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SPRED-¥ § Tebruary 1979

SUBJECT: “Cache Creek Basin Invesrigatiom, California; Feasidility

Livision HEangineer, South Pacific

1. Inclosed are 36 copias of the subject report deated Septeaber 1973 and appen—-
dixes 1 through 6 (bouwad iacone volume), including the revised draft suviresmental
statement which has bean included as Appendix 4,

2. The report and eavirooaeutal statesent have beem revised to refleer: (a) §PD
review comments furnished iam SPOFD-F lst indorsement dated 30 Hovember 1977 te

SPEMD-¥ basic letter dated 3C August 1977, subject: Cacha Creek Zasin, Califeraia;
lmibﬂithwtu&lw&xm&l!umbthmmuwu
(b) fleld review comments from Vederal, State, and lecal agencies and individuals.

SPOPD~R sultiple letter dated 26 June 1973, subject: Implementation of Yxecu~
Ordar 11990 and Realated Guidolines ean Wetlands, transmitted a “recommendad”’
mwumnmmuqzmum-mam.uuu

of the dischsrge of dredged or fill matertsl fsto watars of the Uaited States.
However, such an evaluation had siready been prepared and priated for the Cache
Creek Basin investigatien in a differeant formsat, as sutlined in Appendix B to

EC 1165-2-125, transmitted by DAEN~CWP-A letter dated 30 December 1976, subject:
mm«mtmm Inplementing Saction 404 navum!’njuu.
Siace the format outlined f{a SPDPD-R 26 Jume 1978 letter is omly “recowmended,”

and eiace the proposed plans of improvenent do mot include disposal of amy dredged
or fill material ia waters of the United Stetes or adjacent wetlands, the Sectiom
404 evaluatioun was left im its originally prepsred format.

4. Iuformatiom regavding possible ecost apportiomment batween Federal and non-Federsl
interests based ou future adoption and implemsmtation of the Prasident's receat
vater policy message was incorperated imto the report as follows:

2. A new sectien eantitled “Propesed Revised Coat-Sharing Responeibilitfies”
(Section li) was sdded to Appendix 1 and fmcludes (1) all {mfermation on the proposed
eriteria and (2) a letter from the State of Califoruia Reclamation Board previding
iantent to furanish necessary requiremsats of local coeperation uader the mevw critsria.

b. Iaformstion from the mew Seetion ¥ was also incorporated imto the maia report,
includiag s tabulatior whick sumsarizes and illustrates the comparative cost-sharing
thet would be applicable for both current aduinistraticn policy aand for the President’'s

.'—l revised policy.
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Report and Eaviroumeantal Statement

c. The report "Syllabus" states that the repert includes infermstiom on both
the traditionsl snd preposed revised cest-sharing matheds.

5. Also inclosed ave the following:

a. Thirty-six copies of this transmictsal letter (iaclosurs 2).

b. Three copies mach of trsaseripts of public meetings held 2 July 1969,
2 and 4 December 1975, and 20 and 21 Mareh 1978 (imclosures 3, 4, end 5). Each
tramscript contains the amnouncement of public meeting, list of interested parties
vho were furanished the snmouncesent, and list of persons attending.

¢. Drxaft copy of the mailing list for the Diviston Emgineer's "Notice of
Coapletion of Report” (imeclosure 6).

d. Seven coples of a briefing msp (plate 1) (inclosure 7).

e. Sixteen reduced size prints of plates 1, 2, and 3 (inclesure 8).

£, Three fxll size priuts of plate 1 ({sclusure $).

. g. Tour coples of draft EERE report (inelosure 10).

h. Tour copies of draft of OCE repert ({inclosure 1l).
6. Follewing issuance of the public notice by the Divisioa Engimeer, a display map
::i- m‘mtm slides, prepared purasent te ER 1105~2-422, will da forwarded directly
7. It should be noted that, based on October 1977 prices, the totsl Pedersl first
cost for beth current and propesed revised cost-sharing criteria is leses than $15

aillion. Considerztion should be givea to autherixation uader the authority of
Section 201 of the 1963 Rivar and Harbor aand Flood Comtrol Act, as amended.

CAPIK/1s
SAIA
11 Imel DORALD ¥, 0O'SRZX
L Colonel, CE LUETHY
ce:
| Bagr Div WEDDIXLL
Prog Dev HICKMAX
WRPB
EPS 0'SUKI
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Some small game and fur bearing animals inhabit the lower part of the basin below
Rumsey, but their natural habitat is limited. Since the channel is dry most of the year, the fishery
is insignificant. Lower Cache Creek is within the Pacific Flyway used by 10-12 million ducks and
geese of which 300,000 utilize the Yolo Bypass (which includes the Cache Creek Settling Basin)
as a wintering area.

Archeological investigations have established Clear Lake as the site of human life for at
least the past 8,000 years. Before the coming of the white man, Lake County was inhabited by
about 5,000 Indians, making it one of the more populated areas in the State. Generally, Indians
in the Cache Creek Basin are classified as Pomo, Lake Miwok, and Patwin. Recent surveys within
the Clear Lake-Cache Creek Basin have located 28 archeological sites, some of which appear to
have considerable antiquity. A Patwin site 6 miles northwest of Clear Lake is on the National
Register of Historic Places. Sites along Clear Lake Outlet Channel have not been excavated, but
the Department of Anthropology of the University of California, Davis, has conducted limited
test excavations in the foothills of Capay Valley. One large village on the right bank of Cache
Creek has provided the oldest evidence of human occupation in Capay Valley, and a small
portion of the site has been excavated.

White settlers entering the Clear Lake region between 1850 and 1855 displaced and
disrupted much of Lake County’s Indian population. In a short time, large portions of the valley
became privately owned; agriculture, mining, and lumbering flourished; and resort businesses
began around the many mineral springs. Lake County was officially organized in 1861, with
Lakeport as the county seat.

Cache Creek in Yolo County is rich in historical lore and played a crucial role in the
settlement and development of the region. The name Cache Creek came from the fur trappers
“caching” their furs along the stream. Fur trapping was one of the earliest activities of white
men, and in 1829 the first fur brigade in the Sacramento Valley camped at French Camp 1 mile
east of Yolo on the north side of Cache Creek. The earliest permanent settlements were also
established along Cache Creek. Yolo was one of California’s original 27 counties in 1850, and the
town of Yolo, originally called Cacheville, became the first county seat in 1857. From its
beginning to the present, Yolo County’s rich agricultural resources have dominated the
county’s history and expansion.

Human Resources and Economic Development

Out of 58 counties, Lake County ranks 41st and Yolo County 28th in California county
populations. While there are no large urban developments in Lake County, those areas that are
urbanized are located around the Clear Lake rim, where most of the population of the upper
basin live. Lake County ranks first in California in percentage of population over age 65, and the
current 5.7 percent growth rate is mostly from retirees 65 years or older. Birth rates in Lake
County are lower than the average State rate because many young adults have migrated to
metropolitan areas in search of employment and educational opportunities. From Memorial
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Day to Labor Day, the seasonal vacation population of about 80,000 exceeds the number of
permanent residents (27,600). Over 55 percent of the housing units in Lake County are summer
homes or cabins. Since there are no zoning restrictions in type of housing, lower quality homes
are interspersed with expensive, higher quality homes, mobile homes, and semipermanent and
vacation trailers.

Lake County depends on agriculture and trade and services jobs relating to summer
recreation. Although commercial trade and services represent the largest source of
employment, growth has been slow. Employment in agriculture and food processing has
declined since 1950.

Yolo County had an estimated 1976 population of 104,700. Much of the recent population
growth has been the result of inmigration into the incorporated areas of Woodland and Davis.
Woodland, with an estimated population of 25,150 in 1974, is the only major population center
partly in the Cache Creek Basin.

In the past 5 years, industry has expanded and diversified in Yolo County. However, since
agriculture remains the most important influence on the labor market, seasonal unemployment
is serious in rural areas during the winter. Unskilled workers generally are surplus throughout
the year. Per capita personal income projections for California and Lake and Yolo Counties are
shown on the following page.

City of Woodland with Interstate 5 in Foreground
January 1974
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Interim measures to increase the storage capacity, including raising the Cobble Weir at the
outlet of the settling basin and manipulating the training levees, have prolonged the settling
basin’s efficiency in trapping sediment. With the depletion of storage space in the settling basin,
Cache Creek’s heavy sediment load is being carried into the Yolo Bypass unimpaired, affecting
the bypass floodflow capacity. Also, additional sediment flows downstream, compounding the
sediment deposition problems in flood control and navigation channels such as the Sacramento
River Deep Water Ship Channel and San Francisco Bay system. About 11 million cubic yards is
annually dredged from these critical problem areas. If no action is taken, an estimated 340 acre-
feet annually (550,000 cubic yards) of sediment that formerly deposited in the settling basin will
flow into the bypass with about 240 acre-feet depositing in the lower bypass, navigation
channels, and the San Francisco Bay system.

Municipal and Industrial Water Supply Needs
LAKE COUNTY

Ground water is the major source of municipal and industrial (M&l) water supply in the
vicinity of Clear Lake, but some water supply is also provided by the lake. The Corps authorized
Lakeport Lake project, currently deferred due to lack of local assurances, would supplement the
M&I water supply by providing an additional 8,400 acre-feet annually to the Lakeport area.
Pomo Reservoir on Kelsey Creek, being studied by Lake County, also would supplement M&I
water supply of the Clear Lake area.

YOLO COUNTY

The larger cities in Yolo County, such as Woodland, Davis, and Winters, obtain their
entire water supply from ground water, and it is predicted that wells will continue to be used for
M&I water supply in the future.

Irrigation Needs
LAKE COUNTY

Although within Lake County, Clear Lake provides only a limited source of irrigation
water for Lake County, since Yolo County Flood Control and Water Conservation District owns
most of the rights to water stored in the lake. As set forth in the 1920 Gopcevic Decree, Yolo
County has use of Clear Lake water for irrigation purposes between the stages of zero and 7.56
feet on the Rumsey gage at Lakeport. However, in utilizing this water, evaporation and other
losses must be considered. Irrigation water supplies can be developed on the streams flowing
into the lake. The authorized Lakeport Lake project on Scotts Creek could provide 9,100 acre-
feet annually of irrigation water. Also, as previously discussed, Pomo Reservoir would furnish
irrigation water to the Big Valley area adjacent to Kelsey and Adobe Creeks.
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YOLO COUNTY

Yolo County is primarily an agricultural county, and water for agriculture is obtained
from ground and surface water supplies. Clear Lake, Indian Valley Reservoir, Cache Creek, and
the Sacramento River are the primary sources of surface water. Recent studies indicate that
combined sources of surface and ground water are nearly sufficient to meet demands.
However, more water will be needed to irrigate land not presently used for agriculture. The
Bureau of Reclamation is making studies of the Yolo County area to determine additional needs
and feasibility of providing further water supply.

Water Quality Problems

CLEAR LAKE

The most significant water quality problem in Clear Lake is the excessive algal growth
caused by the rich nutrient content of the lake. When wind-swept to the shoreline, the algae
die, producing an unsightly appearance and giving off an unpleasant odor to the detriment of
recreation, which is one of the major beneficial uses of the lake. Irrigation water for

downstream users, the second major beneficial use of Clear Lake, is satisfactory for the crops
grown,

The Clear Lake Algal Research Unit (CLARU) has conducted rigorous studies and tests on
the causes and control of algal blooms in Clear Lake and has attempted to find a means to “tip
the ecological balance” so that the growth of nonobnoxious green algae is favored over the
growth of the obnoxious blue-green algae. CLARU is continuing to seek a solution to water
quality problems at Clear Lake.

CACHE CREEK

The major beneficial use of Cache Creek is irrigation water supply. Currently, the water
of Cache Creek as it leaves Lower Arm of Clear Lake is a suitable quality to satisfy downstream
irrigation uses. Downstream of Clear Lake Dam, Bear Creek, which flows into Cache Creek, has
a relatively high boron content, so crops irrigated with lower Cache Creek water have to be
insensitive to the boron concentrations. Other beneficial uses of Cache Creek, such as fishery
and recreation, are satisfactorily met by the present water quality.

Fish and Wildlife Needs

The California Department of Fish and Game in its report on “The Fish and Wildlife
Resources of Anderson Marsh, Clear Lake, Lake County,” dated January 1974, concluded that
Anderson Marsh and other associated wetlands are vital segments in Clear Lake’s natural
resource production, maintenance, and perpetuation. These resources will be further
jeopardized if reduced or committed to nonresource use. Fish and Game has been attempting
to preserve a wildlife area adjacent to the lake and is considering purchase of the Anderson
Ranch, a portion of which is a natural marsh area, and development of a wildlife refuge. .
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Clear Lake is widely known as an excellent fishery for warmwater species of fish, and the
Clear Lake area is inhabited by many species of wildlife. Cache Creek and its tributaries provide
minor fisheries for smallmouth bass and white catfish.

At the mouth of Cache Creek, the settling basin currently contains some lands that are
not used for agriculture, thereby allowing maximum use for wildlife. However, the U.S. Fish and
wildlife Service and Department of Fish and Game are concerned that the amount of unused
land is continually diminishing. In addition, the U.S. Fish and Wildlife Service has determined
that the Central Valley of California provides wetland habitat which is critically important for
Pacific Flyway wintering waterfowl. The continued destruction of wetlands in California has
caused a shortage of wintering habitat relative to the breeding habitat in northern portions of
the continent so that wintering habitat may be limiting to some Pacific Flyway populations. The
Fish and Wildlife Service’s “Concept Plan for Waterfowl Wintering Habitat Preservation-Central
Valley California” (1978) ranks the Yolo Bypass area (which includes the Cache Creek Settling
Basin) second only to the Sacramento-San Joaquin Delta in priority for development of new
wintering areas based on desirability, potential value, and feasibility of development.

General Recreation Needs

About 39 miles of Clear Lake’s 100-mile shoreline has been intensively developed for
water-associated recreation, including lakeside residences, public and private beaches, and
wharfs. Because the Clear Lake Water Company operates Clear Lake to obtain a water supply for
agriculture, the lake is drawn down during the late summer. During years of low inflow to the
lake, this lowering of the lake level is considered a detriment by recreation interests. As
discussed in “Water Quality Problems,” another major detriment to recreation is the growth of
blue-green algae in Clear Lake. Lake County has indicated it does not support constructing
additional recreation facilities around Clear Lake.

At present little recreational use is made of the main stem of Cache Creek or of its
tributaries; however, whitewater boating on North Fork Cache Creek and Cache Creek has
grown in popularity. Adjacent lands are used for limited deer and quail hunting. A county park
has recently been developed along Cache Creek in the vicinity of Rumsey. Along lower Cache
Creek in the vicinity of the Yolo Bypass, there is limited waterfowl hunting. Hunting
opportunities are now limited due to lands being in private ownership.

Improvements Desired

At the public meeting held in Woodland on 2 July 1969, local interests expressed their
desires for improvements varying from channel stabilization to multipurpose storage reservoirs
and restriction of aggregate mining from portions of Cache Creek. The Reclamation Board of
the State of California, which maintains and operates the Sacramento River Flood Control
Project, desires a long-range solution to the settling basin problem to prevent sediment
deposition from reducing the flood-carrying capacity of the Yolo Bypass. Lake and Yolo County
water agencies indicate a need for additional irrigation water supply in both the upper and
lower basins to supplement diminishing ground water supplies. Lake County officials would like
to have the water quality improved and the lake level stabilized to enhance recreation potential
and control flooding of the lake perimeter.
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At the public meetings held 2 and 4 December 1975, the Reclamation Board favored
further detailed studies of flood control alternatives involving enlargement of the Clear Lake
Outlet Channel and construction of an adjacent bypass channel; and supported further studies
of any plan to (a) raise and enlarge the levees of the settling basin, or (b) excavate material from
the basin, or (c) expand the basin, or (d) a combination of any of these plans which will provide a
good feasible solution to the sedimentation problem. Lake County indicated by letter dated 22
December 1975 that the recreation features shown at the public meeting, consisting of
campgrounds and associated facilities and improved access along the outlet channel and to
Garner Island, should not be included in the project. The primary objection to recreation
development as part of a Federal project was that it would compete with such development by
local interests. Yolo County has voiced no objection to development of recreation facilities in
lower Cache Creek Basin.

Planning Objectives

The two national water resources planning objectives as identified in the Water
Resources Council’s Principles and Standards are National Economic Development and
Environmental Quality. Under National Economic Development the objective is to efficiently
increase the value on the nation’s output of goods and services and improve national income.
For Environmental Quality, the objective is to enhance the quality of the environment by the
management, conservation, preservation, creation, restoration, or improvement of the quality
of national and cultural resources.

For the Cache Creek Basin specifically, planning objectives were also established to
provide for problems and needs which were identified. The authorization for the Cache Creek
Basin Investigation made particular reference to the flood problem at Clear Lake and the need
to modify the Cache Creek Settling Basin. Therefore, flood control at Clear Lake and sediment
control at the settling basin were established as primary planning objectives. As indicated, the
area around Clear Lake has been subject to damaging floods for many years. Lake County is
participating in the National Flood Insurance Program which will reduce the flood damage
potential in the Clear Lake area; however, damages to existing development will continue to
occur frequently. Also, the Cache Creek Settling Basin, constructed in the 1930’s, is now filled
and sediment originating from Cache Creek is depositing downstream in flood control and
navigation channels.

Review of other Cache Creek Basin problems and needs indicated that certain of the
problems and needs are either being addressed for solution by other agencies or no interest was
expressed by local interests in pursuing a solution. One additional objective, however, which
was identified from the review was wildlife preservation and enhancement in the vicinity of the
Cache Creek Settling Basin.
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Formulating the Plans

The plan formulation process used in selecting a plan is described in this section.
Formulation and evaluation criteria are outlined, the two main problem areas are discussed, and
the 19 alternative solutions are identified and described. Also, the subsection “Selecting the
Plans” briefly describes the two best plans and the reasons for their selection.

Formulation and Evaluation Criteria

The alternative plans of improvement were formulated and evaluated based on their
technical, economic, environmental, and socioeconomic impacts on the Clear Lake-Cache
Creek areas. Plan formulation criteria include the Water Resources Council’s “Principles and
Standards for Planning Water and Related Land Resources” (P&S), dated 10 September 1973, and
implementing regulations developed by the Corps of Engineers.
TECHNICAL CRITERIA

The following criteria were adopted in developing the plans:

a. The plans should be consistent with the California Water Plan and the General Plans
for Lake and Yolo Counties.

b. Provisions should be made for drainage of lands adjacent to proposed levees.

c. Plans developed should be consistent with provisions of the National Flood Insurance
Program.

d. During the flood season, the storage of Clear Lake should be controlled, to the
maximum extent possible, to the current nondamaging level of 7.56 feet on the Rumsey gage at
Lakeport. The nondamaging Cache Creek flow of 20,000 cfs at the downstream community of

Rumsey should be a factor in determining operation of Clear Lake for flood control.

e. Clear Lake should be operated so that the existing water rights are preserved.

30



f. Historical sediment flow and deposition should be used as a basis for future storage
requirements.

g. Sediment control life should be as long as possible, considering constraints of physical
practicality and economic feasibility.

h. At least 50 percent sediment trap efficiency should be provided since historically this
degree of trap efficiency has permitted adequate control of the Cache Creek sediment flow.

i. Flood control evaluations should be conducted assuming the authorized Lakeport Lake
project would not be in operation. This assumption is consistent with recent reclassification of
the Lakeport Lake project to ‘“‘deferred” status.

ECONOMIC CRITERIA
Economic criteria for formulation of the plans are summarized as follows:

a. The benefits and costs should be expressed in comparable terms as fully as possible. All
evaluations of alternatives should be based on October 1977 prices, an interest rate of 6%
percent, and 100- and 50-year project lives for flood control and sediment control alternatives,
respectively.

b. Each alternative considered in detail must be “justified” in the sense that total
beneficial effects (monetary and nonmonetary) associated with the objectives are equal to or
exceed the total adverse effects (monetary and nonmonetary) associated with the objectives.

c. The selected plans must have net national economic benefits unless the deficiency in
net benefits incurred is associated with attaining environmental quality objectives.

d. The size of the flood control project selected should be based on providing the

maximum net benefits; however, environmental quality and intangible considerations could
dictate a project larger or smaller in size which would forego some of the net tangible benefits.

e. Project benefits should be based on analysis of conditions without and with a project,
using methodology described in P&S and Corps of Engineers regulations.
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ENVIRONMENTAL CRITERIA

The following environmental criteria are applicable to the formulation and evaluation of
plans:

a. Plans should be formulated to the extent practicable to preserve and enhance the
quality of the natural environment, specifically including fish and wildlife, vegetation, land, air,
water, open space, and scenic and esthetic values.

b. Detrimental environmental effects should be avoided where possible, and feasible
mitigation for unavoidable effects should be included.

c. The relationship of the proposed action to land use plans should be considered, and
the environmental impact of any proposed action should be evaluated. Any adverse
environmental effects which could not be avoided, if a proposal were implemented, should be
delineated; alternatives to such proposed action should be identified; the relationship between
local short-term uses and the maintenance or enhancement of long-term productivity should
be determined; and any irreversible and irretrievable commitments of resources involved if a
proposed action were implemented should be identified.

SOCIOECONOMIC CRITERIA
The following socioeconomic criteria are applicable in this study:

a. Consideration should be given to evaluating and preserving historical, archeological,
and other cultural resources.

b. Consideration should be given to safety, health, community cohesion, and social well-
being.

c. Displacement of people should be minimized to the extent practicable.
d. Improvement of leisure activities and public facilities should be evaluated.
e. Effects of a project on regional development, including income, employment,

business and industrial activity, population distribution, and desirable community growth,
should be considered.
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FLOODWALL ARTIFICIAL PLATEAU
METHODS OF FLOOD PROOFING

Plan 5 - Flood Proofing Future Facilities. - (Flood proofing future development is
considered economically feasible and is, therefore, discussed in the “Alternatives Considered
Further” subsection.)

Plan 6 - Reservoir Storage on Tributaries. - Numerous storage reservoirs would be
necessary to adequately reduce flooding on Clear Lake. At least 100,000 acre-feet of tributary
storage would be needed to provide a reasonable degree of flood protection to the Clear Lake
periphery. The drainage area of Clear Lake is about 520 square miles, and about 20 percent of
the inflow enters from Scotts Creek and another 20 percent from Kelsey Creek. The many other
streams draining into the lake produce much less flow, and also dam and reservoir sites on the
remaining streams are generally poor. The authorized Lakeport Lake project of the Corps of
Engineers is located on Scotts Creek and would provide flood control, water supply, fish and
wildlife enhancement, and recreation. Lakeport Lake would have 24,000 acre-feet of flood
control space and reduce Clear Lake flood stages less than 0.5 foot. Lakeport Lake is currently in
a deferred status since local interests are unable at this time to provide the necessary assurances
of local cooperation. On Kelsey Creek studies have been made by the Corps and Lake County of
developing a 40,000 acre-foot reservoir at the Pomo site. Based on topography, the Pomo site is a
good dam and reservoir site. Construction cost would be about $30 million and average annual
cost would be about $2 million. Operation of Pomo Lake for flood control only would reduce
Clear Lake flood stage by about 1 foot. However, considering that annual equivalent damages
on Clear Lake rim total only $1.35 million, construction of Pomo Dam and lake would rot be
economically feasible. Multiple-purpose use of Pomo Lake was considered, but the benefit-cost
ratio would be less than 0.5 to 1. Considering the limited potential for development of storage
on Kelsey Creek and other tributaries, this plan was not considered further.
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Plan 7 - Modify Operation of Clear Lake for Flood Control. - With this plan, the filling
curve for Clear Lake would be revised so that the lake would not be allowed to fill until later in
the spring. However, since recreation-oriented development on the lake rim depends on high
summertime lake stages and agricultural concerns downstream in Yolo County depend on
irrigation water supply, modification of existing lake levels for flood control is not supported by
local interests. Also, such modification would be in violation of water rights agreements
between Lake and Yolo Counties. These agreements would be difficult to modify in the interest
of flood control; therefore, this plan was not considered further,

Plan 8 - Clear Lake Outlet Channel Enlargement

Plan 9 - Clear Lake Outlet Channel Enlargement and Bypass
Plan 10 - Clear Lake Outlet Channel Enlargement and Modified Bypass

(Plans 8, 9, and 10 provide net benefits and are, therefore, discussed in the ‘“Alternatives
Considered Further” subsection.)

LOWER BASIN (Cache Creek)

Plan 11 - No Action. - (The “no action” alternative is not considered viable because
uncontrolled sediment deposition in the Yolo Bypass would continue. This alternative is,
however, discussed further in the “Alternatives Considered Further” subsection in order to
compare the effect of proposed plans to conditions expected to occur with no Federal
participation.)

Plan 12 - Nonstructural Flood Control Alternatives. - Because the major portion of the
flood plain in the lower basin is at present used for agriculture and is expected to continue to be
so used, nonstructural measures would not aid in preventing flood damages and, therefore,
were not considered further. The State of California Reclamation Board has recently considered
adoption of a designated floodway in the reach from about Interstate 5 upstream to Rumsey.
Public hearings have been held, and further consideration is being given to adoption of the
floodway.

Plan 13 - Raise Settling Basin Levees
Plan 14 - Raise Settling Basin Levees with Wildlife Refuge

(Plans 13 and 14 were determined to be feasible and are, therefore, discussed in the
“Alternatives Considered Further” subsection.)

Plan 15 - Excavate Settling Basin. - With this plan, the existing 3,600-acre basin would be
purchased and, for optimum use, converted to a national or State wildlife refuge. Sediment
would be removed periodically from the existing basin, thereby reestablishing its storage
capacity and allowing about 60 percent of the sediment currently discharging into the Yolo
Bypass to be trapped in the basin. However, because only about one-tenth of the sediment is
potentially marketable and because removing and hauling is much more expensive than
constraining sediment to the existing basin, this alternative was not considered further. Plans 13
and 14 were considered more practical and economical solutions to the sediment problem. A
photograph of the settling basin and adjacent facilities is shown on plate 3.
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Plan 16 - New North Settling Basin. - Cache Creek flows would be diverted into a new
settling basin north of the existing basin where productive agricultural lands are located.

However, because of its limited storage capacity of 8,500 acre-feet (25-year storage), this plan
would not provide a long-term solution; therefore, the plan was not considered further.

Plan 17 - New South Settling Basin. - Cache Creek flows would be diverted under
Interstate 5 into a new settling basin south of the existing basin where less desirable agricultural
lands are located; however, because the costs for relocating the railway along the southern
boundary of the existing basin and constructing Interstate 5 highway structures over the channel
would be very high in comparison to other more practical sediment control solutions, this
alternative was not considered further.

Plan 18 - Kellner Jetty System. - This system, shown in the following sketch, consists of
iron jacks tied together with steel cable and anchored to the streambank. The system would cost
about $5.3 million to install. Sediment would deposit upstream within the system, thus
decreasing the amount reaching the Yolo Bypass. However, this plan was not considered further
because the jetty fields would be inefficient in trapping sediment and would require continued
removal of sediment to assure a long-term life. The cost to move and place the required amount
of material would be in excess of $17 million over the 50-year project life. Since only a 33
percent trap efficiency could be provided, additional downstream sediment control works
would be necessary. Furthermore, wildlife agencies and environmental concerns strongly

oppose such a jetty system.
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Plan 19 - Brooks Sediment Reservoir. - With this alternative a sediment reservoir would
be constructed upstream near the town of Brooks. This reservoir would function as a large
detention basin which would cause deposition as water ponded and flow velocities decreased.
However, the first cost of this sediment reservoir would be nearly $35 million, which is far in
excess of potential sediment control benefits that would be provided; thus, this plan is not
economically feasible. Also, nearly 3,000 acres of the scenic and highly productive Capay Valley
would be inundated over the life of the project. For these environmental and economic
reasons, this alternative was not considered further.
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Alternatives Considered Further

As previously discussed, many of the plans were eliminated from further consideration
because of limited economic feasibility, significant environmental problems, or limited
potential for providing long-term solutions. The alternatives discussed below were selected for
further consideration, and a summary of the economic, environmental, and social effects of
each plan is presented in tables 1, 2, and 3. Note that each of these plans which call for Federal
participation is economically feasible.

UPPER BASIN (Clear Lake)

No Action (Plan 1) - The Federal Government would take no action, either by structural
or nonstructural measures, to reduce flood damages. However, as a participant in the National
Flood Insurance Program, Lake County has enacted zoning ordinances to control and regulate
land use and construction within the 100-year flood plain (land area inundated once per
hundred years, on the average). Nevertheless, potential storms could again cause flooding and
related damages, which in the future could be more costly even with restrictions imposed upon
future development on the Clear Lake rim. In 1958 about 4,000 acres of residential, commercial,
and agricultural lands were inundated, causing an estimated $878,000 in damages (1958 prices),
and in January 1970 about 1,600 acres were flooded around the rim of the lake, with damages
estimated at $485,000 (1970 prices). With “no action” existing streamflow and lake characteristics
or patterns would not be modified, and riparian vegetation and wildlife habitat would be
disturbed by natural processes or flooding and continued development on the lake rim. “No
action” is considered unacceptable because the serious flood problem on the Clear Lake rim
would not be alleviated. A photograph of the Clear Lake Outlet Channel and adjacent facilities
is shown on plate 2.

Flood Proofing Future Facilities (Plan 5) - As discussed previously, Lake County as a
participant in the National Flood Insurance Program is required to adopt ordinances or other
controls to regulate land use and construction within the 100-year flood plain (land area
inundated once per hundred years, on the average). With this alternative, future development
would, additionally, be required to be flood proofed to the level of the Standard Project Flood,
which is a flood representing the critical flood runoff volume and peak discharge that may be
expected from the most severe combination of meteorologic and hydrologic conditions that are
considered reasonably characteristic of the hydrologic region involved. For Clear Lake, the
Standard Project Flood corresponds tc a Clear Lake stage of about 13.01 feet (1,331.66 feet m.s.1.)
on the Rumsey gage at Lakeport. Flood proofing would consist of elevating future buildings on
pads or piles, constructing dikes, providing watertight closures and anchorage systems,
waterproofing, or using any other such method designed to resist inundation. Because expenses
would be borne by individual property owners, the increased costs of flood proofing may tend
to discourage development in the Standard Project Flood plain; consequently, this plan would
satisfy wildlife agencies and environmental interests concerned that the area is already
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Bypass,” is not favored by local interests because the longer, 1.6-mile-long bypass channel
would increase construction, operation, and maintenance costs.

The nonstructural alternative considered further (Plan 5, “Flood Proofing Future
Facilities”) is unacceptable to local interests because existing development would not be
protected. A comparison of plans developed in detail is shown in Table 1, Summary of
Economic-Environmental-Social Effects, Clear Lake Flood Control Alternative Plans.

LOWER BASIN (Cache Creek)

Plan 14, “Raise Settling Basin Levees with Wildlife Refuge,” was identified in plan
formulation studies as the best plan to limit flow of Cache Creek sediment into the Yolo Bypass.
Also, a wildlife refuge established within the settling basin would assist in preserving wetlands
and enhancing wildlife, and reduce crop depredation losses in surrounding areas.

Plan 13, “Raise Settling Basin Levees,” was also considered further; however, although
this plan was technically sound and economically feasible, it provided lesser benefits than did
Plan 14 and did not enhance wildlife. Selection of Plan 14 over Plan 13 is consistent with
economic, environmental, and socioeconomic criteria listed in Section D of Appendix 1.

A comparison of plans developed in detail is shown in Table 2, Summary of Economic-
Environmental-Social Effects, Sediment Control Alternative Plans.

The Selected Plans

This section contains descriptions of the selected plans which were formulated and
identified in the preceding section. Also included are general descriptions of plan components
and significant design, construction, and operation and maintenance aspects as well as
accomplishments of the plans. Environmental, cultural, social, and economic effects of the
selected plans are discussed in detail in the Environmental Statement, appendix 4.
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Upper Basin (Clear Lake)

PLAN DESCRIPTION

As shown on plate 2, the plan selected to best meet flood control requirements of the
Upper Basin (Clear Lake) consists of the following:

e Widening and/or deepening 3.3 miles of the existing 5-mile-long Clear Lake Outlet
Channel to a capacity of 8,000 cubic feet per second (cfs) at a Clear Lake stage of 7.56 feet on the
Rumsey gage at Lakeport.

® Constructing a 1.1-mile-long bypass channel around the highly developed area
adjacent to the existing channel.

® Improve fish and riparian habitat in the main channel and bypass channel by
constructing potholes in the channel bottom and riparian plantings along cleared areas of the
main channel and bypass.

e Requiring future development to flood proof or otherwise construct above the
elevation of the preproject 100-year flood plain.

® Releases from Clear Lake would be controlled by a modified operation of Clear Lake
Dam, which is currently operated for water supply and flood control by Yolo County.

An artist’s concept of the bypass channel is shown on page 47.
PLAN ACCOMPLISHMENTS

Major accomplishment of the plan would be reduction in flood damages to both existing
and future development on the Clear Lake rim. Also, existing and potential urban areas and
approximately 4,100 acres of existing and future agricultural areas would be protected from
floods. It would reduce the level of the 100-year flood stage on Clear Lake by 2.25 feet, with an
average annual decrease in flood damages of $1,170,200.

EFFECTS OF THE PLAN ON THE ENVIRONMENT

Primarily, the proposed plan would provide flood protection to homes, commercial
developments, and agricultural crops encircling the Clear Lake rim, thus enhancing not only the
quality of the human environment but the local economy as well. Although vegetation would
be disturbed by enlargement of the existing channel, additional riparian vegetation would be
planted, and new riparian vegetation would be created along the banks of the 1.1-mile-long
bypass channel. The U.S. Fish and Wildlife Service by letter dated 26 July 1977 stated that it did
not foresee the need to recommend any land acquisition for mitigative purposes. It further
stated that this position had been coordinated with the California Department of Fish and
Game. Results of Fish and Wildlife Service studies also showed that the more rapid drawdown of
Clear Lake during flood periods would have no effect on Anderson Marsh because the project
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Review By Other Federal Agencies

Letters received from other Federal agencies expressing views and recommendations
concerning the draft feasibility report and EIS are contained in Appendix 2 and summarized
below.

® Advisory Council on Historic Preservation

By letter dated 8 March 1978, the Advisory Council on Historic Preservation stated that
the Corps of Engineers understands its responsibilities regarding historic preservation
requirements. They look forward to working with the Corps in carrying out these
responsibilities in the future.

® Department of Agriculture, Soil Conservation Service

By letter dated 30 March 1978, the Soil Conservation Service (SCS) noted that there are no
controversial items in the report within the realm of the Service’s expertise and responsibilities
and no conflict with any SCS ongoing or planned programs or projects.

® Department of Commerce

By letter dated 20 April 1978, the Department of Commerce furnished comments by the
National Weather Service (NWS) that NWS provides a river and flood forecast and warning
service for Cache Creek at Yolo, Capay and Rumsey, and Lakeport on Clear Lake. NWS felt these
services should be referenced as a nonstructural approach to mitigating flood losses. In this
report and Section D of Appendix 1, a discussion of flood forecasting as a nonstructural flood
control alternative is included.

® Department of the Interior

Bureau of Indian Affairs

By letter dated 25 April 1978, the Bureau of Indian Affairs stated that it found no adverse
impact upon any Indian lands under its jurisdiction.
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Bureau of Mines

By letter dated 29 March 1978, the Bureau of Mines stated that minerals should be
mentioned or acknowledged in the environmental statement. A discussion has been included in
this report, the final EIS, and Section B of Appendix 1.

Bureau of Land Management

By letter dated 20 April 1978, the Bureau of Land Management (BLM) notes that it
estimates no major impact on BLM lands due to the project.

e Bureau of Reclamation

By letter dated 7 April 1978, the Bureau of Reclamation stated that those alternatives
presented in the report are adequate to provide the various levels of protection noted in the
document.

e Fish and Wildlife Service

By letter dated 3 May 1978, the Fish and Wildlife Service (FWS) mentioned its detailed
report on the impacts of the project on fish and wildlife will soon be completed. FWS stated its
full support for establishment of a National Wildlife Refuge in the Cache Creek Settling Basin.
(Their detailed report has been completed and is included in Appendix 6.)

® Geological Survey

By letter dated 11 April 1978, the Geological Survey stated that it would be useful to
include more specific information in the report concerning gravel excavation in Cache Creek
channel. Although a great deal of additional specific information regarding gravel extraction has
not been added to the report, an August 1976 report prepared by Woodward-Clyde Consultants
for the Yolo County Planning Department may be useful. The report is entitled “Aggregate
Extraction in Yolo County — A Study of Impacts and Management Alternatives.”

e Heritage Conservation and Recreation Service

By letter dated 19 April 1978, the Heritage Conservation and Recreation Service stated the
EIS adequately discusses impacts on recreation resources in the project area. Proposed
improvements should substantially improve the quality and availability of passive and
consumptive recreation opportunities and environmental education with only minor and
temporary disturbances to existing recreation resources.
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® Nationai Park Service

By letter dated 4 April 1978, the National Park Service mentioned that additional
information regarding cultural resources coordination and studies should be included in the
final EIS. Such information has been included in the final EIS.

® Department of Transportation

By letter dated 1 June 1978, the Department of Transportation noted that construction of
new highway bridges near Clear Lake would not be eligible for Federal-aid highway funding
and mentioned that it was verbally informed by the California Department of Transportation
that construction of the new bridges was believed to be a Corps responsibility. The non-Federal
sponsor of the project in upper Cache Creek Basin will pay for construction of the two new
highway structures as a local cooperation requirement.

® Environmental Protection Agency

By letter dated 10 May 1978, the Environmental Protection Agency stated it had no
objections to the proposed plan but believed additional information relative to air and water
quality should be included in the EIS to allow the reviewer to fully assess the environmental
impact of the project. Additional information requested has been incorporated into the final
feasibility report and EIS.

Executive Order 11988

The objective of Executive Order 11988, Flood Plain Management, is to avoid to the
extent possible the adverse impacts associated with the occupancy and modification of flood
plains and to avoid direct and indirect support of flood plain development wherever there is a
practicable alternative. Federal agencies are required to provide leadership and take action
toward the fulfillment of that objective. The following considerations relate the recommended
plan for Cache Creek Basin to the requirements of Executive Order 11988:

e The flood plain directly affected by the recommended plan (upper basin) is on the rim
of Clear Lake. It will continue to be flooded with the proposed plan, but on a less frequent basis.
The selected plan specifically embraces the objective of the Executive Order by requiring that
future development meet existing requirements to flood proof or otherwise construct above
the elevation of the preproject 100-year flood plain of Clear Lake. This requirement of local
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cooperation will not induce damageable development in the base flood plain. Developments
proposed within the Cache Creek Settling Basin (lower basin) are consistent with flood control
and sediment control purposes of the basin and will have no impact on the base flood plain.

® All structural alternatives addressing the flood problem would have some impact on
the flood plain of Clear Lake except the No Action plan. The consequences of taking no action
would include a continuation of flood damages estimated to exceed $1.3 million annually,
continued flood-related hazards to life and health, and a continuation of temporary disruptions
during periods of high water. Nonstructural alternatives were also considered. The only
economically feasible nonstructural alternative involved flood proofing future development to
the SPF level. This feature was incorporated into the proposed plan by requiring future
development to build to the elevation of the preproject 100-year flood, thus providing a greater
degree of protection.

e The County of Lake has a zoning ordinance requiring future development to
construct at or above the elevation of the 100-year flood plain. This ordinance will remain in
effect with construction of the proposed plan of improvement.

® The natural values of the Clear Lake flood plain have been altered historically by
development. The recommended plan will not induce additional development in the flood
plain and will provide additional protection to development currently located there.

® No development will be induced in the flood plain regardless of the level of flood
protection provided since future development will be required to construct above the elevation
of the preproject 100-year flood. The recommended plan is the economically optimized plan.

® Others involved in this study include the County of Lake, U.S. Fish and Wildlife
Service, State of California, local residents of the flood plain, and other environmental concerns
such as the Sierra Club and Audubon Society.
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Summary

Cache Creek Basin lies on the eastern slope of the Coast Range adjacent to the Eel River,
Stony Creek, and Putah Creek Basins. The basin drains 1,150 square miles, including portions of
Colusa, Lake, and Yolo Counties, and is naturally divided into two areas: the Clear Lake area,
including tributaries to the lake, and the Cache Creek area, comprised of Cache Creek and its
tributaries. The climate of the area is characterized by warm, dry summers with temperatures
frequently exceeding 100 degrees and mild winters with temperatures seldom falling below
freezing. The average annual precipitation, mostly falling between October and April, varies
from 17 to 60 inches from the lower to the upper reaches of the basin and averages about 32
inches. Lake County, with a 1976 population of 27,600, ranks 41st in the State of California. Yolo
County, with a 1976 population of 104,700, ranks 28th in California.

The major water resource related problem in the upper Cache Creek Basin is flooding on
Clear Lake rim caused primarily by inadequate discharge capability of the lake’s 5-mile-long
outlet channel which discharges a maximum of about 8,000 cfs at extreme flood stage. Since
historical flood inflows to the lake have at times exceeded 40,000 cfs, floodwater must be stored
temporarily in the lake, thereby causing flooding along the shoreline. The most recent
significant flooding occurred in 1958 and 1970. Damages incurred during the 1958 flood
amounted to nearly $900,000 in 1958 prices. Damages in 1970 amounted to just under $500,000 in
1970 prices. The major water resource related problem in the lower basin is the large volume of
sediment, which is transported by Cache Creek downstream to the Cache Creek Settling Basin.
This basin was constructed in 1937 as a unit of the Sacramento River Flood Control Project to
maintain floodflow capacity in the Yolo Bypass by controlling sediment inflow to the bypass.
However, the storage capacity of the settling basin is now essentially exhausted, and
sedimentation from Cache Creek has again become a problem. Cache Creek’s heavy sediment
load, about 675 acre-feet annually, is being carried into the Yolo Bypass, thus affecting the
floodflow capacity of that unit of the Sacramento River Flood Control Project. Also, additional
sediment flowing downstream compounds deposition problems in flood control and navigation
channels such as the bypass, the Sacramento River Deep Water Ship Channel, and the San
Francisco Bay system.

The plan selected to help alleviate flooding on Clear Lake rim includes widening and/or
deepening 3.3 miles of the existing 5-mile-long Clear Lake Outlet Channel. Also, a 1.1-mile-long
bypass channel would be constructed around the highly developed portion of the existing
channel. The enlarged channel and bypass would conjunctively convey 8,000 cfs at a Clear Lake
stage of 7.56 feet on the Rumsey gage at Lakeport. Also, future development would be required
to flood proof or otherwise construct above the elevation of the preproject 100-year flood
plane. The Gopcevic and Bemmerly Decrees would require some modification in order to
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implement this plan. The total first cost of this plan for the upper basin would be $6,050,000. The
total average annual cost including interest, amortization, operation, and maintenance would
be $413,000. With average annual monetary benefits of $1,205,900, consisting of flood damage
reduction and NED employment benefits, the benefit-cost ratio of this portion of the project is
29 to 1.

The plan selected to best achieve the proper degree of sediment control in lower Cache
Creek Basin consists of enlarging and raising the existing perimeter levees of the Cache Creek
Settling Basin an average of 12 feet to provide 50 years of sediment storage capacity and
enlarging existing levees of the settling basin upstream to County Road 102. The Cobble Weir
would also be reconstructed and enlarged. The existing training levees would be degraded and
rebuilt adjacent to the western perimeter levee. Also, the entire 3,600 acres within the basin
would be purchased in fee, and a National Wildlife Refuge would be established. In addition,
50,000 cubic yards of sediment would annually be excavated for use as topsoil or other

agricultural benefit. The total first cost of this portion of the project is $11,910,000. The total
average annual cost is $966,000 which includes interest, amortization, and operation and
maintenance. With average annual benefits totaling $1,966,000, consisting of flood damage
reduction benefits, sediment control benefits, wildlife enhancement, and NED employment
benefits, this portion of the project provides a benefit-cost ratio of 2.0 to 1. Following
authorization and post-authorization studies, and with adequate funding availability, it is
estimated that both portions of the project could be constructed in 2 years.

With construction of the project in upper Cache Creek Basin, 79 acres, composed of
grassland and several acres of riparian vegetation, would be affected. Temporary spoil area
easements would total 80 acres. Two new bridges would be constructed over the bypass channel
at State Highway 53 and old Highway 53. Numerous utilities would also have to be relocated.
Channel excavation would require relocation of several residences and docks along the existing
channel. In the lower portion of the basin, the entire 3,600 acres of the settling basin would be
purchased in fee. This would require removing three dwellings in the northern portion of the
settling basin and providing relocation assistance to the residents. Since levee enlargements
would be on the waterside of the existing levee, no additional rights-of-way would be required
beyond those currently held by the State of California. After construction, all scarred areas,
including new levees and borrow areas, would be planted with native vegetation. In the upper
portion of the Cache Creek Basin, the Federal Government would design and construct the
project. Based on the President’s proposed cost-sharing criteria, the total Federal first cost is
estimated at $3,740,000. The non-Federal share of the total first cost of this portion of the project
is estimated at $2,310,000. Non-Federal interests would also operate, maintain, and provide
replacements for all project features at an estimated average annual cost of $11,400. They would
be required to provide all lands, easements, and rights-of-way, hold and save the United States
free from damages due to construction and operation of the project, adjust all claims regarding
water rights that might be affected by flood control improvements, and require future
development on Clear Lake rim to build above or otherwise flood proof to the elevation of the
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preproject 100-year flood plane. In the lower portion of the basin, the Federal Government
would design and construct the project. Based on the President’s proposed cost-sharing criteria,
the Federal share of this portion of the project is estimated at $9,215,000. This includes $1,340,000
for wildlife enhancement, a portion of which is for lands that can be attributed to this project
purpose. The non-Federal share of the total first cost of this portion of the project is $2,695,000.
This includes $1.8 million for that portion of settling basin lands which can be attributed to
sediment control. Non-Federal interests would also operate and maintain the sediment control
portion of the project in a manner compatible with wildlife enhancement and management at
an average annual cost of $19,100. They would also provide all easements and rights-of-way
necessary for construction of the sediment control project. They would hold and save the
United States free from damages due to construction and operation of the project, except for
those due to the fault or negligence of the United States or its contractors; adjust all claims
regarding water rights that might be affected by the project; and over the 50-year project life,
remove a quantity of sediment from the Cache Creek Settling Basin equivalent to at least 50,000
cubic yards per year. The U.S. Fish and Wildlife Service would operate and manage the National
Wildlife Refuge in a manner compatible with sediment control at an average annual cost of
$125,000.
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Conclusions

The District Engineer, Sacramento District Corps of Engineers, has reviewed and
evaluated, in light of the overall public interest, the information contained in the environmental
statement, other documents concerning the Cache Creek Basin, and views of other agencies,
organizations, and individuals on environmental and other impacts of the plans for
improvement of Cache Creek Basin. The District Engineer concurs in the recommendations of
the U.S. Fish and Wildlife Service as set forth in the 1 August 1978 letter transmitting their
Detailed Report. In addition, the District Engineer has personally inspected the project area and
has participated in meetings with local Government officials, representatives of other agencies
and organizations, and landowners and other concerned members of the public.

The possible consequences of enlarging the Clear Lake Outlet Channel and raising the
perimeter levees of the existing Cache Creek Settling Basin and establishing a wildlife refuge
were studied and evaluated for environmental effects, social well-being, engineering
considerations, and economic factors. Specific attention was given to alleviating flood damages
in the upper portions of Cache Creek Basin and controlling sediment in the lower basin,
providing wildlife enhancement opportunities for lower Cache Creek Basin, and preserving
natural esthetics of the area.

In conclusion, it has been found that the action proposed is based on a thorough
evaluation of all viable alternatives. The project is in consonance with national policy, existing
statutes, and administrative directives. Further, construction of the proposed project is
supported by the State of California and.Flood Control and Water Conservation Districts of Yolo
and Lake Counties. The environmental statement meets or exceeds the requirements of the
National Environmental Policy Act. The project will assist in promoting productive and
enjoyable harmony between man and his environment.

Recommendations

It is recommended that modifications to the Clear Lake Outlet Channel in upper Cache
Creek Basin and modification of the Cache Creek Settling Basin and creation of a National
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wildlife Refuge in lower Cache Creek Basin, described as the selected plans in this report, be
authorized for Federal construction, with such modifications as in the discretion of the Chief of
Engineers may be advisable, at a currently estimated Federal first cost of $13,753,000, provided
that non-Federal interests will:

® Contribute a 5 percent cash share of the total first cost of the project, to be paid

concurrently, and proportionately with the Federal contractual obligation for project
construction.

® Provide all lands, easements, and rights-of-ways necessary for construction and
maintenance of the flood damage reduction measures, including all relocations and alterations
of buildings, roads, highways, bridges, sewers, and utilities (except for the settling basin lands
which will be acquired in-fee by the Federal Government; non-Federal interests will be
required to reimburse that portion of this cost attributable to those settling basin lands required
for sediment control). Should the cost of lands, easements, rights-of-ways, and relocations
exceed 20 percent of the cost of flood damage reduction measures, the Federal Government
would reimburse local interests for all costs in excess of 20 percent.

® Pay or contribute in kind that portion of the cost of flood damage reduction measures
which, when added to the cost of lands, easements, rights-of-way, and relocation, would
amount to 20 percent of the cost of flood damage reduction measures.

® Maintain, operate, and replace project facilities after completion of the project in
accordance with regulations prescribed by the Secretary of the Army, except for the wildlife

refuge, and conduct sediment control operations in a manner compatible with wildlife
enhancement.

® Hold and save the United States free from damages due to the construction and

operation of the project, except for damages due to the fault or negligence of the United States
or its contractors.

e Adjust all claims regarding water rights that might be affected by the project.

e Require future development on Clear Lake rim to build above or otherwise flood
proof to the elevation specified under the National Flood Insurance Program. The specified
elevation will be that in effect just prior to construction of the project.

e Over the 50-year project life of the Cache Creek Settling Basin, remove a quantity of
sediment equivalent to at least 50,000 cubic yards per year.

Lty QU

DONALD M. O’SHEI
Colonel, CE
District Engineer
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water diversions are low or absent. This flow pattern precludes the
occurrence of much fish 1life in Cache Creek helow Capay. Some fish may
occur 1in isolated pools and irrigation laterals throughout the year
downstream from Capay. A list is available in the Sacramento District
of fish species which might be expected to occur downstream of Clear

Lake Dam,

24, Wildlife species are described separately for the two subbasin
areas. In the Clear Lake Outlet Channel area, Cache Creek from Anderson
Marsh to Clear Lake Dam supports a diverse and varied array of wildlife.
This 1s narticularly true of the Anderson Marsh area. !lammals commonly
found in this area are blacktailed deer, muskrat, raccoon, fox, and grey
squirrel. Commonly observed birds include western grebe, blackbirds,
herons, egrets, bitterns, valley quail, and mourning dove. Various
specles of reptiles and anphibians are also present. Lists are
avajilable in the Sacramento District of bird sprecies and reptile,

amphibian, and mammal species occurring in the area.

25. In the lower Cache Creek area wildlife species are, for the most
part, those associated with irrigated agricultural land and riparian
habitat. Blacktail jackrabbits and ground squirrels are common
mammals. Pheasants, valley quail, mourning dove, and numerous species
of waterfowl and songbirds are frequently observed. Lower Cache Creek

and the Cache Creek Settling Basin are within the Pacific Flyway.
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Approximately 10 to 12 million ducks and geese, accompanied by hundreds
of thousands of shorebirds and other related avifauna, annually winter
or pass through the Central Valley of California. Approximately
300,000 ducks and geese winter in the Yolo Bypass area (including Cache
Creek Settling Basin). The Central Valley of California originally
contained about 4 million acres of wetlands. To date, approximately 96
percent of these have been destroyed. This destruction has caused a
shortage of wintering habitat relative to the existing amount of
breeding habitat in northern portions of the continent, and the U. S.
Fish and Wildlife Service has determined that the imbalance has reached
a point where wintering habitat may be limiting some Pacific Flyway
populations. Lists of bird species and of reptile, amphibian, and
mammal species occurring in the area are available in the Sacramento

District.
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Rare and Endangered Species
26. Table B-2 identifies those wildlife species whose distributions

include the Clear Lake and Cache Creek areas and which are found on the
Federal and State rare and endangered species lists. The Southern bald
eagle, American peregrine falcon, and California yellow-billed cuckoo
are wildlife species whose distributions include the Clear Lake and
Cache Creek areas and which are found on the Federal and State rare and
endangered species 1lists; however, it should be noted that inclusion of
species on these lists does not positively indicate their presence at
this time within the project area but rather acknowledpes their possible

presence based upon the distributional characteristics of each species.

27. The Southern bald eagle and American peregrine falcon may be found
associated with the grassland and riparian habitats of the project area,
occurring only as casual visitors. The California vellow-billed cuckoo,
which nests in dense riparian habitat in California from !May until
September and winters in South America, has been observed in the

riparian areas associated with Cache Creek and Clear Lake.

28. Table B-3 identifies those plant species whose distributions
include the outlet channel, Cache Creek, and settling basin areas and
which are found on the California Native Plant Society's Inventory of
Rare and FEndangered Vascular Plants of California. Table B-3 also

identifies the Native Plant Society's inventoried natural areas
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RECENT FLOOD DAMAGES

30. In February, March, and April 1958, the elevation of Clear Lake
reached a maximum of 10.88 feet on the Rumsey gage at Lakeport and
exceeded 9.0 feet for 44 days. During all this time the maximum
possible release was being made from the lake. In 1958, about 4,000
acres of residential, commercial, and agricultural lands were flooded to
a depth of about 2 feet, and water remained in many homes and business
establishments for as long as 2 months, The flood of 1958 caused
damages estimated at $878,000 in areas adjacent to Clear Lake. In
January 1970, Clear Lake reached a stage of 10.47 on the Rumsey gage.
About 1,600 acres were flooded around the rim, and damages amounted to

$485,000, Table C-6 summarizes the damages reported from these two

floods.
Table C-6
Clear Lake Flood Damages
1958 and 1970
Category ¢ 1958 Flood : 1970 Flood
i ($1,000) : ($1,000)
Residential 440 186
Commercial 312 125
Public Facility 74 115
Agricultural 52 59
Total 878 485
Total in 1977 prices* 2,148 828

* The updated 1977 values represent a change in price levels only. The
consumer price index for shelter was used to update damages for the
residential category; commercial, industrial, and public facility
damages were selected by applying the Department of Commerce composite
construction index. Values for agricultural properties were increased
in relation to prices paid by farmers.
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31, Before the design capacity of the Cache Creek levees downstream of
Yolo was increased from 20,000 to 30,000 cfs in 1961, a levee break in
this area occurred in February 1956, causing 700 acres to be flooded.
In February 1958 the levees successfully held a peak flow of 41,400 cfs.
However, the levees were under constant surveillance, and critical areas
were sandbagged to prevent major flooding, At the same time, Cache
Creek overflowed its banks upstream from the levees, flooding farmlands
and roads. Flood damage along the lower reaches of Cache Creek during
the 1958 flood was estimated to be about $520,000, as summarized in the

following table:

Table C-7
Cache Creek Flood Damages
1958

: Damages

Category s ($1,000)
Residential 5
Commercial e,
Industrial and utilities 10
Public facilities 276
Agricultural 221
Total 517
Total in 1977 prices* 1,299

* The updated 1977 values represent a change in price levels only. The

consumer price index for shelter was used to update damages for the
residential category; commercial, industrial, and public facility
damages were selected by applying the Department of Commerce composite
construction index. Values for agricultural properties were increased
in relation to prices paid by farmers.

In 1970, limited flooding in the lower basin adjacent to Cache Creek
caused approximately $50,000 ($96,000 in 1977 prices) in agricultural

damages, primarily.
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alfalfa, are produced on land that is level and fertile enough for such
use. Some lands are used for pasture. The following chart tabulates

the number of acres for selected flood plains described 1in this

analysis,
Clear Lake Rim
Crop Distribution for Selected Frequencies
SPF 100-YR 50-YR 25-YR 10-YR

Orchards 805 590 390 200 50
Grain 495 485 470 450 400
Alfalfa 155 155 150 140 110
Pasture 785 765 680 600 550
Native 1,895 1,825 1,790 1,750 1,700
Total 4,135 3,820 3,480 3, 140 2,810

37. Reach ] extends through the Capay Valley from the town of Rumsey to
just above Capay Diversion Dam. The creek in this reach flows through a
gently rolling terrain comprised of land used predominantly for orchards
and field crops with some native forage. Farm improvements, including
residences and adjacent farm buildings, occupy approximately 15 of the

2,475 acres within this reach.

38. Reach 2 lies between Capay Weir and Airport Road (also called
County Road 94B), located west of the town of Yolo in the Sacramento
Valley. Farmsteads within the flood plain occupy approximately 10
acres, and an additional 10 acres 1s devoted ¢to urban uses. The
remainder of the land 1s wused for agriculture. The major features of

the terrain are those common to other wide-spreading alluvial fans, that
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is, mainly flat but with a slight slope and somewhat deep soils with

enough natural drainage to be good for crop production.

39. Reach 3 is downstream of Airport Road and terminates at the Cache
Creek Settling Basin. About 98 percent of this flood plain is
agricultural cropland, and 2 percent (about 185 acres) is urbanized
land. Land in agricultural production 1is intensively used for crops
varying from sugar beets to pasturage and orchard crops, including

walnuts. The city of Woodland is adjacent to the flood plain with some
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fringe areas being flooded infrequently by high flows from Cache Creek.
This fringe area includes much of the 1industrial sector of Woodland.
Terrain in Reach 3 on both the north bank and the south bank of Cache

Creek is generally flat with deep sediment soils.

DETERMINATION OF FLOOD PLAINS

40, In reaches 1 through 3, flood plains were determined by routing
floodflows down Cache Creek from Rumsey to the Cache Creek Settling
Basin., HEC-2, Water Surface Profiles computer program, was used in the
analysis., As input, field cross sections of the channel were obtained
along the entire length of the channel and at all bridges. These cross
sections were supplemented with stereo aerial photography, 7-1/2 minute
USGS quadrangle maps, numerous field inspections, and field surveys made

during and after historic floodflows.

41, Flood plains around Clear Lake rim were determined from a variety
of information. Along the southeast portion of the lake, which includes
the communities of Clearlake Park and Clearlake Highlands, and the Clear
Lake Outlet Channel, aerial photography by the Lake County Sanitation
District was utilized. This photography is to a contour interval of 2
feet, with numerous spot elevations. Along the northern portion of the
lake, which includes the communities of Lucerne, Nice, and Lakeport,
aerial photography by the Lake County Sanitation District again

supplemented other available information. It included profiles of the
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Table C-11

Clear Lake Rim Existing and
Projected Units Standard Project Flood Plain

1977 ¢ 1985°¢ 1995 : 2005 ¢ 2015 ¢ 2025 ¢ 2035 : ~ : 2085
Residential
Homes 800 1006 1151 1283 1453 1584 1677 1677
Mobile homes 245 305 353 393 445 471 471 471
Cormercial 1651 1658 1688 1720 1772 1786 1798 1798
Private Piers 1324 1463 1530 1674 1778 1842 1842 1842
Agriculture
(acres) 4135 4076 4035 3999 3954 3919 3900 3896
Table C-12
Existing and Projected
Crop Distribution and Yield
Clear Lake
: 1977 2035
: Yield 3 Yield
Crop ¢ ‘Acres ¢ (Ton/adre) Acres ¢ (Ton/acre)
Alfalfa 155 5.60 200 8.40
Grain 495 1.80 600 3.80
Pasture 785 8.70 900 11.0
Orchards 805 5.84 1200 11.4
Native Pasture 1895 - 1000 -
Total 4135 3900
Source: 1977 estimates bhased on field surveys and Lake County
Apricultural Crop Reports; 2035 projections adapted from
California Framework Studies.
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FUTURE DEVELOPMENT - CACHE CREEK

47. No significant increase in residential, commercial, or industrial
units is projected for Reaches 1 and 2 during the study period. These
reaches are located in a rural portion of Yolo County with predominantly
agricultural land use, The Open Space Llement of the Yolo County
General Plan indicates a majority of this acreage 1is classified in
agricultural preserve status under the California Land Conservation Act
(Williamson Act) of 1965. The Sacramento Regional Area Planning
Commission (SRAPC) Regional General Plan, Physical Development Element,
August 1973, indicates that future urban development projected for this
portion of Yolo County can be readily accommodated in existing rural
communities such as itladison, Esparto, and Guinda in areas outside of the

flood hazard area.

48, Future residential, commercial, and industrial development
projected for Reach 3 1is presented in table C~13, These projections
were based on 1974 Department of Finance population projections modified
by present trends to fewer persons per housing unit and the general
growth patterns projected for urban development in the Woodland area
presented in the SRAPC General Plan (page 21). In the Woodland area,
residential and associated commercial development is expected to move in
a southerly direction towards the city of Davis and away from the flood
plain area. However, some residential development is expected in the

northwestern portion of Woodland as current developments extend to areas
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55. Residential content values for the flood plain areas are currently
estimated at 35 percent of structural values, Increases in content
values during the study period are projected on the basis of anticipated
growth in the resident per capita income. Based on the per capita
income projections previously presented for Lake and Yolo Counties,
residential content values in the Clear Lake and Cache Creek areas are
projected to increase at an average rate of 2.84 and 2.7 percent per
annum, respectively, until content values reach a maximum of 75 percent
of structural values. For both areas the 75 percent limit would be
reached before the year 2005, Additional increases in residential
content value are not projected beyond the 75 percent limit. The effect
of the affluence factor on future residential content values is

summarized in tables C~15 and C-l6,

FLOOD DAMAGE

56, Average annual flood damages were computed for Clear Lake rim and
lower Cache Creek area based on 1977 conditions, These data are

presented in table C-17,
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lake by early summer. For many years the hitch was considered one of the
most important forage species for game fish in Clear Lake. However,
currently the hitch is of relatively minor importance to game £ish

production or to the economy of the Clear Lake fishery.

89, The Clear Lake area 1s 1inhabitated by many species of wildlife
including black-tail deer, ring-necked pheasant, mourning dove, valley
quail, and rabbits, Waterfowl visit the area during migration periods.
Fur-bearing animals include gray fox, bobcat, mink, raccoon, striped
skunk, and muskrat. Many of these fur-bearers live along or in stream

courses,

90. Cache Creek and 1its tributaries provide minor fisheries for
smallmouth bass and white catfish, Other warmwater game species are
present in limited numbers but contribute very little to the total sport
catch. In addition, other nongame species, principally of the minnow
family, squawfish, carp, 'and roach, are found throughout the drainage
basin, Rainbow trout are present in the headwaters of North Fork of
Cache Creek where water temperature is suitable year-round. In the
Clear Lake Outlet Channel area, Cache Creek is considered by the State
bf California to be a Class IIl-very good waterway and Clear Lake a Class
I-premium waterway for warmwater fisheries. The heavy sediment-carrying
characteristic and intermittent nature of lower Cache Creek limit the
production of game fish in the creek, Cache Creek 1s fed by many

mineralized streams which further inhibit fishery productivity.
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91. At the mouth of Cache Creek, the settling basin currently contains
some lands that are not used for agriculture, thereby allowing maximum
use for wildlife. However, that the amount of unused land 'has been
continually diminishing concerns both the U.S. Fish and Wildlife
Service and Department of Fish and Game. In addition, the U.S. Fish
and Wildlife Service has determined that the Central Valley of
California provides wetland habitat which 1s critically important for
Pacific Flyway wintering waterfowl. The continued destruction of
wetlands in California has caused a shortage of wintering habitat
relative to the breeding habitat in northern portions of the continent
so that wintering habitat may be limiting to some Pacific Flyway
populations. The Fish and Wildlife Service's 'Concept Plan for
Waterfowl Wintering Habitat Preservation - Central Valley California"
(1978) ranks the Yolo Bypass area (which includes the Cache Creek
Settling Basin) second only to the Sacramento-San Joaquin Delta 1in
priority for development of new wintering areas based on desirability,

potential value,and feasibility of development.
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General Recreation Needs

92, The Clear Lake area has Dbeen intensively developed for
water-associated recreation, The lake has a shoreline of about 100
miles, of which 39 are presently developed for water-associated
recreation facilities, including public and private beaches, wharfs, and

lakeside residences.

93. 1!lost of the desirable shoreline locations around Clear Lake have
been developed with facilities; at Clear Lake Highlands, the shoreline
is virtually saturated with recreation developments. Most of the
shoreline areas having access to deep waters are developed to some
extent, The largest areas of undeveloped shoreline exist southeast and
northeast of Lakeport along shallow and marshy reaches of lakeshore

where, during periods of low water, the lake recedes, leaving large
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governmental and environmental concerns, including State and Federal

wildlife agencies.

62. Local 1interests have 1indicated that channel enlargement alone 1is
unacceptable because of the disruption of development along the outlet
channel and the.relatively high cost of relocations when compared to other
alternatives. As noted in table 3, this plan provides identical flood
control benefits to Plans 9 and 10; however, its first cost is about 2.1
million in excess of Plan 9, with a significant portion for lands and
relocations. The U.S. Fish and Wildlife Service and the California
Department of Fish and Game indicate that this plan will be more damaging
to fish and wildlife than Plans 9 and 10. This alternative is subject to
restrictions of the Gopcevic and Bemmerly Decrees, which were discussed in

Section C and paragraph l4.

CLEAR LAKE OUTLET CHANNEL ENLARGEMENT AND BYPASS (PLAN 9)

63. This alternative, shown on plate D-4, 1s similar to the previously
described plan in that it would involve alteration of the Clear Lake
Outlet Channel to allow increased flows out of Clear Lake during flood
periods. However, i1in order to 1lessen the 1impact of outlet channel
modification on streamside development, a l.l-mile bypass channel would be
constructed around the developed portion of the channel. The remainder of
the existing channel both upstream and downstream of the bypass channel

(3.3 miles) would be enlarged, as in the previous plan. Various bypass
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channel lengths were investigated; however, in complying with the desires
of local interests, a minimum 1l.l-mile-long bypass channel was developed

as a part of this plan. ‘

64. The bypass channel, as proposed, would have side slopes of 1/2
Horizontal (H) to 1 Vertical (V) through the portion underlain by rock and
2H to 1V through the portion of the reach with an earth base. It would
have a weir at 1its upstream end and a control structure in the outlet
chamnel adjacent to the weir to control flow into the bypass channel. The
channel would be designed so that positive flow would be continuous
through both the existing and bypass channels to preclude any stagnant
water or entrapment of aquatic organisms. The two structures would also
function to ensure design flows would be conveyed down both channels
during flood periods. For instance, for a ''system' flow of 8,000 cfs, the
capacity which provided greatest net benefits, 2,000 cfs would be carried
by the existing channel and 6,000 cfs by the bypass channel. Riparian
species of trees and other vegetation would be planted along the bypass
channel and in denuded areas of both channels to supplement native vegeta-
tion which would naturally reestablish. In addition, fish habitat improve-

ment measures such as construction of potholes in the channel bottom would

be included.

65. As with the previous alternative, construction would require
relocation of numerous docks and 10 private residences. New structures

would be required at State Highway 53 and old Highway 53.

66. With this plan, future development would be required to continue to

build at or above Clear Lake stage of 11.85 feet, even though the proposed
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note that settling basin lands would still be privately owned and operated
for agricultural uses; there would be no provision for excavating sediment
in excess of 50,000 cubic yards annually (even though 1.2 million cubic
yards are annually carried by Cache Creek to the basin); and all easements

would expire at the end of the 50-year project life.

b. The Department of Water Resources also estimates that fee
purchase of the entire 3,600 acres of the Cache Creek Settling Basin would
cost $2,650.000. This price of fee purchase is $850,000 greater tham that
necessary to acquire the necessary easements described in a. above.
However, the following operational advantages would be offered by fee

purchase of the basin as opposed to right-of-way acquisition.

(1) Fee ownership would preclude operation and maintenance problems
which have historically occurred. For instance, legal decisions have
prevented the State from manipulating the Cobble Weir or perimeter levees

to increase or prolong sediment entrapment.

(2) Fee ownership would allow the State to dispose of deposited
sediment as needed to prolong the life of the basin. As discussed in
Section C, deposited sediments are excellent for uses such as topsoil and
construction fill material. Such a plan for disposition of deposited
sediment would be difficult to arrange for and administer without fee
ownership. With this plan 50,000 cubic yards of sediment would be

furnished annually for use by local topsoil distributors, in addition to
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other demands for sediment that could be established during the life of

the project.

(3) Fee purchase would allow the State to lease 2,950 acres from
the 3,600-acre basin back to local farmers for continued use 1in
agricultural production. Rental revenues of $60 per acre obtained
would be used to offset expenses incurred by construction of the
project. The net outlay by the State for this type of operation would
be less than that incurred to pay for flowage easements, and much

greater operational flexibility would be obtained.

(4) Fee purchase would allow operational advantages necessary to
conjunctively operate the settling basin for sediment control and
wildlife enhancement. The U.S. Fish and Wildlife Service has
determined that sediment control and wildlife enhancement are
compatible, but not without flexibility to operate the refuge in a
manner most beneficial to wildlife. Proper wildlife management will
require extensive use of existing wells; some areas will be in crop
production, others will be flooded or otherwise sacrificed for
wildlife. Crop sharing with tenants 1s another potential operational
feature of the refuge. None of these aspects necessary to successful
operation of a refuge would be possible without fee title to settling

basin lands.
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A plan involving easement purchase could materially control sediment.
However, such a plan would not be practical or implementable due to
operational constraints. For this reason, no alternative '"without fee
title" was fully developed as a means of solving sediment deposition
problems in lower Cache Creek Basin. Plan 14, which calls for dual use
of the settling basin for sediment control and wildlife enhancement,
uses this information as a basis for cost allocation between the two

purposes.

RAISE SETTLING BASIN LEVEES WITH WILDLIFE REFUGE (PLAN 14)

74. This alternative, as shown on plate D-6, 1is similar to the
previous plan in that the existing settling basin would be used to
control Cache Creek sediment. Identical with the previous plan,
existing project levees would be raised to provide 50 years of storage
capacity, the Cobble Weir would be reconstructed, training levees would
be relocated, provisions would be made for furnishing 50,000 cubic
yards of sediment per year for use as topsoil, and the 3,600 acres
within the settling basin would be purchased in fee. However, rather
than leasing the basin back to local farmers for agricultural use as in
the previous plan, the entire 3,600 acres would be established as a
National Wildlife Refuge. To optimize wildlife enhancement, two refuge
sizes (2,300 and 3,600 acres) were 1investigated. Results of the
investigations showed that the 3,600-acre refuge provided greater net

wildlife enhancement benefits. In addition, State and Federal wildlife
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agencies indicated the larger refuge would better serve the need for
wildlife management in this portion of the Sacramento Basin.
Particulars of refuge establishment, and requirements in coordinating
refuge operation with the primary function of sediment control, are as

follows:

a. The interior of the basin would be designed to accommodate the
refuge and would consist of a system of levees about 3 feet high with
10-foot crown widths. In addition, for necessary water management in
operation of the refuge, various canals and pumping facilities would be

required to supplement those in existence.

b. Operation and maintenance requirements for the basin would be
established such that, in the future, deposited sediment could be
excavated to prolong the life of the basin for sediment entrapment.
The U.S. Fish and Wildlife Service, by letter dated 5 January 1976,
stated that excavation of sediment from the settling basin on a
rotational basis ". . . lends itself to the establishment of a wildlife
refuge as a compatible part of the project.'" The letter further stated

"

that sediment excavation alternatives '". . . offer the best potential

to meet the goals of fish and wildlife conservation, flood control, and

sediment control.”
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75. On 20 January 1976 the U.S. Fish and Wildlife Service established
a priority system for their Migratory Bird Land Acquisition Program.
Thirty-three areas throughout the Nation were investigated, and the
Central Valley of California ranked fourth 1in importance on the
National priority list for wetland preservation and enhancement. In
addition, the Central Valley habitat was ranked number one 1in
importance within the Pacific Flyway. The Fish and Wildlife Service
prepared a '"Concept Plan for Waterfowl Habitat Preservation - Central
Valley California" as part of the Migratory Bird Land Acquisition
Program. The concept plan concluded that '"Maintenance of current
waterfowl population levels in this (Pacific) Flyway depends upon a
vigorous effort to preserve and enhance existing wetlands as well as
develop new areas in California's wintering grounds." 1In selecting
potential new wetland development areas based on desirability,
potential value, and feasibility, the report ranks the Yolo Bypass area
(including the Cache Creek Settling Basin) second only to the
Sacramento-San Joaquin Delta. A wildlife refuge, if created within the
settling basin, would be a valuable addition to the system of refuges
in the Sacramento Basin. The U.S. Fish and Wildlife Service and
California Department of Fish and Game indicate that such a refuge
would help meet their objectives for wetland preservation 1in the
Central Valley of California and also for additional refuges for
migratory birds. Also, by improving waterfowl distribution, disease
loss and crop depredation would be decreased. In addition,
recreational consumptive uses such as hunting and fishing, as well as

nonconsumptive uses such as environmental education, would increase.
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i
damage reduction benefits are achieved over the 100-year life of the proj-

ect and total $1,170,200. Area redevelopment benefits totaling $35,700
annually would accrue to the local population that would be unemployed
without project construction and maintenance activities. The enlarged
outlet channel will permit a slight revision to the manner in which
Clear Lake 1is now filled, thus helping to provide a more reliable

source of irrigation water for use in Yolo and Lake Counties.

4, Enlargement of the outlet channel would affect the magnitude and
duration of downstream flows. Routing of historical and synthetic
flood events indicates that the proposed project would slightly reduce
peak flows of infrequent floods downstream of Clean Lake Dam. However,
for floods occurring more frequently, the project would increase peak
flows downstream since the enlarged outlet channel would provide the
capability to release flows of greater magnitude than can be released
under existing conditions and would maintain the duration of these
flows for longer periods of time. These larger flows would not
increase flooding downstream of Clear Lake Dam since releases are based
upon and governed by the nondamaging flow of 20,000 cfs at the town of

Rumsey .

A downstream erosion and sedimentation study was conducted
utilizing mathematical models as tools in analyzing hydraulic,
hydrologic, and sediment transport conditions on Cache Creek with the

project. One of these tools was the computer program HEC-6, 'Scour and
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Deposition in Rivers and Reservoirs," developed at the U.S. Army Corps .
of Engineers' Hydrologic Engineering Center, Davis, California. This
computer program 1is divided into three submodels which are described

below:
a. Geometric Submodel.

This portion of the computer model 1is wused to calculate
hydraulic properties (at each cross section for each water discharge
analyzed) for use in the sediment model. These hydraulic properties
(depth, wvelocity, hydraulic radius, etc.) are calculated for each
discharge by backwater computations similar to those in the HEC-2

program. Data requirements for this portion of the HEC-6 program

include 1initial conditions of the creek's cross sections, reach
lengths, and Manning's '"n" values for water surface profile
calculations. Cross sections (as well as HEC-2 water surface profiles)
were available from a 1974 flood plain information study. The cross

sections, spaced approximately 1 mile apart, extend from a point about
1-1/2 miles downstream of Rumsey to about 7 miles upstream of Capay, a
distance of 14 miles. As the study reach extends from Rumsey to Capay,
cross sections based on USGS topographic maps were added to the lower
reach between Capay and the start of the surveyed cross sections. In
addition, based upon experience gained in previous studies, it was felt

that the l-mile cross section spacing was too ''coarse'" to adequately
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describe the channel geomorphology of the study reach. Thus, a
one-half mile maximum spacing was adopted. The one-half mile spaced
sections were developed either by '"moving' adjacent surveyed sections
or interpolating adjacent sections. Channel roughness or Manning's ''n"
values were calibrated by running the geometric model with two steady
state flows, 10,000 and 21,000 cfs, to develop water surface profiles
for comparison with data available from the 1974 Flood Plain
Information Study. Right and left overbank "n" values of 0.050 and a

main channel value of 0.040 were adopted as they produced water surface

profiles consistent with those in the 1974 study.

b. Sediment Submodel.

This portion of the computer model calculates the sediment
transport associated with the hydraulic properties at each cross
section for each water discharge analyzed, as well as the bed gradation
changes and scour or deposition. Data requirements for this portion of
the HEC-6 program include grain size distribution of the material in
the creekbed at each cross section, the gradation and amount of total
inflowing sediment load as a function of water discharge, and the fluid
and sediment properties. Thirteen bed and bank material (surface)
samples were taken along the study reach. Based on these samples,
"averaged" bed gradations were assigned to reaches of the creek.

Sediment discharge data for Cache Creek above Rumsey for Water Years
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1966-70 were obtained from USGS Water Quality Papers. These data
included suspended load discharge and suspended load gradation data.
Bedload discharge and gradation data were not available. However,
based upon information in USGS Professional Paper 562-A, the bedload in
Cache Creek was assumed to be 7 percent of the total sediment load. In
addition, the inflowing bedload gradation was initially assumed to be
the same as the bed material gradation near Rumsey. An average water

temperature of 49°F (9.4°C) was specified on all model runs.

c. Hydrologic Submodel.

This portion of the computer model is used to describe the flow
hydrograph on which sediment calculations are to be performed. The
flow hydrograph is input as a flow histogram, a series of discrete flow
events of a magnitude and duration such that the total sediment and
water volume passed by the histogram is equal to that passed by the
hydrograph it is simulating. Flood routings for 1952, 1956, 1958,
1965, and 1970 flood events for both preproject and project flow
conditions were available. Other events of equally great magnitude

have occurred but are of shorter duration.

A model of this complexity must be carefully calibrated if any

measure of confidence 1is to be placed in the results. Passing of the
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preproject hydrograph through the model provides a reasonable test of
the performance of the model. First, no instability is present in the
output. That 1is, there 1is no oscillation of the bed elevation or
sediment transport at any point with time. In addition, passage of the
discharge histograms for Water Years 1966-70 yielded a total sediment
discharge near Rumsey within + 25 percent of the measured USGS data,
which 1s well within the accuracy of state of the art sediment

transport calculations.

The preproject and project flow histograms for the five floods
were passed through the computer model. No major differences in degree
or location of scour or deposition zones were identified. Plate E-6A
illustrates the effect of the selected plan on the 1958 flood season at
selected locations in the Cache Creek Basin. As a further test, runs
were made of synthetic "super floods," in which the five floods
previously 1identified were routed "back-to-back," representing 1in
excess of 350 successive days of high flow. However, as was shown in
routing of the individual floods, the model results of the '"super
floods" 1indicate 1little or no difference in bed behavior between

preproject and project flow conditons.

These results can be explained at least in part by noting the
difference in flow relationship with and without the project. As
pointed out on page C-45 of Appendix 1, at Yolo approximately 90
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percent of Cache Creek's average annual bed material transport occurs
between flows of 1,500 to 11,000 cfs. Table C-21 on that page
identifies a significant increase in the bed material transport rate of
the creek when flows exceed 2,000 to 3,000 cfs. During the flood of
1970, the number of days that the flow of Cache Creek at Rumsey
exceeded 2,000 cfs would have been reduced from 47 to 27 with the
project, a decrease of 43 percent., For the 1956, 1958, 1965, and 1970
floods, the average decrease in the number of 'erosion days' where
flows were decreased to less than 2,000 cfs with the project is 37
percent. In summary, the total volume of water for any particular
storm runoff in Cache Creek 1is not changed with the project. A
decrease of at least one-third in the number of days in which erosion
will occur will be realized with the project and will reduce overall
erosion, This benefit would, of course, be partially offset by

increases in some peak flows.

Another tool used in this study to evaluate the effect the
project would have on the downstream channel reach, particularly the
streambanks, 1s a mathematical analysis technique developed by Dr. John
F. Kennedy, Director, Institute of Hydraulic Research, University of
Iowa. Dr. Kennedy proposed in a January 1978 ASCE Journal of the
Hydraulics Division that by comparing the time-duration of shear stress
exerted on the streams fluvial boundary for both preproject and project
conditions, a measure of the potential for bank erosion could be
obtained. The 1970 flood was analyzed. This flood produced a peak
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discharge of 19,200 cfs with a total duration of 53.9 days under
preproject conditions and a peak discharge of 17,200 cfs with a total
duration of 40.6 days under project conditions. The analysis showed a
1.4 percent decrease in the time duration of shear stress with project
conditions. This difference is small and probably not within the
limits of computational accuracy but further verified that there will
be no difference in the erosion characteristics of Cache Creek under
preproject vs project flow conditions. However, sedimentation gages
will be installed during advanced engineering and design studies to

provide additional data for analysis.

In summary, studies have shown that the project will have an
insignificant effect on the existing erosion problems currently
experienced in and adjacent to Cache Creek channel downstream of Clear

Lake Dam.

Effects of the Plan on the Environment

6. Primarily, the proposed plan would provide flood protection to
homes, commercial developments, and agricultural crops encircling the
Clear Lake rim, thus enhancing not only the quality of the human
environment but the local economy as well. Although vegetation would
be disturbed by enlargement of the existing channel, additional

riparian vegetation would be planted, and new riparian vegetation would
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be created along the banks of the l.l-mile-long bypass channel and on
denuded portions of the main channel. In addition, fish habitat measures
such as construction of potholes in the channel bottom would be
included. The U.S. Fish and Wildlife Service by letter dated 26 July
1977 stated that it did not foresee the need to recommend any land
acquisition for mitigative purposes. It further stated that this
position had been coordinated with the California Department of Fish and
Game. Results of Fish and Wildlife Service studies also showed that the
more rapid drawdown of Clear Lake during flood periods would have no
effect on Anderson Marsh because the project only increases releases when
Clear Lake is above a stage of 7.56 feet, which is several feet above the
elevation at which water enters the marsh, A cultural resources
reconnaissance report was completed in accordance with Corps of Engineers
regulation, 'Identification and Administration of Cultural Resources'"
(33 CFR 305). By letter dated 4 November 1977, the State Historic
Preservation Officer stated he was impressed with the 'professional
quality" of the reconnaissance report. The envirommental statement for
this report 1is attached as Appendix 4. As required by the National
Envirommental Policy Act of 1969, the statement includes details of
environmental, cultural, social, and economic effects of the selected
plans. A summary of these effects 1s shown on Table 1, Section D,
Summary of Economic-Environmental-Social Effects, Clear Lake Flood
Control Alternative Plans. An analysis of the impact of the project on

the base flood plain was made in accordance with Corps of
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Engineers regulation, "Implementation of Executive Order 11988 of Flood
Plain Management" (33 CFR 239). The selected plan requires that future
development meet existing requirements to flood proof or otherwise
construct above the elevation of the preproject 100-year flood plain.
As a result, the project would not cause any change or provide direct
or indirect support of development in the base flood plain, and
therefore no further analysis under Executive Order 11988 is required.
Similarly, developments within the Cache Creek Settling Basin are
consistent with flood control and sediment control purposes of the
basin and will have no impact on the base flood plain.

Design

HYDROLOGY

7. Standard Project Storms. - The general standard project rainstorm

precipitation was computed in accordance with procedures outlined in
the Sacramento District's preliminary 'Standard Project Rain-Flood
Criteria Report-Sacramento-San Joaquin Valleys," dated April 1971.
Storm precipitation was assumed to occur as rain on snow-free ground.
Two standard project storms, one centered over the drainage area above
Indian Valley Reservoir and the other over Clear Lake, were selected
from several centerings investigated, because the first produced the
most critical flood in the lower Cache Creek Basin and the second
produced the highest discharge from Clear Lake. Concurrent storm

amounts were calculated for all other subareas for each storm
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centering. Table E-1 shows data used in the development of standard ‘

project storms (SPS) and concurrent storms (CS) for each subarea.

8. Unit Hydrographs. - Synthetic unit hydrographs used for computing

standard project floods are 1identical to those applied 1in
reconstitutions of historical flood hydrographs in Cache Creek Basin.
The development of these unit hydrographs is described in Section C,
paragraph 18. Pertinent basin and unit hydrograph data are shown on

table C-4. Sample unit hydrographs are shown on plates E~7 and E-8.

9. Losses. - Constant loss rates of 0.064, 0.04, and 0.030 inches per
hour, derived from analyses of historical events in Cache Creek Basin,
were adopted for North Fork Cache Creek, Cache Creek local above Rumsey
and Bear Creek, and Cache Creek below Rumsey, respectively, and
constant loss rates ranging from 0.045 to 0.061 inches per hour were
used in various areas above Clear Lake Dam for standard project rain
flood computations. The minor changes 1in 1land use from present
conditions and those projected for the year 2020 were found to have

little significant effect upon the overall loss rates.

10. Base flow. - Base flow for standard project floods in Cache Creek
Basin was determined to be equivalent to or greater than that observed
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e. Excavating 50,000 cubic yards of sediment annually for use by

local topsoil distributors.

Plan Accomplishments

22. The major accomplishment of this plan would be entrapment of an
average of 340 acre-feet of Cache Creek's heavy sediment load upstream
of the Yolo Bypass over 50 years. Without this control, 15 percent of
the total sediment load entering the settling basin, or about 100
acre-feet each year, is expected to deposit within the Yolo Bypass
adjacent to the Cobble Weir. Although this deposition would not
significantly decrease the agricultural productivity of about 2,100
acres of agricultural land in the bypass over which the sediment would
deposit, it would inundate and render useless 435 acres of industrial
sewage oxidation ponds owned by the city of Woodland and would cause a
backwater effect which would encroach on the freeboard of the Yolo
Bypass levees from Interstate 5 north to the Fremont Weir; on the
Sacramento River levees from the Fremont Weir downstream to the
Sacramento Weir; and on the Knights Landing Ridge Cut levees for their
entire 6.8-mile length. The remaining 85 percent of the total sediment
load from Cache Creek would continue downstream in the Yolo Bypass
where portions would eventually deposit in the Sacramento River, the
Sacramento River Deep Water Ship Channel, and the San Francisco Bay
System and require periodic dredging. Other accomplishments of this

plan are discussed below.
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23. A National Wildlife Refuge within the settling basin, operated by
the U.S. Fish and Wildlife Service, would be a valuable addition to the
system of refuges in the Sacramento Basin. The U.S. Fish and Wildlife
Service and California Department of Fish and Game indicate that such a
refuge would help meet their objectives for wetland preservation in the
Central Valley of California and also for additional refuges for
migratory birds as described in Appendix 1, D-52. Also, by improving
waterfowl distribution, disease loss and crop depredation would be
decreased. In addition, recreational consumptive uses such as hunting
and fishing, as well as nonconsumptive uses such as environmental
education, would increase. Some agricultural productivity on the 3,600
acres would continue but would be constrained by sediment and removal,
refuge operation, and by the fact that only certain crops would be

grown and a portion of these would have to be left for wildlife.

24. Provision for excavation of 50,000 cubic yards annually for use as
topsoil would decrease storage requirements within the basin by about
1,550 acre-feet over the 50-year project life. This soil would serve
as a source for the dwindling supply of this material in the Sacramento
area. A study conducted by the University of California at Davis in
November 1975, entitled ''Cache Creek Basin Investigation, Cache Creek
Settling Basin,'" established the demand of 50,000 cubic yards
annually. Uses would be horticultural, such as landscaping. Material
would be moved in small quantities (a truckload or two at a time) in a

manner typical of topsoil sales 1in the Sacramento-Yolo County area.
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12, Public facilities damages 1include tangible damages resulting from
inundation of public roads and bridges, streets, sidewalks, highway
structures, parks, and other facilities, including equipment and
furnishings owned or operated by Federal, State, County, or local

governmental units,

13, Other losses to the public include the additional costs incurred
during flood emergencies such as evacuation and reoccupation, flood
fighting, disaster relief, and extra duty for police, fire, and military

units.

14, Agricultural damages Include 1inundation  losses to crops,
agricultural machinery, fences, wells, and farm buildings. Also
included are such other intangible damages as costs of emergency

actions.

DEPTH-DAMAGE RELATIONSHIPS

15. Depth-damage relationships describe the probable damages that will
occur under different depths of flooding, either as a percentage of the
total value of damageable property or in the probahle loss expected. In
addition to the depth of inundation, other variables which may have a
significant impact on the economic damages sustained include the
velocity of the water, duration of flooding, and wind-set. Under

differing conditions of inundation, these variables will change 1in
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relative importance. Depth of 1inundation and velocity are major ‘
variables governing damages occurring in the lower, Yolo County reaches,
while depth of inundation, wind-set, and duration govern damages which
would occur to properties along the rim of Clear Lake 1in any given

event,

BUILDINGS, CONTENTS, AND PIERS

16, The depth-damage relationships for buildings, contents, and piers
used in this analysis are presented in table F-5. These depth-damage
relationgships were derived from historic flood surveys and interviews

with local officials,

Table F-5

DEPTH DAMAGE

Depth of Flooding From First Floor in Feet
: =1,0 : 0.1 g LJoF R 250) 3 350
Damage Category 5 Percent Damages

Clear Lake Rim Reach

Residential structures 0.0 12.0 28.0 39.0 45.0
Regidential contents 0.0 12.0 46,0 65.0 78.0
Mobile home structures 0.0 1510 66.0 89.0 92.0
Mobile home contents 0.0 7.0 39.0 73.0 89.0
Commercial structures 0.0 12.0 28.0 39.0 45,0
Commercial contents 0.0 12.0 46.0 65.0 78.0
Pilers 0.0 2.0 16.0 25.0 52,0
Marina gas facility structures 0.0 0.0 6.0 15.0 31.0
Marina gas facility contents 0.0 0.0 7.0 23.0 40,0

Source: Piers and marina facilities developed from interviews of local
marina operators. Remaining categories based on local interviews
and historic surveys,
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“PUBLIC FACILITIES

17. Depth-damage relationships for public facilities such as roads and
bridges and for emergency costs are derived from historical survey data
and interviews with local officials. Total damage relationships
associated with a given hypothetical level of flooding (see following
discussion on flow- and stage-damage relationships) are developed for

these damage categories rather than specific depth-damage relationships.

AGRICULTURE

18, Agricultural damage relationships are also developed for given
hypothetical flood events on the basis of historical flood data from the
study and similar areas. Both crop and noncrop damages are estimated.
Noncrop damages include debris cleanup and 1leveling, and damages to
improvements such as roads, fences, irrigation systems, and equipment
that could not be removed prior to flooding. Noncrop damages are more
dependent on the level of 1improvements common to the area than the

particular crops planted.

19. Noncrop damages for improved acreage in the Clear Lake Rim Reach
are estimated to average $115, $140, and $165 per acre, respectively,
from flooding from the 50-year, 100-year and SPF events. Noncrop
damages to native pasture are estimated to average $1l4 per acre in this
reach. Values for noncrop losses were based on recent historic damages
in similar developed agricultural areas. Figures were adapted from the

1970 Coalinga Stream study and the 1972 Andrus Island flood as well as

from local farm estimates. Appendix 1
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20, In determining average crop damages, consideration is given to

planting times and probable timing of flooding as well as the impact of

duration and velocity on crop vields., For example, the primary grain
crop in the Clear Lake rim area is barley, which is normally planted in
late fall or early winter. The expected flooding of agricultural areas
from high lake levels would primarily occur in late winter or early
spring, after planting had occurred. During a 50-year flood event, the
lake level would be expected to exceed 9.0 feet at the Rumsey gage at
Lakeport (1327.65 feet, m.s.l. datum) for more than 45 days. Such long-
term duration of flooding would be expected to result in complete loss
of the barley crop; and the average crop damage, would, therefore, be
the gross return per acre less any cultural costs that would no longer
be incurred. The 1974 normalized yield for dry~farmed barley in Lake
County was 1.4 tons per acre, and the 1974 normalized price was $55.36
per ton for a gross return of approximately $78 per acre. Harvesting
costs of approximately $9 per acre, based on a University of California
Extension Service Study, "Sample Costs of Production,' would be the only
cultural cost that the farm operator would have not already incurred.
Therefore, the average crop damage to barley would be $78 minus $9, or
$69 per acre. Similar analyses were used to determine the remaining

average crop damages within the study area.
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Table F-6 below summarizes the average crop and noncrop damages for

’ selected frequencies in the Clear Lake flood plain.

TABLE F-6

Agricultural Damages in Dollars Per Acre
Clear Lake Rim

50-YEAR 100-YEAR SPF

CROP _ NONCROP CROP  NONCROP CROP NONCROP
Orchards 342 105 369 129 445 152
Alfalfa 1661/ 105 1661/ 129 1661/ 152
Grain 69 105 69 129 69 152
Native Vegetation Neg 13 Ne 13 Neg 13
Pasture 1111/ 105 1111/ 129 111l 152

1/Includes one-half of the cost for reestablishing stand.

-

STAGE-DAMAGE AND FLOW-DAMAGE RELATIONSHIPS

21, Stage-damage and flow-damage relationships describe the probable
flood damages expected under varying stage elevations (Clear Lake rim).
They are derived by estimating the probable flood damages for several
hypothetical floods of given stage elevations. Intermediate damage
points are interpolated from these estimates on the basis of the

proportionate change in stage elevation,

22, The probable flood damages for the hypothetical floods are
estimated by identifying the associated flood plain area, inventorying
this area by damage category and depth of flooding, and applying the
appropriate depth-damage relationship. Probable damages for the
25-year, 50-year, 100-year, and SPF flood events under existing

conditions are summarized in table F-7 for the study area.

. Appendix 1
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STAGE- AND FLOW-FREQUENCY RELATIONSHIPS

23. Stage- and flow-frequency relationships describe the probable
frequency of occurrence of varying stage elevations or streamflows,
These relationships are estimated for both with and without project
conditions under present and future hydrologic conditions. The stage
frequency relationships used in this analysis are presented in plate
E-10, Plates F-6, F-7, and F-8 show the extent of the 100-year and SPF
flood plains in the Lake, Lucerne, Clearlake liighlsnds, and Clearlake

Park Areas.

Table F-7

CLEAR LAKE RIM
PROBABLE 25-YEAR, 50-YEAR, 100-YEAR, AND
STANDARD PROJECT FLOOD DAMAGES 1977 CONDITIONS
AND PRICES
(In Thousands)

Damage Category 25-Year 50-Year 100-Year SPF
Residential structures 1/ $2,633 $ 3,997 $ 5,929 $ 8,146
Residential contents 1/ 1,399 2,175 3,265 4,555
Mobile home structures 255 517 1,000 1,462
Mobile home contents 126 262 539 883
Commercial 2,861 3,863 5,185 6,654
Public facilities 185 246 424 708
Private piers 222 340 499 723
Agriculture 398 563 743 921
Emergency costs 29 43 71 91

Total $8,108 $12,006 $17,655 $24,143

1/ Excluding mobile homes.
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ECONOMIC SENSITIVITY ANALYSIS OF WAVE RUNUP AND WIND SETUP

37. All calculations and tabulations of damages and benefits in this
report are based on a l-foot average wave runup and wind setup. As
discussed in Section C, a sensitivity analysis was made for wvarious
other levels of wave runup and wind setup. The following tabulation
shows average annual equivalent preproject and residual damages and

project benefits for wave runup and wind setup of 0.5, 1.0, and 1.5

feet,
SENSITIVITY EFFECT OF WIND SETUP AND WAVE RUNUP
Height
0.5 feet 1.0 feet 1.5 feet
Preproject Damages 1/ 827,900 1,349,700 1,534,700
Residual Damages 1/ 98,300 179,500 211,400
Inunduation Reduction
Benefits 729,600 1,170,200 1,323,300

1/ All new and replacement units would be required to flood proof
to the preproject 100-year level.

Using wind data from the '"Cloverdale Peak" climatological station as
discussed on pages C-14 and 15 of Appendix 1, wind wave and set
computations were made. An average value of 1.5 feet was determined
for these calculations. However,-based on the relatively limited wind
data and the distant location of the climatological station, it was
determined that the reliability of the 1.5-foot computation was +0.5
foot. Therefore, the average runup and set can be expected to be in
the range of from 1 to 2 feet. To insure that the economic analysis
was not overstated, a value of 1 foot was utilized, as stated above.
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To verify the appropriateness of applying the 1 foot for every flood
event around the entire rim of Clear Lake, the following rationale
concerning the duration of lake flood events was utilized. For
instance, in the 1958 flood, Clear Lake stood above flood stage for 82
consecutive days. During the 1970 flood, it stood above flood stage
for 44 consecutive days. During these periods of high lake stages,
winds occur from southerly, westerly, and northerly directions as a
result of storm fronts moving inland from the Pacific Ocean. The
direction and velocity of the winds will, of course, be dependent upon
the pressure gradients of each storm system passing through the Clear
Lake area. The important point is that for any particular flood, the
lake stage remains high for a lengthy period of time, allowing
sufficient time for the entire lake rim to feel the effects of the

changing weather patterns and wind direction and velocity.

NATTIONAL ECONOMIC DEVELOPMENT - EMPLOYMENT BENEFITS

38. The Area Redevelopment Act, Public Law 87-27, 87th Congress, lst
Session, and its sguccessor, the Public Works and Economic Development
Act of 1965, Public Law 89-136, 89th Congress, provide for the Federal
Government to cooperate with the states to help areas of substantial and

persistent unemployment and underemployment and to take effective steps
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in planning and financing their economic development. Federal
assistance should enable such areas to enhance the domestic prosperity
by creation of new employment opportunities through development and
expansion of new and existing facilities and resources., The role of the
Corps of Engineers in the program is set forth in ER 1165-2-6, dated
1 February 1966, which also specifies the criteria to be used for
project formulation and evaluation, It states that in addition to the
criteria now 1in use, estimates of benefits may include an amount
equivalent to that part of the construction costs which represents wages
to workers who, in the absence of the project, would be unemployed.
Lake County has been designated as eligible for assistance under the

administration of the U.S. Department of Commerce.

39, The estimation of area redevelopment benefits for the selected plan
is summarized in the following paragraphs. The NED employment benefits
have been included in the benefit-cost ratio analysis presented in

Section D,

40, NED employment benefits attributable to a project are equal to
wages paid to local workers during construction who, during the absence
of the project, would most 1likely be unemployed., Evaluation of
construction costs of projects in California similar to the proposed
plan indicates that about 32 percent of the Federal construction costs
represent labor costs with about 45 percent of the labor provided by

local workers, primarily from unskilled and semiskilled labor pools.
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ANALYSIS

46, Benefits attributed to sediment control can be separated into two
main categories. First, by controlled deposition of sediment i1in the
Cache Creek Settling Basin, damages that may have occurred due to
deposition 1in the Yolo Bypass and induced flooding elsewhere are
prevented. Secondly, by control of sediment, reduced downstream

dredging requirements are realized.

FLOOD DAMAGE PREVENTION

47. If sediment were allowed to continue to deposit in the Yolo Bypass,
damage to development in the bypass would occur, and in addition, a
backwater effect would be created which would cause infringement of the
design flow on freeboard of the Yolo Bypass, Knights Landing Ridge Cut,
and a portion of the Sacramento River. It would be necessary, in that
case, to strengthen these levees and restore freeboard requirements, If
sediment were controlled and caused to deposit wupstream of the Yolo
Bypass, there would be a benefit in so doing, as defined in the

following analysis.

48, Sediment depositing in the Yolo Bypass in the vicinity of the
Cobble Weir would inundate and render useless 435 acres of industrial
waste oxidation ponds owned by the city of Woodland. The first cost to

replace this facility is $840,000, the average annual cost of which is
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$55,600. The 2,100 acres of agricultural land over which this sediment
would deposit would not suffer significant losses 1in productivity.
However, backwater effects caused by the sediment obstruction would be
significant. The Yolo Bypass levees would need to be raised a maximum
of 2.2 feet from 0.8 mile downstream of Interstate 5 upstream to the
Fremont Welr, at a first cost of $2,894,000 and an average annual cost
of $210,800. The KXnights Landing Ridge Cut levees would need to be
raised 1.8 feet at a first cost of $1,377,000 and an average annual cost
of $101,900, Since backwater effects are still significant at the
Fremont Weir, Sacramento River levees would need to be raised from that
location downstream to the Sacramento Bypass at a first cost of
$10,800,000 and an average annual cost of $746,000, The total first
cost for such an activity, necessary to preserve the integrity of the
Sacramento River Flood Control Project in the project area and prevent
damages to development in the Yolo Bypass, would be $15,861,000, the
average annual cost of which would be $1,114,300, This analysis is
based on October 1977 price levels, a 6-5/8 percent discount rate, and a
50-year period of analysis. Plate F-4 shows the location of these

levees; Plate F-5 shows flood profiles with and without sediment control.

49, To insure a conservative estimate of benefits, it is also necessary
to . examine flood damages that could occur should freeboard requirements
not be reestablished on the 1levees previously described. If these
average annual flood damages incurred were less than $1,114,300, this
new figure should be wused as a basis for benefits in keeping with the

theory of '"least costly alternative" analysis. Derivation of this
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figure 1is described in the paragraphs below. Excavation of 100
acre-feet of sediment annually from the Yolo Bypass as a possible
least-costly alternative was evaluated. The deposited sediment would
be spread over thousands of acres of agricultural land over a period of
years. In the Yolo Bypass, there would be no means of controlling the
location of sediment deposition as 1is the case with the existing
settling basin. Also, the excavated sediment would have to be placed
somewhere. On pages D-26 and D-27 of Appendix 1, it was pointed out
that disposal of 32 million cubic yards of sediment adjacent to and
outside of the existing settling basin levees would cost about $44
million, excluding the value of land beneath the stockpiled sediment.
However, the $44 million estimate was based on easily excavating the
accumulated material and displacing it outside the settling basin. If
the material were spread over thousands of acres in the Yolo Bypass,
the cost of excavation and disposal would be significantly greater than
if it were to be excavated and disposed of from the settling basin.
Thus, this means of controlling sediment was not given extensive

consideration.

50. Failure of the Sacramento River Flood Control Project could
conceivably occur at any of an infinite number of locations in the
project area. Six areas were selected as being representative. The
tabulation on the following page identifies the 1location and land

uses of each area. Plate F-4 shows the location of the flood plainms.
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51, Of these six areas, the first and last were evaluated in order to
show the wide range of damages and benefits which could be experienced
if the project failed. The right bank of the Yolo Bypass contains
essentially 100 percent agriculture, while the 1left bank of the
Sacramento Piver has an increasingly high level of residential,

commercial, and industrial properties.
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52, The Yolo Bypass, right bank, has 12,340 acres in its flood plain.
The only major land use 1s agriculture, principally corn, grain, rice,
and tomatoes. It was estimated that losses from a levee break would
exceed $6 million, due to loss of production, loss of variable costs
expended, and cleanup. Assuming a constant level of protection, average
annual and average annual equivalent damages for the 50-year period are
$31,000. A linear increase in water elevation in the Yolo Bypass
results in an increase of damages over time. Average annual equivalent
damages, at 6-5/8 percent, are $65,800. The difference, or benefit to

the project, is $34,800 annually.

53. Potential damages from a levee break on the 1left bank of the
Sacramento River are extremely high due to the high level of wurban
development 3in the area. Over 53,000 acres would be inundated from a

break, with depths of flooding over 10 feet in much of the area.

54, A breakdown of land use and estimated losses, under existing

conditions, is summarized below:

Land Use Acres Total Damages
Agriculture 50,685 $ 28,000,000
Residential 1,226 217,000,000
Commercial 29 7,000,000
Schools 58 5,000,000
Industrial 139 213,000,000
Airport 657 60,000,000
Vacant 536 -

Total 53,330 $530,000,000
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63. As mentioned earlier, NED employment benefits attributable to a
project are equal to wages, during construction, to local workers who,
in the absence of the project, would most likely be unemployed. Of the
total Federal construction costs, 32 percent represents labor costs, and
45 percent of the labor was assumed to be local labor, primarily at the

unskilled and semiskilled levels.

64, Based on Federal construction costs of $8,220,000 for the Cache
Creek Settling Basin project and the above assumptions, the total labor

costs would be about $2,630,400 and local labor costs about $1,183,700.

65. Assuming an average salary of $26,000, the project would provide
employment for about 45 local workers. Based on a 6-5/8 percent
interest rate and a 50-year discounting period, the average annual
equivalent value of the NED employment would be $81,700. The costs for
operation, maintenance, and replacement were mnot included in the

computation of employment benefits.,

WILDLIFE ENHANCEMENT

66, Wildlife enhancement benefits associated with establishment of a
wildlife refuge over the 3,600-acre Cache Creek Settling Basin have been
provided by the U.S., Fish and Wildlife Service and coordinated with the
California Department of Fish and Game. Monetary benefits attributed to

hunter and visitor use were compiled in accordance with the Water
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Resources Council's "Principles and Standards for Planning Water and
Related Land Resources.” Monetary benefits attributed to <crop
depredation benefits were provided ¢to the U.S. Fish and Wildlife
Service. Benefits were computed using standard methods, and verified
against actual depredation losses suffered at similar type and size
refuges, such as the Colusa National Wildlife Refuge, located in the

northern Sacramento Valley.

67. The location of the proposed refuge would provide critically
important wintering habitat for Pacific Flyway waterfowl. In terms of
migratory bird use, 4.6 million waterfowl use days and 108,000 shore
and marsh bird use days can annually be attributed to the refuge. In
addition, the increased wetland habitat development would allow for
improved distribution of wintering waterfowl in the Central Valley,

reducing crop depredation losses and bird losses due to disease.

68. The proposed refuge would complement the Fish and Wildlife
Service's operations at Sacramento, Delevan, Colusa, and Sutter
National Wildlife Refuges and the California Department of Fish and
Game's refuge at Gray Lodge, and Grizzly and Joice Islands. The refuge
would, as a result, contribute significantly to the further
implementation of the National Migratory Bird Management Program as
identified 1in the Fish and Wildlife Service's 'Concept Plan for

Waterfowl Wintering Habitat Preservation - Central Valley California."
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In termms of monetary benefits, the U.S. Fish and Wildlife Service has
determined that all costs associated with establishing the refuge may
be properly considered as a direct positive benefit to waterfowl and
are fully offset by increased bird use days and the refuge's
contribution to the U.S. Fish and Wildlife National Migratory Bird
Management Program. These annual benefits total $282,000 and represent
the least costly alternative means of establishing a similar refuge
supporting equivalent bird use in Yolo County.

69. Additional benefits to be gained as a result of development of the
refuge include reduction in crop depredation losses and 1increased
hunting and general recreation opportunities. Crop depredation
benefits total $75,000. Hunting would provide for a net increase of
7,450 recreation days at $9 per day, totaling $67,000. Additionally,
approximately 39,000 recreation days (at $2/day) would create $78,000
in annual benefits. Visitation and hunting benefits were developed in
conjunction with the U.S. Fish and Wildlife Service and were based upon
actual use of refuges of similar size and type located in California's

Central Valley.

70, Total annual wildlife enhancement benefits are summarized below:

Benefits
Reduced disease losses and
contribution to the National
Waterfowl Management Program
(Discounted 6-5/8%) $282,000
Reduced Crop Depredation 75,000
Hunting 67,000
Visitation 78,000
$502,000
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Table F-2 indicates that average annual costs attributed to the wildlife
refuge total $222,400. As tabulated above, average annual wildlife
enhancement benefits total $502,000. Thus, the incremental benéfit-cost

ratio of the wildlife refuge is 2.3 to 1.

Summary of Benefits
71. Shown in table F-18 below is a summary of average annual benefits
associated with water resource related improvements in the upper and

lower Cache Creek Basin. It should be noted that a potential project

benefit exists for revenue that could be obtained by the sale of 50,000
cubic yards of sediment annually to topsoil distributors. However,
such a benefit has not been claimed since it 1s assumed that any

benefit would be offset by costs of removal.

Table F-18
SUMMARY OF BENEFITS

Upper Basin

Flood Control $1,170,200
NED Employment 35,700
Total 1,205,900
Lower Basin
Flood Control 1,114,300
Sediment Control 268,000
NED Employment 81,700
Wildlife Enhancement 502,000
Total 1,966,000
Project Total 3,171,900
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Comment

Discuss seismic aspects of
Cache Creek Basin

Discuss mineral deposits
of Cache Creek Basin

Clarify habitat of bald
eagle

Discuss archeological
resources of settling
basin area

Ground water overdraft

Discuss need to relocate
sewers and storm drains

Discuss impact on Seigler
Creek

Discuss how increased
flow will affect gravel
operations

Discuss maintenance
aspects of reestablishing
vegetation along channels

Discuss stabilization of
borrow material

Discuss impact on aquatic
productivity

Solicit input from Native
American community

Include discussion of
items eligible for the
National Register of
Historic Places

Location of
Modification

Appendix 1, page
B-5 and EIS

page 13

Appendix 1, page
B-5 and EIS
pages 4 and 13

Appendix 1, page
B-12

Appendix 1, page
B-18

Appendix 1, page
C-54

Appendix 1, page
E-21, EIS page 2

Appendix 1, page
E-11, EIS page 13

EIS page 13

EIS page 14

EIS page 14

EIS page 15

EIS page 16

EIS page 16

Agency/
Organization

State of California

Bureau of Mines,
State of California

Audubon Society

National Park Service

Yolo County Flood
Control and Water Con-
servation District
City of Woodland

James Berwick

State of California

State of California

State of California

Fish and Wildlife
Service

National Park Service

National Park Service
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Comment

Discuss saleability of
topsoil

Discuss effect of
reducing flood frequency
on wildlife habitat

Discuss long-term impact
of fish and wildlife
resources

Discuss sediment studies
under Section 208 of
Public Law 92-500

Discuss how sediment will
be disposed of and
availability of a local
market

Discuss increased annual
operating costs for City
of Woodland storm drains

Show compliance with
Section 106 of National
Historic Preservation Act

Appendix 2
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Location of
Modi fication

EIS page 18

EIS page 29

ELIS page 29

Appendix 1,
Page D-14

Appendix 1,
Page E-18

Appendix 1,
Page E-23

ELIS, page 16

Agency/
Organization

City of Woodland

Fish and Wildlife
Service

Fish and Wildlife
Service

State of California
and Yolo County
Resource Conservation
District

City of Woodland

City of Woodland

Advisory Council
on Historic
Preservation



This final envirommental statement 1is an
accompanying document to the feasibility
report and, to avoid duplication, many items
already discussed in detail in the feasi-
bility report (particularly descriptions of
the present environment) are not repeated in
this final statement. Letters and numbers
appearing in parenthesis refer to sections
and pages in Appendix 1 where more detailed
information appears. Letters of comment
received on the draft envirommental state-
ment, as well as responses to those com-
ments, are included in Appendix 2. Many
revisions and clarifications suggested 1in
the letters of comment have been incorpor-
ated into this final environmental state-

ment and the feasibility report.
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SIMMARY

Cache Creek Basin, California, Investigation
Final Envirommental Statement

Responsible Office: U.S. Army Engineer District, Sacramento, California

1. Name of Action: ( ) Administrative (X) Legislative

2. Description of Action: The proposed plan includes construction of

flood control facilities at the outlet of Clear Lake in Lake County,
California, to provide flood protection to existing and future urban and
agricultural development on the Clear Lake rim. The plan calls for
widening and deepening the existing Clear Lake Outlet Channel, construc-
ting a bypass channel, and requiring future development to flood proof
to the elevation of the preproject flood plain. The plan also includes
sediment control on Cache Creek in Yolo County, California, to preserve
the integrity of the Sacramento River Flood Control Project. The plan
for the settling basin calls for enlarging existing perimeter levees,
reconstructing and enlarging the existiné Cobble Weir, rebuilding exist-
ing training levees, establishing a wildlife refuge, and annually exca-

véting sediment.

3. a. Environmental Impacts: Property damage and other adverse envi-

ronmental impacts associated with severe flooding would be alleviated.

Wildlife and public recreation benefits would accrue at the settling

Appendix 4
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basin. The 1integrity of existing flood control facilities would be

maintained.

b. Adverse Environmental Impacts: About 71 acres of grassland and 3

acres of riparian forest would be converted to a flood control channel.
Approximately 250 acres of agricultural land would also be occupied by
project features, and agricultural production on an additional 3,350
acres would be reduced because of wildlife area operation. Temporary
impacts would accrue to resident fish and wildlife, water quality, air
quality, and esthetics but would be mitigated. Thirteen residences

require relocation.

4., Alternatives: No action, flood forecasting, evacuation of the flood

plain, flood proofing, construction of reservoirs, modification of Clear
Lake operation, and several combinations of these were considered for the
upper basin. No action, nonstructural, basin excavation, new basin
construction, Kellner jetty system, a sediment reservoir, and several

combinations of these were considered for the lower basin.

5. Comments Received:

a. Federal agencies

(1) Department of the Interior

Bureau of Indian Affairs

Appendix 4
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Bureau of Land Management
Bureau of Mines
Bureau of Reclamation
Fish and Wildlife Service
Geological Survey
Heritage Conservation and Recreation Service
National Park Service
(2) Department of Agriculture
Soil Conservation Service
(3) Environmental Protection Agency
(4) Federal Highway Administration
(5) Department of Commerce

(6) Advisory Council on Historic Preservation

b. State agencies

(1) Resources Agency

(2) Department of Transportation

c. Local agencies and citizens groups

(1) Lake County

(2) Yolo County

(3) Clear Lake Water District

(4) Lake County Flood Control and Water

Conservation District

Appendix 4
i



(5) Yolo County Flood Control and Water ’
Conservation District

(6) Audubon Society

(7) Sierra Club

(8) Clear Lake Water Quality Council

(9) Yolo County Resource Conservation District

(10) city of Woodland

6. Draft to EPA 21 February 1978

Final to EPA

Appendix 4
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420,000 at 7.56 feet on the Rumsey gage. Average annual runoff of Cache
Creek near Lower Lake 1is calculated to be 254,000 acre-feet. Approxi-
mately 96,000 acre-feet annually is being diverted from Cache Creek and
used for irrigation mainly in the lower Cache Creek area. The amount of
water which can be depended upon (safe yield) is estimated to be only
46,000 acre-feet. Ground water 1s also extensively used for irrigation
in the Lower Cache Creek area. Safe vyields of ground water are
estimated to be 200,000 acre-feet per year: however, present use Iis

estimated to be 222,000 acre-feet per year (B-5, B-6, C-54).

2.05 Vegetation. - The plant communities identified in the project area
are foothill-woodland, chaparral, valley grassland, riparian, and marsh.
Along the Clear Lake Outlet Channel, residential development 1is
scattered through riparian plant communities. Away from the riparian
zone, stands of valley and 1live o0ak and open grasslands occur.
Approximately 90 percent of the Cache Creek Settling Basin 1s wunder
cultivation with the remaining 10 percent in sandbar willow (B-7 through

B-9 and B-12, B-14).

2.06 Fish and wildlife. - The Clear Lake and Cache Creek areas support

a diverse wildlife population. The State of California has rated Clear
Lake as Class I - premium waterway and Cache Creek above the diversion
dam as Class II - very good waterway for warmwater fisheries. Cache
Creek below Capay is intermittent and supports minimal aquatic 1life.
The State of California has indicated that Anderson Marsh, adjacent to
the Clear Lake Outlet Channel, 1s important in maintaining the

biological productivity of Clear Lake. Wildlife inhabiting the

Appendix 4
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proposed settling basin 1is similar to that on adjacent agricultural
land. The settling basin 1is within the Pacific Flyway, and the
Yolo-Bypass area 1is wutilized by approximately 300,000 wintering
waterfowl. The southern bald eagle (Haliaeetus leucocephalus),
American peregine falcon (Falco peregrinus anatum), and California
yellow-billed cuckoo (Coccyzus americanus occidentalis), whose ranges
include the Clear Lake and Cache Creek areas, are found on the Federal
and State rare and endangered species lists. However, inclusion of
these species on these lists does not indicate their presence within
the project area but acknowledges their possible presence based upon

distributional characteristics of each species (B-9 through B-13).

2.07 Archeology and history. - The Clear lLake area has been the site of

human habitation for the past 10,000 years. The pleasant climate and
abundant resources made it one of the most densely populated areas in
the State. Trapping originally brought the Anglo-American into the
Cache Creek Basin, but agriculture has been dominant in its more recent

history (B-17 through B-20).

2.08 Population. - The project area encompasses two counties, Lake and
Yolo. Lake County had a 1976 population of 27,600. Development in the
county has occurred mainly around the Clear Lake rim where two-thirds of
the county's permanent population resides. Yolo County had an estimated
1976 population of 104,700 persons. Woodland (population 25,150),
located partially within the Cache Creek Basin, is the major population

center (B-20 through B-30).

Appendix 4
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of this cropland would be permanently taken out of production for levee
rights-of-way, and 260 acres would be temporarily disrupted for borrow
material. In the areas where sediment is being periodically excavated,
all vegetation would be removed. Refuge operations by the U.S. Fish and
Wildlife Service will call for some or all of the land to be farmed on a
crop-sharing basis, with the farmers growing only certain crops and
leaving a portion of their harvest for wildlife. Mitigation measures
for the habitat destroyed in the Clear Lake area include appropriately
shaping lands and replanting vegetation on disturbed areas after
construction. In addition, new riparian vegetation will be established

along the l.l-mile-long bypass channel.

4.04 Fish and wildlife. - Wildlife populations around the channel

enlargement and bypass channel area would be temporarily displaced
during construction. Wildlife populations would also be temporarily
displaced from the dredged material disposal site. Aquatic productivity
in the existing outlet channel would suffer a short-term loss due to
blasting and dredging. The additional habitat being developed by con-
struction of the bypass channel, including provision of fish habitat
structures, would fully compensate for aquatic habitat losses. The
channels would also be restocked with aquatic species following con-
struction. The settling basin would be changed from a solely
agricultural to an agricultural and wildlife habitat suited particu-
larly to migratory waterfowl. Nonmonetary benefits attributed to the
refuge would include 4.6 million waterfowl use-days and 108,000 shore-
bird and marshhird use-days annually, The settling basin will be

Appendix 4
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managed as a wildlife refuge with some continuing agricultural produc-
tivity, and the habitat within the basin would be manipulated for the
mutual benefit of wildlife and sediment removal. Proper operation of
the refuge would reduce waterfowl and crop depredation losses on lands
surrounding the basin. The U.S. Fish and Wildlife Service, by letter
dated 26 July 1977, indicated that it foresaw no need to recommend any
land acquisition for mitigative purposes for proposed plans in upper or
lower Cache Creek Basin. The project will have no discernable effect

on any identified rare or endangered fish, wildlife, or plant species.

4.05 Archeology and history. - An intensive cultural resources survey

of the proposed bypass channel and a reconnaissance level survey of the
levee construction project were completed for the Corps in April 1977
by Sonoma State University in accordance with Section 106 of the
National Historic Preservation Act and current regulations. No his-
toric sites were discovered within the project area; however, 10 arche-
ological sites were found which could be affected by the project with-
in the Clear Lake to Clear Lake Dam area. Seven of these sites are in
the Anderson Marsh Archeological District as listed in the National
Register of Historic Places (44 FR 7430-6 Feb 1979). The specific
limits of the sites are unknown at this time. If the project is auth-
orized, a comprehensive cultural resources survey will be conducted and
mitigative/protective measures recommended. At that time, the signifi-
cance of any additional sites located within the project boundary will
be considered under the National Register of Historic Places criteria.

The California State Historic Preservation Officer (SHPO) concurred

Appendix 4
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with the recommendations of Sonoma State University to alleviate

adverse impacts to cultural resources.

In accordance with 36 CFR 800 and 33 CFR 305 regulations, protective/
mitigative measures for any affected archeological sites would be
closely coordinated with the SHPO and the Advisory Council on Historic
Preservation. Such measures could be one or a combination of the

following:

® Avoid any damage through redesign of the project features, 1if

feasible.

e Scientifically excavate and analyze all or part of the sites prior

to construction.

e Arrange for a professional archeologist to be available during con-
struction activities in the event that any presently unidentified sites

are discovered.

Appropriate Native American organizations also would be advised of the

project and its anticipated impact on cultural resources.

4.06 Land use. - Land use around the Clear Lake rim is not expected to
change because of the project. Even though the 100-year flood 1level
will be dropped 2 feet, the project will provide a high degree of flood
protection because of continuation of existing zoning regulations.
With this regulation, future development will be required to flood
proof to at least the level of the preproject 100-year flood level. An
analysis of the projects impact on the base flood plain was made in
accordance with Corps of Engineers regulation, '"Implementation of

Executive Order 11988 of Flood Plain Management," (33 CFR 239). The

Appendix 4
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selected plan requires that future development meet existing require-
ments to flood proof or otherwise construct above the elevation of the
preproject 100-year flood plain. As a result, the project would not
cause any change or provide direct or indirect support of development
in the base flood plain and therefore no further analysis under
Executive Order 11988 is required. Similarly, developments within the
Cache Creek Settling Basin are consistent with flood control and
sediment control purposes of the basin and will have no impact on the

base flood plain.

Construction of the bypass and channel enlargement would change

the land use on 71 acres from grassland to a flood control channel.

Another 80 acres will be utilized for spoil disposal. Present land uses
will be eliminated in this area for approximately 5 years to allow for

revegetation and settling of the soil.

Construction of the settling basin would reduce agricultural
production on 3,600 acres of agricultural land. The land use would
change to one of sediment removal and wildlife refuge with some
continuing agricultural production, as described in paragraphs 4.03 and
4,04, Approximately 250 acres would be converted from cropland to
levee. Private hunting clubs in the settling basin would be abolished.
Since the need for annual excavation of sediment from the ship channels
would be reduced by approximately 240 acre-feet, the need for land
disposal areas for this material would be reduced. An opportunity
exists to improve the quality of nearby farmland by application of sedi-

ment deposited in the settling basin.
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4,07. Socioeconomic conditions. - Socloeconomic conditions would remain

essentially unchanged from the existing conditions. The State of
California has indicated that 3 residences 1in the settling basin would
require relocation and 10 residences along Cache Creek and the new
channel would require relocation. These relocations will affect about
33 people. These families would qualify for assistance under the
Uniform Relocations Act. Numerous boat docks and piers would need to be
temporarily removed or relocated during construction, causing an

inconvenience. Residents near the construction areas may be disturbed
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Syllabus

The purpose of this study was to investigate flood, sediment deposition, and related water
resource problems in Cache Creek Basin to determine the need for and feasibility of
improvements to solve these problems.

The principal areas of concern included a flood problem on the rim of Clear Lake in
Upper Cache Creek Basin and a sediment control problem in Lower Cache Creek Basin. The
Clear Lake flood problem is caused by the inability of the 5-mile-long Clear Lake Outlet
Channel to discharge sufficient floodflows to keep pace with inflow to the lake. The sediment
control problem is caused by the fact that the existing sediment control facility, the Cache Creek
Settling Basin, has nearly lived its useful life. Consequently, it is no longer trapping sufficient
quantities of sediment necessary to prevent deposition in the Yolo Bypass (a unit of the
Sacramento River Flood Control Project), downstream navigation channels, and San Francisco
Bay.

The plans selected as a result of this investigation include enlargement of 3.3 miles of the
Clear Lake Outlet Channel and construction of a 1.1-mile-long bypass channel around the
highly developed portion of the existing channel. This portion of the project would have an
estimated first cost of $6,050,000 and an average annual cost of $413,000. With average annual
benefits of $1,205,900, this portion of the project has a benefit-cost ratio of 2.9 to 1. To control
sediment in the Lower Basin, the perimeter levees of the existing Cache Creek Settling Basin
would be enlarged to provide sediment storage capacity. To provide critically important
wintering habitat for Pacific Flyway waterfow! and contribute to the National Migratory Bird
Management Program, the entire 3,600-acre settling basin would be purchased in fee and a
National Wildlife Refuge would be established. This portion of the project would have an
estimated first cost of $11,910,000 and an average annual cost of $966,000. With average annual
benefits of $1,966,000, this portion of the project has a benefit-cost ratio of 2.0 to 1.

It is recommended that, subject to certain conditions of non-Federal cooperation as
outlined in this report, the proposed plans be authorized for construction. Estimated first and
annual costs to the United States are $13,753,000 and $1,062,600, respectively. Estimated non-
Federal first and annual costs are $4,207,000 and $316,900, respectively. These costs are based
upon the President’s recently proposed cost-sharing methods. Cost sharing based upon
traditional cost-sharing policy is also included in this report for comparative purposes.
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FEBRUARY 1979

CACHE CREEK BASIN, CALIFORNIA

FEASIBILITY REPORT AND ENVIRONMENTAL STATEMENT
FOR WATER RESOURCES DEVELOPMENT
LAKE AND YOLO COUNTIES, CALIFORNIA

The Study and Report

Purpose and Authority

The purpose of this study was to investigate flood, sediment, and related water resource
problems and needs of the Cache Creek Basin and describe the various alternatives considered
to help solve the problems.

This report has been prepared in response to a resolution by the Committee on Flood
Control of the House of Representatives dated 29 May 1946 concerning protection against
floods in the Clear Lake area and a resolution by the Committee on Public Works, House of
Representatives, dated 19 June 1963, regarding the Cache Creek Settling Basin.

Scope of the Study

Cache Creek Basin, the study area, lies on the eastern slope of the Coast Range adjacent
to the Eel River, Stony Creek, and Putah Creek Basins. The basin drains 1,150 square miles,
including portions of Colusa, Lake, and Yolo Counties, and is naturally divided into two areas:
the Clear Lake area, including tributaries to the lake, and the Cache Creek area, comprised of
Cache Creek and its tributaries.



Several alternatives to help solve flood, sediment, and related water resource problems of
the Cache Creek Basin were investigated on a preliminary basis. From these alternatives, the
most desirable plans were selected based upon wishes of local interests; environmental, social,
and economic acceptability; and cost feasibility. Detailed studies of these plans were then
made.

Study Participants and Coordination

Study participants included concerned Federal, State, and local agencies. Coordination
was conducted with the Reclamation Board of the State of California, California Department of
Fish and Game, Lake County and Yolo County Flood Control and Water Conservation Districts,
the U.S. Fish and Wildlife Service, Environmental Protection Agency, and many local agencies,
citizen groups, and individuals.

An initial public meeting was held in Woodland on 2 July 1969 to give Federal, State, and
local interests an opportunity to express their ideas regarding problems and possible solutions
in the study area. During the plan formulation stage of the investigation, an Information
Brochure, “Investigation for Flood Control and Related Purposes, Cache Creek Basin,
California,” dated November 1975, was published and two public meetings were held to present
to the public alternative solutions studied for flood control, sediment control, and associated
needs in the Cache Creek Basin. These meetings were held on 2 and 4 December 1975 and were
sponsored by the Lake County and Yolo County Flood Control and Water Conservation
Districts, respectively. Final public meetings were held on 20 and 21 March 1978 to present the
selected plans to the public.

The Report

This report is arranged into a main report and six appendixes, one of which is a Technical
Report. The main report essentially summarizes the technical report but also contains material
on planimplementation, coordination, and recommendations. The Technical Report, Appendix
1, presents more detailed aspects of the study for the technical reviewer. Appendix 2 contains
correspondence received as a result of coordination of the draft feasibility report and
environmental statement (EIS) and also contains responses to comments received on the draft
EIS. Appendix 3 contains a copy of the Gopcevic Decree of 1920 and a copy of the Bemmerly
Decree of 1940. Appendix 4 is the EIS. In accordance with guidance from the Council on
Environmental Quality (CEQ), the EIS has been limited to a concise analysis and evaluation of
the significant impacts of the proposed plan and alternatives to the proposed plan so that the
document will be more readable and more useful to the public and decision makers. Detailed
information is contained in Appendix 1 and is referenced where appropriate in the EIS. A



Section 404 Evaluation Report is included in this report as Appendix 5, and a summary of this
evaluation is contained in the environmental statement (Appendix 4). Appendix 6 contains
reports of others and pertinent correspondence other than that obtained as a direct result of
coordination of the draft feasibility report and EIS.

Prior Studies and Reports

The Corps of Engineers investigated the Clear Lake-Cache Creek Basin in the late 1940’s
to determine methods to solve flood and water resource problems in the basin, and in a
“Review Report on Cache Creek Basin, California,” dated July 1950, proposed reservoirs on
North Fork Cache Creek and Kelsey Creek.

The Bureau of Reclamation studied development of the water resources of the Clear
Lake-Cache Creek Basin as a part of “The Comprehensive Plan for Central Valley Basin,
California,” dated May 1974.

The U.S. Soil Conservation Service is currently in the final feasibility stage of planning two
watershed projects that are in the vicinity of Cache Creek. These projects are:

a. The Cottonwood-Willow Slough Watershed Project, adjacent to the Cache Creek
Basin, south of Capay, and the Lamb Valley Diversion, a feature of this project, would divert
floodflows into Cache Creek near Capay.

b. The Dry Slough - Davis Area Watershed Project is adjacent to the south boundary of
the Cottonwood - Willow Slough watershed. Project features, including a diversion of
Chicahominy Slough floodflows into Putah Creek, would reduce floodflows into Willow Slough.

The -State of California, Department of Water Resources (DWR), studied possible
diversion schemes for transporting and integrating Eel River water into the State Water Project.
In some of the schemes, diverted water would be transported through the Cache Creek Basin.
However, in December 1972 the State established the California Wild and Scenic Rivers System,
and portions of the Eel River are part of this system. Consequently, DWR terminated studies and
in December 1972 published a report presenting the alternative plans involving the Eel River.

DWR in 1968 and 1972 prepared reports indicating that the Cache Creek Settling Basin
storage capacity was nearly depleted; the reports discussed solutions to the sediment deposition
problem.



Lake County Flood Control and Water Conservation District had two reports prepared in
January and November 1973 concerning the Kelsey Creek Water Supply Project, which would
consist of constructing Pomo Reservoir (Kelseyville Reservoir) on Kelsey Creek for irrigation,
domestic water supply, and recreation. These reports were prepared to comply with the
requirements for a Small Reclamation Project (Public Law 984) Federal Loan. One of the
preferred alternatives indicated in the reports was diversion of flows through Clear Lake for use
in the State Water Project.

The Development and Resources Corporation prepared a report entitled, “‘Lake County
Resource Management Plan” for the Lake County Flood Control and Water Conservation
District. This report addressed the water supply needs of Lake County.

The Yolo County Flood Control and Water Conservation District has had reports
prepared to meet requirements for a Small Reclamation Project (Public Law 984) Federal loan for
construction of Indian Valley Reservoir. The reservoir was subsequently completed in 1975 and
is operated for flood control in accordance with the October 1977 Report on Reservoir
Regulation for Flood Control by the Sacramento District, Corps of Engineers.



Resources and Economy
of the Study Area

Environmental Setting and Natural Resources

The study area is the Cache Creek Basin shown below and on the General Map, plate 1.
The basin naturally divides into two areas, Clear Lake and tributaries in Lake County and Cache
Creek and tributaries in Yolo County.
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Clear Lake, located about 110 miles north of San Francisco and 110 miles northwest of
Sacramento, is a 63-square-mile natural lake with a 100-mile-long shoreline, a maximum depth
of 60 feet, and average winter and summer temperatures of 40 and 76 degrees Fahrenheit,
respectively. Its principal tributaries are Scotts, Middle, and Clover Creeks entering from the
north and Kelsey and Adobe Creeks entering from the south. Clear Lake discharges by way of
the 5-mile-long Clear Lake Outlet Channel, including the Grigsby Riffle, a natural geologic
obstruction, and through the Clear Lake Dam into Cache Creek.



North Fork Cache Creek and Bear Creek, the two main tributaries of Cache Creek, enter
the main stream 9 and 24 miles, respectively, downstream of the Clear Lake Dam. Below the
Clear Lake Dam, Cache Creek descends through the rugged, 30-mile-long Cache Creek
Canyon, emerges into the scenic Capay Valley, and meanders through the productive
agricultural lands of Yolo County into the Yolo Bypass. Before discharging into the Yolo Bypass,
a portion of Cache Creek’s heavy sediment load deposits in the Cache Creek Settling Basin at
the mouth of the creek.

The climate of the area is characterized by warm, dry summers with temperatures
frequently exceeding 100 degrees and mild winters with temperatures seldom falling below
freezing. Frost-free periods in agricultural areas average about 250 days along Cache Creek and
220 days around Clear Lake. About 95 percent of the annual precipitation occurs from October
to April, varying from 17 to above 60 inches from the lower to the upper reaches of the basin
and averaging about 32 inches.

Clear Lake itself is far from “clear” because of algal growth. Although the natural eco-
system of the lake causes the algal blooms, the proportion of pollutants in the lake has been
aggravated by increased population and agricultural development. Despite the algal condition
of the lake, it is one of the best warmwater fisheries in California and is extensively used for
recreation.

Much of the land adjacent to Clear Lake is agricultural. Most of the irrigable land is
intensively cultivated in orchards and row and field crops, and nonirrigable land produces
barley and range grasses. Although the upland portions of the upper basin are steep and
generally unsuitable for agriculture because of poor soils and lack of water, there is sufficient
natural growth to support many species of game and nongame animals. Rare and endangered
species such as the bald eagle, peregrine falcon, and yellow-billed cuckoo have been observed
in the upper basin.

Vegetation in Cache Creek Canyon and higher elevations varies with slope exposure and
elevation. Dense chaparral covers much of the drainage area, and blue oak and Digger pine
grow on many of the lower slopes. Sheltered north and east slopes at the higher elevations often
have stands of Douglas-fir or yellow pine. Canyons and river bottoms have a large variety of tree
and shrub species. The “flats” along Cache Creek in the canyon are productive deer habitat
areas.

The same species of wildlife found near Clear Lake are also present in the canyon area,
but in addition, a herd of about 170 Tule elk ranges throughout Cache Creek Canyon. The
marshy areas along Bear Creek, and to a lesser extent along Cache Creek, provide the main
source of summer forage for the elk.



Lower End of Clear Lake
with Anderson Marsh in Foreground
May 1975

Rugged Mountainous Area
Between Clear Lake and Capay Valley
May 1975



Rich Agricultural Lands of Capay Valley,
with State Highway 16 in Foreground, Cache Creek on Right
May 1975

Corps of Engineers Project Levees
Immediately Upstream of Cache Creek Settliing Basin
May 1975




Some small game and fur bearing animals inhabit the lower part of the basin below
Rumsey, but their natural habitat is limited. Since the channel is dry most of the year, the fishery
is insignificant.

Archeological investigations have established Clear Lake as the site of human life for at
least the past 8,000 years. Before the coming of the white man, Lake County was inhabited by
about 5,000 Indians, making it one of the more populated areas in the State. Generally, Indians
in the Cache Creek Basin are classified as Pomo, Lake Miwok, and Patwin. Recent surveys within
the Clear Lake-Cache Creek Basin have located 28 archeological sites, some of which appear to
have considerable antiquity. A Patwin site 6 miles northwest of Clear Lake is on the National
Register of Historic Places. Sites along Clear Lake Outlet Channel have not been excavated, but
the Department of Anthropology of the University of California, Davis, has conducted limited
test excavations in the foothills of Capay Valley. One large village on the right bank of Cache
Creek has provided the oldest evidence of human occupation in Capay Valley, and a small
portion of the site has been excavated.

White settlers entering the Clear Lake region between 1850 and 1855 displaced and
disrupted much of Lake County’s Indian population. In a short time, large portions of the valley
became privately owned; agriculture, mining, and lumbering flourished; and resort businesses
began around the many mineral springs. Lake County was officially organized in 1861, with
Lakeport as the county seat.

Cache Creek in Yolo County is rich in historical lore and played a crucial role in the
settlement and development of the region. The name Cache Creek came from the fur trappers
“caching” their furs along the stream. Fur trapping was one of the earliest activities of white
men, and in 1829 the first fur brigade in the Sacramento Valley camped at French Camp 1 mile
east of Yolo on the north side of Cache Creek. The earliest permanent settlements were also
established along Cache Creek. Yolo was one of California’s original 27 counties in 1850, and the
town of Yolo, originally called Cacheville, became the first county seat in 1857. From its
beginning to the present, Yolo County’s rich agricultural resources have dominated the
county’s history and expansion.

Human Resources and Economic Development

Qut of 58 counties, Lake County ranks 41st and Yolo County 28th in California county
populations. While there are no large urban developmentsin Lake County, those areas that are
urbanized are located around the Clear Lake rim, where most of the population of the upper
basin live. Lake County ranks first in California in percentage of population over age 65, and the
current 5.7 percent growth rate is mostly from retirees 65 years or older. Birth rates in Lake
County are lower than the average State rate because many young adults have migrated to
metropolitan areas in search of employment and educational opportunities. From Memorial
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Day to Labor Day, the seasonal vacation population of about 80,000 exceeds the number of
permanent residents (27,600). Over 55 percent of the housing units in Lake County are summer
homes or cabins. Since there are no zoning restrictions in type of housing, lower quality homes
are interspersed with expensive, higher quality homes, mobile homes, and semipermanent and

vacation trailers.

Lake County depends on agriculture and trade and services jobs relating to summer
recreation. Although commercial trade and services represent the largest source of
employment, growth has been slow. Employment in agriculture and food processing has
declined since 1950.

Yolo County had an estimated 1976 population of 104,700. Much of the recent population
growth has been the result of inmigration into the incorporated areas of Woodland and Davis.
Woodland, with an estimated population of 25,150 in 1974, is the only major population center
partly in the Cache Creek Basin.

In the past 5 years, industry has expanded and diversified in Yolo County. However, since
agriculture remains the most important influence on the labor market, seasonal unemployment
is serious in rural areas during the winter. Unskilled workers generally are surplus throughout
the year. Per capita personal income projections for California and Lake and Yolo Counties are
shown on the following page.

City of Woodland with Interstate 5 in Foreground
January 1974
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The population of Lake County is expected to increase from 27,600 in 1976 to 58,800 by
2035, representing a compound growth rate of about 1.71 percent per year, which is less than
the historical rate of about 2.5 percent per year for the last 40 years. The population of Yolc
County is expected to increase from 104,700 in 1976 to 273,900 by 2035, representing a
compound growth rate of about 1.70 percent per year, which is much less than the historical
rate of about 3.4 percent per year for the last 40 years. Rates of population growth in the
urbanized and urbanizing areas of both counties are expected to differ from overall rates in the
counties. Population growth along the perimeter of Clear Lake will be limited by space and
basic service facilities, yet it is estimated that the perimeter will support more than twice the
present population. The population of Woodland is expected to increase and follow the
countywide trend of expansion away from the flood plain. Population projections for California
and Lake and Yolo Counties are shown on the following page.

New Development near lower end of Clear Lake
MAY 1975
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Problems and Needs

Status of Existing Plans and Improvements

Problems and specific needs of Clear Lake and Cache Creek are summarized below,
including the status of existing plans of various Federal and non-Federal agencies and
improvements, as shown on plate 1, desired by local interests.

LAKEPORT LAKE

The Lakeport Lake project on Scotts Creek, in the upper portion of the basin, was
authorized for construction by the Corps of Engineers by the Flood Control Act of 1965. The
lake would have storage capacity of 55,000 acre-feet. The facility would be operated to provide
flood control to downstream areas along Scotts Creek and incidental flood control to Clear
Lake; a municipal and industrial water supply; an irrigation water supply; water-oriented
recreation; and fish and wildlife enhancement. The project has recently been classified as
deferred pending receipt of assurances.

MIDDLE CREEK

The Corps of Engineers constructed levees for flood control in the Middle Creek Basin.
This project, the Middle Creek Improvement Project, authorized by the Flood Control Act of
1954, included levees and incidental channel improvements on Middle Creek, a channel for
diversion of Clover Creek overflows to Middle Creek above the town of Upper Lake, levees on
lower Scotts Creek, and pumps for discharge of drainage. The majority of these facilities were
completed in November 1959.

LOWER CACHE CREEK

As part of the Sacramento River Flood Control Project, the Corps of Engineers in 1937
completed construction of the Cache Creek Settling Basin. The settling basin, located in Yolo
County about 2 miles east of Woodland, is bounded by levees on all sides and covers
approximately 3,600 acres. The basin’s fundamental purpose is to preserve the floodway capacity
of the Yolo Bypass by trapping sediment loads carried by Cache Creek during the flood season
and preventing the sediment from depositing downstream in flood control and navigation
channels. Since 1937 the sediment storage capacity has diminished, and sediment deposits have
been partly c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>