impede the flow of water.

Doy The obstruction at the terminex of the Knights
Landing Ridge Cut should be eliminated and replaced with a control
structure which would permit the rapid flow of drain water from the
Colusa Basin during winter, and control summer water levels.

'y It will be necessary to channelize the flow of
water from the Knights Landing kidge Cut across the Yolo Bypass to
tho Tule Canal,

4. The capacity of Tule Canal must be investigated to
check it for conformance with the proposed channel across the Yolo
Bypasas,




Mrs. Twyla Thompson
March 6, 1979

-

page <

5 Likewise, the capacity of tha toe drain serving the
Tule Canal must also be evaluated in terms of the effect of in-
creased flows from the terminex of the Knights Landing Ridge Cut.

As has been praviously pointed out by other respondents,
common sense dictates that any attempt to clean or improve the
drain to increase the flow of wator should start at the bottom of
the drainage system. This achieves the maximum cummulative benefits
of improved drainage and flood control and minimizes any possible
exacerbation of existing flooding problems to downstream OwWners
which would result if the cleaning or improvement were not started
at the bottom of the effected drainage system.

If you require any additional information or details
concerning any of these items, please do not haesitate to contact

our office.

Very truly yours,
RODEGERDTS, MEANS, ESTEY & REED

By
MICHAEL D. REED

MDR:ircw

cc: George Youngmark
Layton Knaggs
Ken Lerch
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ATTORNMIY 3

BOWHLY BRAND

Dear Mrs. Thompson,

I have looked through some material concerning the Colusa Basin
Drain which has been prepared during the last fifteen years.
Apparently, discussions since then ?and probably before) have
uncovered no new problems. The same situations exist now, as
then. Only the degree seems to have altered.

Listed here are a few of those problems.

1) Ridge Cut is inadequate to discharge flows. It needs
an outlet to tidewater.

2) Elevation of water in Ridge Cut must be maintained at an
elevation high enough to provide water for irrigation.

3) Drain, throughout its length, has many blocks - both
natural and man made. These impede drainage flow capability.

4) Drain is used for irrigation water supply.

5) Grading of land for irrigation changes surface runoff
patterns, generally accelerating the arrival of water in the Drain.

6) Tehema-Colusa Canal construction dictates to landowners
that they must grade their land for irrigation.

7) Rice culture is of paramount importance to the area served
by the Drain. .

8) Much land served with Tehema-Colusa Canal water will be
used for crops other than rice.

I have used these few examples to demonstrate what, in my opinion,
is the greatest hindrance to making headway in any solution
to problems along the Colusa Basin Drain.
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In meetings and discussions 1 have read of or participated in, the
conditions occuring at various seasons of the year are never kept
separate. I believe that in our discussions, these physical differences
and needs during these seasonal periods must be defined, considered, and
solved independently. Then, and only then, can these solutions be dis-
cussed as a whole and the necessary compromises be made.

her day, the same 1ine of

1 noted at our meeting in Colusa the ot
spring and fall problems

discussion to which I allude. Summer, winter,
all seem to enter willy-nilly.

I believe any physical solution will require funding over and above

local resources. The program we recommend must take this into consideration.
Cooperation between State and Federal agencies currently leaves something

to be desired. But if we have a good plan, supported by local interests,
which can be promoted at the right time politically, I am sure many of

the problems we discuss can be remedied. [ hope 50!

Sinceredy,

DISTRICT RECENED

KNIGH
\ Y ‘}\E\K‘L?
EHOUR AND T
. \A%%MAW&C“QWG"
David P. Granicher, Manager
DPG:dd
MAR 9 1979

- ~

cc  Ken Lerch - Laugenour & Meikle i P
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