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SOUtCT: "Cache Creek Baaia Investigation, California; Peeelbllity 
leport sen 

i;ivisioa 8nglaeer, Santa Pacific 

1. Inclosed ara 36 copies of the subject report doted September 1974 and 
dlxes 1 through 6 (boned imrreac volume). Including the revised draft 
statement which hao boon included a» Appendix 4. 

2. The report sad environmental otataaant have boao revleed Co reflect; (a) SFO 
review coawsnts furniehed la SPDPO-F 1st indorsement doted 30 Kevenber 1977 to 
SPUD-V Wale lattar dated 30 August 1977, subject: Cache Croak Basin, CaUforala; 
Feasibility Raport and Environmental Statement for Vatar Seseurces Development end 
(b> field review Manual • froa Federnl, State, end local asoaalao end Individual*. 

• 
SYVFO-K multiple lattar datad 26 Jena 1978. subject: Implemmatatlom of 

ive Ordar 11990 aad Belated Oaldollaaa oa Vetlends, traaoalttod a 
format to bo used la feasibility reports for presenting ea evaluation af the affects 
of the dtochergo af dredged or fill aatarlal lato waters of the Halted State*. 
However, such aa evaluation had already beea prepared aad printed for the Cache 
Creek basin investigation la e different fornet, as outlined la Appendix B to 
SC  1165-2-123, transmitted by MSB-CW-A letter dated 30 December 1976, subjectI 
Application af Federal Regulation* Tnplseamfleg Section 404 to Civil Marks Projects. 
Sines the fornet outlined la SFBFD-B 26 Jaae 197S letter ie oaly recommended,* 
and since the proposed pleas af lapf vsaomt do not include dlepoaal of say dredged 
or fill aatarlal la waters of the United Stetee or edjeeent wetlands, the Section 
404 evaluation won left la Its originally prepared format. 

4. Information regarding possible coot apportionment between Federal sad non-Federal 
Interests based on future adoption aad lay lamentation of the Freeideat's recent 
water policy aeeaage was Incorporated Into the report es follows: 

e. A mew section entitled "Proposed Revised Cost-Sharing Responsibilities 
(Section a) was added to Appendix 1 aad Includee (1) ell information en the prepoeed 
criteria end (2) e letter from the Stata of California Reclamation Board providing 
intent to furnish necessary requirements of local cooperation under the new criteria. 

b. Information from the new Section B was else Incorporated lato the aela report, 
including a tabulation which summarises aad illustrates the comparative cost-sharing 
that would he applicable for both current sdaialstratlon policy and for the President'i 

revised policy. 
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SUBJECT: Cache Creek finals Investigation, California. Feasibility 
Seport and EnTlronosntsl Ststsmsnt 

e. The report "Syllsbus lUtn that ths report Includee laferastlea an both 
the tradltlaaal and propossd revised seat-sharing eathods. 

5. Also inclosed arc the following: 

a. Thirty-six copies af tbia trsnsalttal 1attar (lnclosurs 2). 

b. Three copies aaeb of transcripts af public Meetings h*ld * July 1969, 
2 and 4 December 1975, and 20 aa4 21 Hareb 19?« (ineleearea 3, 4, ad 5). Keen 
transcript eoataisa tha •annualansst af public neetlag, 11at af iataraatad part lea 
who were furnished tha announesesat, and list af person* attending. 

a. Draft copy af tha nailing llat far tha Olvisloa engineer's 'Satlea af 
Caonlstlsn af Sapert" (lacloaura a). 

d. Seven copies af a briefing sap (plats 1) (inclosurs 7). 

a. Sixteen reduced also prints af platan 1, 2, end 3 (lneloaora 8). 

f. Thraa fall aize prints of plate 1 (laclaeure 9). 

Fonr copiaa af draft SUB rapart (lnclosurs 10). 

h. Foer eaplaa af draft af 0C£ report (Inslooara 11). 

0. Following I seasons af the paella netles by tha Division Kugiueer, a display asp 
aoo appropriate slides, prepared poraaant ta ZS 1103-2-422, will bo forwarded directly 

7. It should be noted that, based an October 1977 price*, tha total Federal flrat 
coat for both current and proposed rsvissd coat-sharing criteria la loos than #13 
million. Coaaldarstioa should bo glwan to authorisation under tha aatborlty of 

Ml of the 1943 Elver and Bather sad Flood Control Act, aa snondsd. 
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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 Porno, 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    I 971 
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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&l water supply by providing an additional 8,400 acre-feet annually to the Lakeport area. 

Porno Reservoir on Kelsey Creek, being studied by Lake County, also would supplement M&l 

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&l 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, Porno 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. 
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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 65/a 

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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STILTS 

FLOOOWALL 

ELEVATED FOUNDATION 

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 Porno site. Based on topography, the Porno 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 Porno 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 Porno Dam and lake would not be 

economically feasible. Multiple-purpose use of Porno 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.l.) 

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: 

• 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. 

• 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. 

• 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. 

• 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." 

• 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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• National 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: 

• 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. 

• 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 

2.9 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. 

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

• 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. 

• 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. 

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 life in Cache Creek below Capay. Some fish may 

occur in 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 is narticularly true of the Anderson Marsh area. Mammals 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 

species of reptiles and amphibians are also present. Lists are 

available in the Sacramento District of bird species 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 lists; 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 acknowledges 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 yellow-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 Endangered 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    : 
 > 

Residential 
Commercial 
Public Facility 
Agricultural 

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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440 186 
312 125 
74 115 
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310 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 A1,400 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 : ($1,000)  

Residential 5 
Commercial 5 
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     in     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 49 5 485 470 450 400 
Alfalfa 155 155 150 140 110 
Pasture 785 765 680 600 550 
N a ti ve 1,895 1,825 1,790 1,750 1,700 

Total        4,135       3,820       3,480     3,140     2,810 

37. Reach 1 extends through the Capay Valley from the town of Rumsey to 

just above Capay Diversion Dam. The creek in thi9 reach flows through a 

gently rolling terrain comprised of land u9ed 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 we9t of the town of Yolo in the Sacramento 

Valley. Farmsteads within the flood plain occupy approximately 10 

acre9, and an additional 10 acre9 is devoted to urban uses. The 

remainder of the land is used 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 is 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 industrial 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-ll 

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 

Commercial 1651 1658 1688 1720 1772 1786 1798 1798 

Private Piers 1324 1463 1580 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 

Crop 
:   Yield 

Acres i   (Ton/acre) Acres 
Yield 

(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 

4135 

—— 
1000 

3900 

- 

Total 

Source:  1977 estimates based on field surveys and Lake County 
Agricultural 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 Element of the Yolo County 

General Plan indicates a majority of this acreage is 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 Madison, Esparto, and Guinda in areas outside of the 

flood hazard area. 

48. Future residential, commercial, and industrial development 

projected for Reach 3 is 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-16. 

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 fish 

production or to the economy of the Clear Lake fishery. 

89. The Clear Lake area is inhabitated 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 its 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 

6f California to be a Class II-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 is 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 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. 
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General Recreation Needs 

92. The Clear Lake area has been 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. Host 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. Host 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 interests have indicated that channel enlargement alone is 

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 14. 

CLEAR LAKE OUTLET CHANNEL ENLARGEMENT AND BYPASS (PLAN 9) 

63. This alternative, shown on plate D-A, is 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, in order to lessen the impact of outlet channel 

modification on streamside development, a 1.1-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 1.1-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 IV through the portion of the reach with an earth base. It would 

have a weir at its upstream end and a control structure in the outlet 

channel 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 than 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 in 

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 is 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, is 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 investigated. 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  in  importance  on  the 

National priority list for wetland preservation and enhancement.  In 

addition,  the  Central  Valley  habitat  was  ranked  number  one  in 

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."  In 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 in 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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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 is 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 is divided into three submodels which are described 

below: 

a.  Geometric Submodel. 

This portion of the computer model is used to calculate 

hydraulic properties (at each cross section for each water discharge 

analyzed) for use in the sediment model. These hydraulic properties 

(depth, velocity, 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 initial 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 1-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 is 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 is, there is 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 is 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 identified were routed "back-to-back," representing in 

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" indicate little 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 

19 70, 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 is 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,   is  a mathematical  analysis   technique   developed  by Dr.   John 

F.    Kennedy,    Director,    Institute   of   Hydraulic   Research,    University   of 

Iowa.       Dr.    Kennedy    proposed    in    a    January    19 78   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 1.1-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 environmental statement for 

this report is attached as Appendix 4. As required by the National 

Environmental Policy Act of 1969, the statement includes details of 

environmental, cultural, social, and economic effects of the selected 

plans. A sunmary of these effects is 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 assuned 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 identical to those applied in 

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 in land 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    in    the    Sacramento-Yolo   County    area. 
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12. Public facilities damages include 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. 

1A. Agricultural damages include inundation 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 probable 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 in 
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relative importance.  Depth of inundation 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 in 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 

relationships were derived from historic flood surveys and interviews 

with local officials. 

Table F-5 

DEPTH DAMAGE 

Damage Category 

Depth of Flooding From First  Floor in Feet 
: -1.0 :  0.1  ;  1.0  :  2.0  ;  3.0 

_j Percent Damages  

Clear Lake Rim Reach 

Residential structures 
Residential contents 
Mobile home structures 
Mobile home contents 
Commercial structures 
Commercial contents 
Piers 
Marina gas facility structures 
Marina gas facility contents 

0.0 12.0 28.0 39.0 45.0 
0.0 12.0 46.0 65.0 78.0 
0.0 15.0 66.0 89.0 92.0 
0.0 7.0 39.0 73.0 89.0 
0.0 12.0 28.0 39.0 45.0 
0.0 12.0 46.0 65.0 78.0 
0.0 2.0 16.0 25.0 52.0 
0.0 0.0 6.0 15.0 31.0 
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 vith 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 leveling, 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 improvements 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 $14 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. .    .. „ 
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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 yields. 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 Neg 

nil' 
13 Neg              13 

Pasture nil/ 105 129 llll/       152 

1/lncludes 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. 
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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 Highlands, 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 \J 
Mobile home structures 
Mobile home contents 
Commercial 
Public facilities 
Private piers 
Agriculture 
Emergency costs 

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

1/Excluding mobile homes. 

1,399 2,175 3 ,265 4,555 
255 517 1 ,000 1,462 
126 262 539 883 

2,861 3,863 5 ,185 6,654 
185 246 424 708 
222 340 499 723 
398 563 743 921 
29 43 71 91 
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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 1-foot average wave runup and wind setup. As 

discussed in Section C, a sensitivity analysis was made for various 

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* -b*eed   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. 

NATIONAL ECONOMIC DEVELOPMENT - EMPLOYMENT BENEFITS 

38. The Area Redevelopment Act, Public Law 87-27, 87th Congress, 1st 

Session, and its successor, 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 in 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 likely 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 in the 

Cache Creek Settling Basin, damages that may have occurred due to 

deposition in 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 upstream 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 in 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 Weir, at a first cost of $2,894,000 and an average annual cost 

of $210,800. The Knights 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 levees previously described. If these 

average annual flood damages incurred were less than $1,114,300, this 

new figure should be used as a basis for benefits in keeping with the 

theory of "least costly alternative" analysis.  Derivation of this 

Appendix 1 
F-38 

Rev. 15 March 80 



figure is 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 is 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 location and land 

uses of each area.  Plate F-4 shows the location of the flood plains. 
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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 henefits which could be experienced 

if the project failed. The right bank of the Yolo Bypass contains 

essentially 100 percent agriculture, while the left bank of the 

Sacramento River 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 is 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 left bank of the 

Sacramento River are extremely high due to the high level of urban 

development in 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 

53, 

536 

,330 

- 

Total $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 not 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 Came. 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 ccmputed 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 in the Fish and Wildlife Service's "Concept Plan for 

Waterfowl   Wintering   Habitat   Preservation  -  Central  Valley   California." 
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In terms 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 increased 

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%) 

Reduced Crop Depredation 

Hunting 

Visitation 

$282,000 

75,000 

67,000 

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 benefit-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 is 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-ll,  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 

Location  of 
Modi fication 

EIS   page   18 

EIS   page   29 

Agency/ 
Organization 

City of Woodland 

Fish  and Wildlife 
Service 

Discuss   long-term  impact 
of   fish  and wildlife 
resources 

EIS   page   29 Fish  and Wildlife 
Service 

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

Appendix  1, 
Page  D-14 

State  of  California 
and  Yolo  County 
Resource Conservation 
District 

Discuss  how  sediment  will Appendix  1, 
be   disposed  of  and Page  E-18 
availability of a   local 
ma rke t 

City  of Woodland 

Discuss   increased   annual Appendix   1, 
operating  costs   for  City Page E-23 
of Woodland   storm drains 

City  of  Woodland 

Show compliance with 
Section   106   of  National 
Historic  Preservation Act 

EIS,   page   16 Advisory  Council 
on Historic 
Preservation 
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This final environmental statement is 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 environmental state- 

ment, as well as responses to those com- 

ments, are included in Appendix 2. Many 

revisions and clarifications suggested in 

the letters of comment have been incorpor- 

ated into this final environmental state- 

ment and  the feasibility report. 
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SUMMARY 

Cache Creek Basin, California, Investigation 
Final Environmental 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 existing Cobble Weir, rebuilding exist- 

ing training levees, establishing a wildlife refuge, and annually exca- 

vating 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 
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basin. The integrity 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 
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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 

(A) Lake County Flood Control and Water 

Conservation District 

Appendix 4 
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(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 
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420,000 at 7.56 feet on the Rumsey gage. Average annual runoff of Cache 

Creek near Lower Lake is 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 is also extensively used for irrigation 

in the Lower Cache Creek area. Safe yields of ground water are 

estimated to be 200,000 acre-feet per year; however, present use is 

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 is 

scattered through riparian plant communities. Away from the riparian 

zone, stands of valley and live oak and open grasslands occur. 

Approximately 90 percent of the Cache Creek Settling Basin is under 

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 life. 

The State of California has indicated that Anderson Marsh, adjacent to 

the Clear Lake Outlet Channel, is important in maintaining the 

biological  productivity  of  Clear  Lake.   Wildlife  inhabiting  the 
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proposed settling basin is similar to that on adjacent agricultural 

land. The settling basin is within the Pacific Flyway, and the 

Yolo-Bypass area is utilized 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 Lake 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). 
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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 1.1-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 marshblrd  use-days annually.   The  settling basin will be 
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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 arcfae- 

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 
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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, if 

feasible. 

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

to construction. 

• 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 level 

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 
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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. Socloeconomic conditions. - Socioeconomic conditions would remain 

essentially unchanged from the existing conditions. The State of 

California has indicated that 3 residences in 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 waterfowl 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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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 Came, 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 plan implementation, 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 Porno 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. 

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 Settling 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 Porno, 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 



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 I 97^ 
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The population of Lake County is expected lo 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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PROJECTED POPULATION GROWTH 
BETWEEN 1985 AND 2035 

YOLO 
COUNTY 

LAKE COUNTY 

CALIFORNIA 

Year Yolo County Loke CountV California 

1985 133,000 31,600 24,363,000 

1995 161,100 36,500 27,726,000 

2005 187,600 40,700 30,948,000 

2015 213,900 46,100 34,705,000 

2025 241,500 52,000 38,670,000 

2035 273,900 58,800 43,226,000 
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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 controlled by readjusting the training levees to make best use of basin storage. 
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Also as part of the Sacramento River Flood Control Project, the Corps in 1943 modified 

the locally constructed Cache Creek levees to a design flow of 20,000 cubic feet per second (cfs); 

in 1950 training levees were modified to a design flow of 24,000 cfs; and in 1961 upstream levees 

were again modified to increase the design flow to 30,000 cfs. 

SOIL CONSERVATION SERVICE 

The Soil Conservation Service constructed two small dams, one on Adobe Creek and the 

other on its tributary, Highland Creek, to provide flood protection to the 4,000-acre flood plain 

along lower Adobe Creek. 

LAKE COUNTY 

Lake County, which is participating in the National Flood Insurance Program, has enacted 

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). The Corps of Engineers prepared 

flood insurance studies dated December 1971 and May 1972 for the Federal Insurance 

Administration (FIA) for the incorporated areas of Lake County and Lakeport, respectively. 

These studies have been updated and combined into an expanded study dated April 1976 which 

has been submitted to the FIA for approval. 

YOLO COUNTY 

The Indian Valley Reservoir on North Fork Cache Creek was constructed by the Yolo 

County Flood Control and Water Conservation District. The reservoir has a storage capacity of 

300,000 acre-feet, of which 40,000 is for flood control storage, and provides irrigation water to 

agricultural lands in Yolo County. The District also owns and operates an irrigation system, 

including canals and other facilities, which provides water from Clear Lake to agricultural land 

in Yolo County. 

Flood Problems 

Floods in the Cache Creek Basin are principally caused by runoff of high-intensity 

rainstorms during winter and spring. Storms contributing to flooding have a pattern of peaks 

producing large quantities of water within short periods of time, and all record floods in the 

Cache Creek Basin have been rain floods characterized by these relatively high peaks. Since 

stream reaches are short and channel gradients steep, peak floodflows usually pass completely 

through the basin within 24-hour periods. 

The effects of floods are different for the upper (Clear Lake) and lower (Cache Creek) 

portions of the basin. Around the Clear Lake shoreline flooding is caused primarily by 

inadequate discharge capability of the lake's 5-mile-long outlet channel, located between Clear 

Lake and the Clear Lake Dam, which discharges a maximum of about 8,000 cfs during an 
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extremely rare flood event (lake stage of about 14.5 feet). Since historical flood inflows into the 

lake have at times exceeded 40,000 cfs, floodwater must be stored temporarily in the lake 

thereby causing flooding along the shoreline. The Clear Lake Dam, built in 1915, has not 

affected the channel discharge capacity, but the Grigsby Riffle, a natural geological obsti uction 

in the Clear Lake Outlet Channel, restricts flow from the lake to the dam. Clear Lake Dam, 

which is currently operated by Yolo County for flood control and water supply, is capable of 

discharging much larger flows than have historically been released. In 1977, the State of 

California investigated the safety of the dam and determined that the dam was structurally 

adequate for full operation and the spillway could pass the 1- in 1,000-year event (24,900 cfs) 

with adequate freeboard (2.5 feet). 

Enlargement of the Clear Lake Outlet Channel is prohibited by the Gopcevic (1920) and 

Bemmerly (1940) Decrees. The Gopcevic Decree stipulated a minimum (zero feet at the Rumsey 

gage at Lakeport which is 1318.65 feet, m.s.l. datum) and maximum (7.56 feet) lake level within 

which Yolo County must operate for irrigation and also prohibited any alteration of the outlet 

channel except when necessary to carry out provisions of the decree. The decree stemmed from 

a suit by various private individuals and companies against the then-named Yolo Water and 

Power Company, which was pumping water out of Clear Lake into the outlet channel to satisfy 

downstream water users; this pumping, along with the drought years of 1919-1920, caused docks 

and other recreation-oriented facilities to be left out of the water and agricultural operations to 

be damaged. 

The Gopcevic Decree was a compromise between individuals wanting a high lake level to 

insure recreation would not be impeded and those preferring a low lake level which they 

believed helped to prevent periodic flood damages around the lake. However, the decree has 

had minimal effect in controlling flooding on the Clear Lake perimeter. Although a lake stage 

between 7.56 and 9.0 is allowed for temporarily storing floodwater for no more than 10 

consecutive days, these levels and days were exceeded most recently in 1958 and 1970. During 

the flood of 1958, the elevation of Clear Lake reached a maximum of 10.88 feet; exceeded 9.0 

feet for 44 days (while the maximum possible release was being made from the lake); and 

exceeded 7.56 feet for 82 consecutive days. At that time, 4,000 acres of residential, commercial, 

and agricultural lands adjacent to Clear Lake were flooded an average of about 2 feet, and water 

remained in many homes and businesses for as long as 2 months. Damages were estimated at 

$878,000. In the flood of 19/0, the lake reached a stage of 10.47 feet; exceeded 9.0 feet for 16 

days; and exceeded 7.56 feet for 44 consecutive days. About 1,600 acres around the lake's rim 

were flooded, causing about $485,000 in damages. Records of water surface elevations in Clear 

Lake since 1874 show that elevation 7.56 has been exceeded 44 times and elevation 9.0 has been 

exceeded 24 times. 

After severe flooding in 1937-38 around Clear Lake, Lake County appealed to the State of 

California for relief. Subsequently, the Clear Lake Outlet Channel was excavated to increase the 

capacity of the channel, but in April 1938 downstream property owners in Yolo County brought 

suit against Lake County, the State of California, and the Clear Lake Water Company 

complaining that increased flows out of Clear Lake, made possible by the enlarged outlet 

channel, added to the already present flood problems downstream. In 1940 the Bemmerly 

Decree permanently restricted any further excavation in the outlet channel. 
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Approximate   location 
pre'project SPF floodplain 

Community   of   Lakeport 
with   State   Highway   29    in   Background 

May    1975 

Inundation of Anderson Marsh and 

Clear Lake Outlet Channel at Lake Stage 10.31 Feet (No Wind) 
January I 970 
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CLEAR LAKE 

Agricultural Development Adjacent to 
Northwestern End of Clear Lake 

May 1975 
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Inundation of Agricultural Land 

at Lake Stage 10.34 Feet (No Wind) 
January 1970 
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Flooding of Highways and Residential Development 
Clear Lake Rim 
February 1958 

Flooding of Highways and Agricultural Land 
Clear Lake Rim 
February 1958 
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Flooding of Residential Development 

Clear Lake R i m 
January I 970 

Flooding of Residential Development 

Clear Lake Rim 
January I 970 
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Flooding of Highways and Residential Development 
Clear Lake Rim 
February 1958 

Flooding of Highways and Agricultural Land 
Clear Lake R i m 
February 1958 
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Flooding of Residential Development 

Clear Lake Rim 
January I 970 

Flooding of Residential Development 

Clear Lake Rim 
January I 970 
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Flooding Along Highway 29, 
3 Miles North of Lakeport 

30 January 1970 

Flooding Along Highway 29 Near Lakeport 
30 January 1970 
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Clear Lake Dam 

August 1973 

Typical Development Along Clear Lake Outlet Channel 

(Non-Typical Low Flows Are Due to Upstream Repair Work 
Which Required Diversion of Water) 

October 1973 

(Photo   Courtesy    of   Woodland   Daily   Democrat) 



Clear Lake acts as a regulating reservoir to modify the large quantities of water flowing to 

the lower Cache Creek area; nevertheless, the area below Clear Lake along Cache Creek is 

subject to flooding. 

The design capacity of the Cache Creek levees downstream of Yolo was increased from 

24,000 to 30,000 cfs in 1961. A levee break in 1956 caused 700 acres to be flooded. Although 

successfully holding a peak flow of 41,400 cfs in February 1958, the levees were under constant 

surveillance, and critical areas were sandbagged to prevent major flooding. At that time Cache 

Creek overflowed its banks upstream and flooded farmlands and roads. For the 1958 flood, 

flood damages along Cache Creek above the leveed reach and below Clear Lake were estimated 

at about $520,000. In 1970 limited flooding in the lower basin adjacent to Cache Creek caused 

approximately $50,000 in agricultural damages. Average annual damages expected to occur in 

Cache Creek Basin are tabulated below. 

AVERAGE ANNUAL DAMAGES - 1977 CONDITIONS 

Average Annual 
Location* Damage 

Clear Lake Rim $1,339,000 
Cache Creek 

Reach 1 (Rumsey to Capay Weir) 34,200 
Reach 2 (Capay Weir to Airport Road) 30,500 
Reach 3 (Airport Road to Settling Basin) 65,000 

*See plate 1. (Airport Road is also called County Road 94B. Highway structure crossing Cache Creek 
is called Stevens Bridge.) 

Erosion and Sediment Problems 

BANK EROSION 

Banks have eroded along Cache Creek between the towns of Rumsey and Yolo, and 

erosion damages are primarily evident along the right bank where agriculture has developed. In 

the reach between Capay and Yolo, banks have been lost because of erosion and mining sand 

and gravel from the channel and bordering lands. In particular, gravel mining downstream of 

Stevens Bridge has significantly widened the channel. 

SEDIMENT 

Hillside and sheet erosion in the Capay Valley above Capay is the major source o; 

sediment transported by Cache Creek. The sediment yield in the Capay Valley between Rumsey 

and Capay is approximately 3.5 times higher than in the upstream portions of Cache Creek 
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Basin. Sediment transported to the Cache Creek Settling Basin amounts to an average of 675 

acre-feet annually (about 1.2 million cubic yards). In 1937 the Cache Creek Settling Basin was 

constructed as a unit of the Sacramento River Flood Control Project to maintain the floodflow 

capacity of the Yolo Bypass by controlling sediment deposition. However, sedimentation in the 

Yolo Bypass from Cache Creek has again become a problem because the storage capacity of the 

settling basin is now depleted. Deposition in the settling basin is shown in the following 

tabulation and in the foldout sketch following page 26. 

DEPOSITION IN SETTLING BASIN 

Period 

1937 to 1958 

1958 to 1968 

1968 to 1971 

Total 

Acre-Feet 

9,700 

1,900 

1,035 

12,635 

Typical Highly-Erosive Bank 
of Cache Creek in Upper Capay Valley 

December I 97 I 
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Meandering Cache Creek Channel Through Lower Capay Valley, 
County Road 91B and Stevens Bridge in Foreground 

May 1975 

Cache Creek Settling Basin in Background, 
Yolo Bypass in Foreground 

May 1975 
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Gravel Mining Operation Within 
Lower Cache Creek Channel 

May 1975 

Moore Diversion Dam Conveying 
Water Westerly for Irrigation in 

Yolo County 
May 1975 
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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&l water supply by providing an additional 8,400 acre-feet annually to the Lakeport area. 

Porno Reservoir on Kelsey Creek, being studied by Lake County, also would supplement M&l 

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&l 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, Porno 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. 

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 watei tor 

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. 

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 
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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. 

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. 

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. 

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. 

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. 

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. 
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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. 

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 65/a 

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. 
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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. 

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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f. General public acceptance of possible plans should be determined by coordination 

with interested Federal and non-Federal agencies, various groups, and individuals by means of 

public meetings, field inspections, informal meetings, letters, and other public involvement 

procedures. 

g. The plans should be workable within the constraints of present and potential 

governmental structure function, relationships, and associations in the study area. 

Possible Solutions 

For evaluation purposes the alternative plans developed for the Cache Creek Basin are 

divided into two main categories: (1) flood control in the upper basin (Clear Lake) and (2) 

sediment control in the lower basin (Cache Creek). 

UPPER BASIN (Clear Lake) 

As previously stated, in the upper basin, flooding on the rim of Clear Lake generally 

occurs when inflow to the lake greatly exceeds the discharge capability of the Clear Lake Outlet 

Channel for long periods of time. Because most of the inflow must be stored in the lake, 

adjacent developments are damaged when the lake level rises. This problem could be resolved 

by (1) flood proofing existing development and regulating future growth in the flood plain; (2) 

controlling inflow to the lake; or (3) increasing outflow from the lake. 

Since adequate control of inflow to Clear Lake was determined to be economically 

infeasible, flood control measures studied were then limited to (1) nonstructural alternatives 

such as flood proofing and (2) enlargement of the Clear Lake Outlet Channel to increase 

outflow. Nonstructural alternatives, such as evacuating the flood plain and placing floodwalls 

around or elevating structures to protect against flooding, were considered economically 

impractical due to excessive costs as compared to benefits derived. Before the Clear Lake Outlet 

Channel may be enlarged, two legal decrees, the Gopcevic Decree of 1920 and the Bemmerly 

Decree of 1940, must be modified. The Gopcevic Decree of 1920 culminated from a suit by 

private individuals against the then-named Yolo Water and Power Company, which was 

pumping water out of Clear Lake to downstream water users. This pumping, along with the 

drought years of 1919-1920, caused damages to agricultural operations and also caused damages 

by leaving docks and other recreation-oriented facilities out of the water. However, some 

individuals contended that a low lake level prevented periodic flood damages around the lake 

and was, therefore, preferable. The Gopcevic Decree was a compromise which stipulated a 

minimum and maximum lake level within which Yolo County was required to operate for 

irrigation and prohibited any alteration of the outlet channel except that necessary to carry out 

the provisions of the decree. After severe flooding in 1937-38 around Clear Lake, Lake County 
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appealed to the State of California for assistance. Channel excavation was begun to increase the 

capacity of the Clear Lake Outlet Channel, but in April 1938 downstream property owners in 

Yolo County complained that the increased flows out of Clear Lake, made possible by enlarging 

the outlet channel, would add to the already present flood problems downstream from Rumsey 

to Capay (because of in-channel gravel mining, flooding is no longer a problem from Capay to 

the project levees). In 1940 the Bemmerly Decree permanently enjoined the State of California. 

Lake County, and the Clear Lake Water Company from any additional excavation in the outlet 

channel, and in 1942 this decree was appealed and upheld. The Gopcevic Decree prohibits a 

lake level below zero feet on the Rumsey gage at Lakeport (1318.65 feet, m.s.l. datum) or above 

7.56 feet, except for the temporary storage of floodwaters for not more than 10 days, when the 

lake stage may increase to 9.0 feet. However, the floods of 1958 and 1970 demonstrated that 

these requirements are unrealistic. In 1958 the elevation of Clear Lake reached a maximum of 

10.88 feet, exceeded 9.0 feet for 43 days, and exceeded 7.56 feet for 82 consecutive days. In 1970 

the lake reached a stage of 10.47 feet, exceeded 9.0 feet for 16 days, and exceeded 7.56 feet for 

44 consecutive days. These violations of the Gopcevic Decree could have been prevented if the 

outlet channel had been enlarged, but such enlargement is specifically prohibited by the 

Bemmerly Decree. 

LOWER BASIN (Cache Creek) 

In the lower Cache Creek Basin, overbank flood damage potential is minor because 

extensive channel excavations by gravel operators have increased the channel capacity. 

However, about 1 million cubic yards of sediment are transported annually by Cache Creek 

downstream to its mouth; consequently, the sediment control alternatives address the adverse 

impact on the Yolo Bypass floodflow capacity from deposition of Cache Creek sediments in the 

bypass. Additionally, sediment flowing into the Yolo Bypass poses a threat of continuing 

downstream and depositing in the Sacramento River shipping channels and San Francisco Bay, 

with subsequent costly dredging required. 

The sediment problem on Cache Creek can be controlled by (1) stabilizing the sediment 

source to prevent sediment inflow to the stream; (2) trapping the sediment at upstream 

locations closer to its source; or (3) providing additional sediment storage capacity in the 

downstream areas. 

Preventing sediment from initially entering the stream would require planting, irrigation, 

and slope stabilization of widely distributed land areas, but Corps studies have shown this 

method of sediment control to be economically infeasible because of the vast area that would 

have to be modified. Further, such an attempt to control sediment inflow to Cache Creek would 

be impracticable due to the steep terrain involved. Therefore, the alternatives investigated were 

limited to those methods that would cause sediment to be trapped at some location upstream of 

the Yolo Bypass but within Cache Creek. Currently, this function is performed by the Cache 
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Creek Settling Basin, which is located adjacent to the Yolo Bypass. However, the settling basin, 

built in 1937, has nearly lived its useful life and now intercepts only a small portion of the over 1 

million plus cubic yards of sediment that, on the average, flow into the settling basin. Acquiring 

additional land to construct new settling basins is not desirable because such a solution would 

be only temporary. 

The alternative solutions considered to alleviate flood and sediment control problems of 

the Clear Lake-Cache Creek area are described below. 

UPPER BASIN (Clear Lake) 

Plan 1 - No Action. - (The "no action" alternative is not considered viable because the 

serious flood problem on the Clear Lake rim would not be alleviated. Nevertheless, this 

alternative is 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 2 - Flood Forecasting. - Currently, the joint Federal-State River Forecasting Center 

in Sacramento monitors weather conditions and lake and stream stages in the upper basin. This 

forecasting provides sufficient warning of impending danger, and modification of the system is 

not warranted. 

Plan 3 - Evacuation of the Flood Plain. - By evacuating all structural development from 

the flood plain, about $1.2 million in flood damages would annually be prevented. However, 

Clear Lake rim damageable property valued at about $43.7 million, amortized over 100 years, 

would total $2.9 million annually. Since this cost, which does not include such items as real 

estate, utilities, and relocation costs, exceeds benefits which could be derived, this alternative 

was considered economically impractical and was not considered further. Shown below is the 

area of inundation between the nondamaging Clear Lake stage of 7.56 feet and the preproject 

Standard Project Flood plain elevation of 13.01 feet. 
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Plan 4 - Flood Proofing Existing Facilities. - Flood proofing measures include elevating or 

placing floodwalls around structures. However, because flood proofing all existing facilities in 

the flood plain would cost in excess of $1.5 million annually, while damages prevented would 

total about $1.2 million annually, this plan would not be economically viable and was therefore 

not considered further. 
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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. The cost of such a reservoir system 

would greatly exceed benefits; for example, the first cost of 40,000 acre-feet of flood control 

space on Kelsey Creek would exceed $30 million. Average annual costs would total about $1.6 

million. However, average annual equivalent damages on Clear Lake rim total only $1.35 million, 

which is less than the cost to provide 40,000 acre-feet of flood control storage. Additionally, at 

least 100,000 acre-feet of storage is needed to provide a reasonable degree of flood protection 

to the Clear Lake periphery.   Therefore, this plan was not considered further. 

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 
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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. 

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. 
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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.l.) 

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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overdeveloped. However, this plan would not protect existing development from flooding, a 

problem which greatly concerns individuals and local government in the Clear Lake area. By 

letter dated 19 December 1975, the Lake County Flood Control and Water Conservation District 

objected to this plan by stating the District was already participating in the National Flood 

Insurance Program. The letter voiced the concern that the economic and individual costs of 

flood proofing new and replacement structures would be excessive. In addition, the District 

stated that the damages and interruption to normal course of business during the long periods 

when existing roads, sewerlines, and other facilities are inundated by high lake levels are too 

high a price to pay and would not be alleviated by nonstructural flood proofing methods. The 

letter concluded by expressing support for enlargement of the Clear Lake Outlet Channel as a 

means of providing flood control assistance to development on Clear Lake rim. 

Clear Lake Outlet Channel Enlargement (Plan 8) - With this alternative, about 4.5 miles of 

the 5-mile-long Clear Lake Outlet Channel would be enlarged and/or widened, thus 

necessitating relocating two bridges, 18 residences, and numerous docks. In total, 130 

ownerships would be affected. Enlargement of the channel would, of course, be subject to the 

restrictions of the Gopcevic and Bemmerly Decrees, which would have to be modified before 

the plan could be implemented. Also, in the future structures built on the rim of Clear Lake 

would be required to continue to build at or above the 11.85-foot elevation currently required 

by the National Flood Insurance Program since this requirement is economically justified. This 

requirement would insure that development continuing to flood proof to 11.85 feet would be 

protected from an extremely infrequent flood as opposed to the 100-year flood under current 

conditions. Furthermore, due to the increased costs of flood proofing, development would be 

discouraged from locating in the flood plain, thereby satisfying concerns of local government 

and environmental interests that the area is already overdeveloped. However, local interests 

have indicated that channel enlargement alone is unacceptable because of the relatively high 

cost of relocations when compared to other alternatives and the disruption of development 

along the outlet channel. 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. 

Clear Lake Outlet Channel Enlargement and Bypass (Plan 9) - This alternative is similar to 

the preceding, but only 3.3 miles of the 5-mile channel would be enlarged, and a 1.1-mile-long 

channel would be constructed to bypass the highly developed portions of the Clear Lake Outlet 

Channel, thereby lessening the impact of the plan on streamside development. The bypass 

channel would have a weir at its upstream end and a control structure in the outlet channel 

adjacent to the weir to control flow into the bypass channel. These two structures would 

function to ensure that design flows would be conveyed down both the Clear Lake Outlet 

Channel and the bypass channel during flood periods. For instance, for a "system" flow of 8,000 

cfs, 2,000 cfs would be carried by the existing channel and 6,000 cfs by the bypass channel. 
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Clear Lake Outlet Channel Enlargement and Modified Bypass (Plan 10) - Again, this plan 

is similar to the preceding two plans, except that the bypass channel would be about 2,500 feet 

longer and would follow a meandering alignment designed to enhance the fish and wildlife 

resources of the area while also providing the primary function of flood control. Additionally, 

the Anderson Marsh, an adjacent 560-acre ecosystem heavily utilized by fish and wildlife, would 

be purchased and preserved in its natural state to prevent further encroachment by manmade 

development. Preservation of the marsh would be consistent with Section 150 of Public Law 94- 

587 and a related Executive Order. 

LOWER BASIN (Cache Creek) 

No Action (Plan 11) - The Federal Government would, as a result of this investigation. 

take no action to control sediment or reduce erosion in lower Cache Creek Basin through 

structural or nonstructural measures. Uncontrolled erosion in and along Cache Creek and 

sediment flow from the creek can be expected to continue at its present rate. If no action is 

taken, Cache Creek sediment will continue to deposit in the Yolo Bypass, downstream 

navigation channels, and San Francisco Bay, thus threatening the integrity of the Sacramento 

River Flood Control Project. Extensive damages and loss of life could be expected if levees 

failed. To maintain freeboard standards on these portions of the Sacramento River Flood 

Control Project, levees in the Yolo Bypass, the Knights Landing Ridge Cut, and along the 

Sacramento River would have to be raised because of backwater effects caused by deposited 

sediment. These enlargements would not have to be undertaken if other, less expensive 

structural solutions were developed for sediment control. Sediment deposition has also 

impaired the functioning of 435 acres of industrial waste oxidation ponds owned by the city of 

Woodland. For these reasons, "no action" is considered unacceptable. 

Raise Settling Basin Levees (Plan 13) - With this plan, sediment control would be achieved 

by enlarging the existing Cache Creek Settling Basin levees to provide an additional 15,500 ac re- 

feet of storage capacity; rebuilding the Cobble Weir; and enlarging the Cache Creek project 

levees for 0.7 mile upstream of the basin to compensate for backwater effects. The basin would 

be purchased in fee and 2,950 acres of the 3,600-acre basin would be leased back to agric ultural 

interests for production of crops currently being grown, thereby partially offsetting expenses 

incurred by project construction. By purchasing the basin, the State of California would be able 

to dispose of deposited sediment as necessary to prolong the life of the basin. These deposited 

sediments are excellent for topsoil and construction fill material, and about 50,000 cubic yards 

could be furnished annually to local topsoil distributors. 

Raise Settling Basin Levees with Wildlife Refuge (Plan 14) - For sediment control, this plan 

is identical to Plan 13. The basin would be purchased, but rather than leasing the lands back to 

local farmers for agricultural use, the entire 3,600 acres would be established as a National 

Wildlife Refuge. The interior of the basin would be designed to accommodate the refuge, and 

operation and maintenance requirements would be established so that deposited sediment 
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could be excavated to prolong the life of the basin. 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." Addition of the refuge would improve waterfowl distribution, disease loss, and crop 

depredation. Recreational uses such as hunting, fishing, and environmental education would 

increase. 

National Economic Development (NED) Plans 

UPPER BASIN (Clear Lake) 

The NED plan for the Upper Basin (Clear Lake) is similar to Plan 9, "Clear Lake Outlet 

Channel Enlargement and Bypass," except that neither a weir nor a control structure would be 

provided at the mouth of the bypass, since design flows could be conveyed without these 

structures. Also, no riparian vegetation would be planted along the bypass channel, furthei 

reducing costs. The NED objective is best satisfied by enlarging 3.3 miles of the existing outlet 

channel and, to minimize relocation costs, constructing a 1.1-mile-long bypass channel. 

Although all structural alternatives considered would increase the capacity of the Clear Lake 

Outlet Channel to 8,000 cfs and would provide identical benefits associated with reduction in 

flood damages on the lake rim, the NED plan would accomplish this at the least cost, thereby 

providing the greatest net benefits of all plans developed to alleviate flooding in upper Cache 

Creek Basin. Table 1, Summary of Economic-Environmental-Social Effects, shows the plan 

evaluations. 

LOWER BASIN (Cache Creek) 

Plan 14, "Raise Settling Basin Levees with Wildlife Refuge," is designated as the NED plan 

because it best meets the NED objective of providing greater net benefits than any other plan 

developed for sediment control in the lower Cache Creek Basin. This plan is described in Table 

2. 

Environmental Quality (EQ) Plans 

UPPER BASIN (Clear Lake) 

Plan 10, "Clear Lake Outlet Channel Enlargement and Modified Bypass" has been 

designated as the EQ Plan for the Upper Basin (Clear Lake). By enlarging a 3-mile-long portion 

of the existing outlet channel and constructing a meandering, 1.6-mile-long bypass channel, 

fishery resources would be enhanced and the quality of natural resources improved, in addition 
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to partially solving the flood problems on the Clear Lake rim. Also, the 560-acre Anderson 

Marsh would be purchased and preserved in its natural state to preclude further development 

or uses other than for fish and wildlife. 

LOWER BASIN (Cache Creek) 

To meet the environmental quality objectives to preserve ecological values, a plan similar 

to Plan 14, "Raise Settling Basin Levees with Wildlife Refuge," was selected as the EQ Plan for the 

lower basin (Cache Creek). As in Plan 14, the entire 3,600-acre basin would be purchased and a 

wildlife refuge established compatible with sediment control. However, the EQ Plan differs 

from Plan 14 in that to enhance wildlife, sediment would not be excavated to prolong the life ot 

the basin. 

Although the refuge could be established in only a portion of the basin and, to reduce 

annual operating costs, the remainder of the lands leased to farmers, studies have shown that 

extensive farming would disrupt wildlife and detract from the potential of the basin for wildlite 

enhancement. Nevertheless, "crop-sharing" would allow farming in specified areas with a 

portion of the crop left unharvested for wildlife. This practice is traditional in many wildlife 

refuges in the Sacramento Basin and has successfully enhanced other wildlife refuge operations. 

Selecting the Plans 

UPPER BASIN (Clear Lake) 

Based on evaluation of alternatives, Plan 9, "Clear Lake Outlet Channel Enlargement and 

Bypass," without the two control structures at the head of the bypass channel, would best satisfy 

the concerns of local interests and best alleviate the flood problems in the upper basin and the 

Clear Lake rim and be acceptable from an environmental standpoint. The structural solutions 

considered the most viable to provide flood protection to existing development were those in 

which the capacity of the Clear Lake outlet facility would be increased by enlarging the outlet 

channel and constructing a bypass channel to the economically optimized capacity of 8,000 cfs 

at a Clear Lake stage of 7.56 feet on the Rumsey gage at Lakeport. Adding a bypass channel as a 

feature of the flood control improvement would significantly increase net benefits and decrease 

the total project cost, including the cost to non-Federal interests due to fewer relocations: 

furthermore, the bypass channel is strongly supported by Lake County and would preserve- 

portions of the existing natural channel and create additional riparian habitat along its length. 

Of the remaining structural solutions, Plan 8, "Clear Lake Outlet Channel Enlargement," 

although technically and economically feasible, is not favored by local interests because 

enlarging the channel would be expensive and construction would disrupt the developed 

portion of the outlet channel. Plan 10, "Clear Lake Outlet Channel Enlargement and Modified 
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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: 

• 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. 

• 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 theClear 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 ol 

Clear Lake during flood periods would have no effect on Anderson Marsh because the project 
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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 Administra- 

tion 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 environmental statement, which includes details of environmental, 

cultural, social, and economic effects of the selected plan for the Upper Basin (Clear Lake), is 

attached to this report as appendix 4. A summary of these effects is shown on Table 1, Summary 

of Economic-Environmental-Social Effects, Clear Lake Flood Control Alternative Plans. 

DESIGN 

Basis of Design. - Channel construction and associated works for the upper Cache Creek 

Basin are based on the results of hydraulic computations. The proposed bottom width and 

invert gradient of the outlet channel represent a balance among such factors as a nondamaging 

water surface in Clear Lake, real estate requirements, Clear Lake Dam outflow, and pleasure 

craft requirements for local inhabitants near the outlet channel. The side slope of the channels 

would be 1 vertical on 2 horizontal in earth excavation and 1 vertical on 0.5 horizontal in rock 

excavation. 

The upstream end of the bypass channel will have riprap on the side slopes and invert for 

a short distance. The location of the riprap is shown on plate 2. Hydraulic computations indicate 

that when the flow in the existing channel just upstream of the bypass channel is 8,000 cfs 

(design flow) approximately 6,000 cfs would be diverted into the bypass channel. The remaining 

2,000 cfs would continue to flow down the existing channel. For flows exceeding 8,000 cfs, the 

existing channel (parallel to the bypass channel) would carry less than under preproject 

conditions. At lower flows (flows of about 500 cfs), approximately two-thirds of the flow would 

be conveyed by the bypass channel and about one-third by the existing channel. 

A 36-inch diameter concrete conduit (inverted siphon) would be constructed at the 

intersection of Seigler Creek and the bypass channel to insure flow in the creek between the 

bypass channel and Cache Creek. Flows exceeding the capacity of the conduit during flood 

periods would be spilled into the bypass channel. 

FOUNDATIONS AND MATERIALS 

Borings taken by the State of California at the time of construction of the State Highway 

bridge over Clear Lake Outlet Channel and visual inspection provided the basis for modes of 

channel excavation. Because rock formations of hard dacite and andesite occur in various 

locations, the design side slopes for the excavated channel were steepened to 1 vertical on 0.5 

horizontal, but earth excavation was left at 1 vertical to 2 horizontal design side slopes. Test 

borings and rock locations are shown on plate 2. 
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RIGHTS-OF-WAY 

Rights-of-way and easements would be provided by local interests and would be 

required for all new and enlarged channels. The total channel rights-of-way, 79 acres, would be 

acquired in fee title. Easements for temporary spoil areas would total 80 acres. 

RELOCATIONS AND MODIFICATIONS 

Two bridges would have to be constructed over the bypass channel at State Highway 53 

and old Highway 53. Numerous utilities, such as telephone, water, sewer, and powerlines, and 

several docks and residences would require relocation. These relocations and bridges are the 

responsibility of local interests and would have to be accomplished before construction or 

concurrently with the channel improvement. 

CONSTRUCTION 

Following completion and approval of advance engineering and design studies, and 

assuming adequate funding, the Upper Basin portion of the project could be completed in 

about V/2 years and would cost $6,050,000 to construct. Borrow material from excavation of 

existing and bypass channels would be spread over 80 acres adjacent to the channel. These areas 

would not be damaged and would be leased during the 5-year settlement period. The Clear 

Lake Dam meets current dam safety requirements and can be effectively operated under project 

conditions. Prior to construction, a more detailed inspection of the dam will be made to 

determine if minor modifications will be necessary. 

OPERATION AND MAINTENANCE 

Annual operation and maintenance and replacement costs associated with the channel 

improvement project would be a non-Federal responsibility and would average $11,400 for the 

enlarged channels, rock revetment, and siphon over the 100-year project life. Most channel 

maintenance operations would be performed with watercraft, except for the bypass channel, 

and would be relatively expensive due to the large number of private docks. The Yolo County 

Flood Control and Water Conservation District currently operates the Clear Lake Dam for water 

supply and flood control in accordance with provisions of the Gopcevic Decree. The operation 

would be modified in accordance with regulations prescribed by the Secretary of the Army. 
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Lower Basin (Cache Creek) 

PLAN DESCRIPTION 

As shown on plate 3, the plan selected to best achieve the desired degree of sediment 

control on Cache Creek, thus preserving the integrity of the Sacramento River Flood Control 

Project, consists of the following: 

• Enlarging 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 the existing project 

levees from the settling basin mouth upstream to County Road 102. 

• Reconstructing and enlarging the existing Cobble Weir. 

• Degrading the existing training levees and rebuilding them adjacent to the western 

perimeter levee to allow utilization of the entire basin for sediment deposition. 

• Purchasing in fee 3,600 acres of the existing settling basin and establishing a wildlife 

refuge. 

• Excavating 50,000 cubic yards of sediment annually for use by local topsoil distributors. 

An artist's concept of the settling basin and wildlife refuge is shown on page 51. 

PLAN ACCOMPLISHMENTS 

A major accomplishment of the plan would be the trapping on the average of 340 acre- 

feet per year of Cache Creek's sediment load upstream of the Yolo Bypass over 50 years. With 

this control, the integrity of the Sacramento River Flood Control Project would be insured, and 

about 435 acres of sewage oxidation ponds owned by the city of Woodland would be protected. 

Also, downstream dredging requirements would be reduced at an average annual savings of 

$268,000. 

Another accomplishment of this plan would be the creation of a National Wildlife Refuge 

operated by the U.S. Fish and Wildlife Service within the settling basin. Such a refuge would 

help meet objectives of the U.S. Fish and Wildlife Service and the California Department of Fish 

and Came for wetland preservation in the Central Valley of California and for additional refuge 

for migratory birds. In addition, recreational consumptive uses, such as hunting and fishing, and 

nonconsumptive uses, such as environmental education, would increase. Average annual 

wildlife enhancement benefits would total $502,000. With this plan, settling basin lands would 

be purchased in fee, thereby allowing sediment to be excavated and used in the future for 

structural embankment, agricultural soil improvement, and other related uses. 
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EFFECTS OF THE PLAN ON THE ENVIRONMENT 

Control of Cache Creek sediment would decrease the threat of failure of the Sacramento 

River Flood Control Project. Creation of a National Wildlife Refuge, although temporarily 

disrupting existing vegetation and wildlife during construction, would provide habitat for a 

greatly increased and diversified wildlife population. 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. The environmental statement, which includes details of 

environmental, cultural, social, and economic effects of the selected plan for the Lower Basin 

(Cache Creek), is attached to this report as appendix 4. A summary of these effects is shown on 

Table 2, Summary of Economic-Environmental-Social Effects, Sediment Control Alternative 

Plans. 

DESIGN 

The proposed plan would provide 15,500 acre-feet of sediment storage capacity, based on 

a 50-year project life and a 50 percent sediment trap efficiency. A concrete weir would be 

designed to provide 50 percent sediment trap efficiency throughout the life of the project and 

to pass a flow of up to 30,000 cfs. 

Existing settling basin levees would be raised an average of 12 feet for a total average 

height of 20 feet, and would provide 5 feet of freeboard above the water surface profile for a 

Cache Creek flow of 30,000 cfs. The interior training channel levee would have crown elevations 

2 feet less than the corresponding opposite west basin levee. Existing training channel levees 

would be degraded, and the training channel would be relocated adjacent to the west basin 

levee. 

All project levees would be provided with a 12-foot crown width and side slopes of 1 on 3 

on the waterside and 1 on 2 on the landside. The west basin levee would be provided with a 

standard levee inspection trench. All project levees would have a stabilized aggregate surfaced 

patrol road on the levee crown. The location of the proposed project levees is shown on plate 3. 

A new channel between the new training levees would be excavated to negate backwater 

effects in Cache Creek above Road 102 due to insufficient channel capacity. The training 

channel would be maintained throughout the life of the project to retain the initial channel 

capacity. In addition, a low flow pilot channel would be maintained from the training channel, 

across the basin, and through outlets in the weir. 
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RELOCATIONS AND MODIFICATIONS 

Because the project flood plane elevation in the settling basin would be increased during 

the final stage of project life, the city of Woodland's storm runoff pumping facility pumping 

head would have to be increased by about 12 feet, or about T/i times the existing pumping 

head. 

Relocations would consist of removing three dwellings located in the north portion of 

the settling basin and providing the residents with relocation assistance. 

RICHTS-OF-WAY 

The State of California holds rights-of-way for settling basin lands, but the project plan 

would require rights-of-way in fee for the entire settling basin, approximately 3,600 acres. The 

entire 3,600 acres would be purchased in fee by the Federal Government, which would then be 

reimbursed by non-Federal interests for the portion attributed to sediment control. This 

amount, $1.8 million, is the cost which would have been required to acquire flowage, sediment 

deposition, and removal easements over the 50-year project life should these lands not have 

been purchased in fee. Levee enlargement for Cache Creek from the settling basin to Road 102 

would be on the waterside of the existing levee, and no additional rights-of-way would be 

required beyond those presently held by the State of California. 

CONSTRUCTION 

Following completion and approval of advance engineering and design studies, and 

assuming adequate funding availability, it is estimated that the Lower Basin portion of the 

project could be constructed in 2 years. 

All facilities, except those needed for refuge operation, would be constructed during one 

construction season. Future facilities within the refuge may be constructed by the U.S. Fish and 

Wildlife Service as plans are developed. All scarred areas would be planted with native 

vegetation after construction. 

OPERATION AND MAINTENANCE 

Operation and maintenance of sediment control facilities would be a non-Federal 

responsibility and would be accomplished in accordance with Federal regulations. Normal 

operation and maintenance costs would be expected for the enlarged weir and levees, but a 

significant operation expense will be incurred by the U.S. Fish and Wildlife Service to pump the 

water needed for the wildlife refuge operation. As under existing conditions, the eastern 

training levee would be modified as appropriate during the life of the project to direct flow and 

thus sediment deposition across the sedimentation basin. 
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Coordination would be required between the agency operating the wildlife refuge and 

the California Reclamation Board to insure compatibility between sediment control and wildlife 

enhancement. Annual costs for operation and maintenance average $19,100 for sediment 

control operations and $125,000 for the wildlife refuge. 

Economics of the Selected Plans 

Methodology 

Economic justification of the proposed works was established by comparing the 

equivalent average annual costs with the estimated equivalent average annual benefits which 

would be realized over the 100-year and 50-year periods of analysis for flood control (Upper 

Basin) and sediment control (Lower Basin), respectively. Comparison of annual costs and 

benefits, referred to as the benefit-cost ratio, was developed as a means of demonstrating the 

project feasibility by showing the relative average annual benefits to the annual costs. The value 

of benefits and costs at their time of accrual is made comparable by conversion to an equivalent 

time basis using an appropriate interest rate. An interest rate of 6r,« percent was used in this 

report. The net effect of converting benefits and costs in this manner is to develop average 

annual equivalent values. 

Costs 

UPPER BASIN (CLEAR LAKE) 

Cost estimates for the project include a 25 percent contingency factor and costs for 

engineering and design and supervision and administration based on costs experienced for 

similar projects throughout the nation, amounting to 20 percent. The period of analysis for the 

plan was selected as 100 years. Interest and amortization charges are based on an interest rate ol 

65/B percent. Annual charges also include operation, maintenance, and replacement costs. 

Interest during construction was not charged to the plan because of its short construction 

period, estimated at V/: years. The estimated first and annual costs of the project, based on 

October 1977 price levels, are summarized on page 55, and detailed estimates can be found in 

Section F of Appendix 1. 
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SUMMARY OF FIRST COSTS 

Channels $3,100,000 
Lands and Damages 1,800,000 
Relocations 406,000 
Engineering and Design 440,000 
Supervision and Administration 304,000 

Total Project First Cost (Upper Basin) $6,050,000 

SUMMARY OF ANNUAL COSTS 

Interest $400,800 
Amortization 800 
Operation and Maintenance 11,400 

Total Project Annual Cost (Upper Basin) $413,000 

LOWER BASIN (CACHE CREEK) 

Cost estimates for the project include a 25 percent contingency factor and costs for 

engineering and design and supervision and administration based on costs experienced for 

similar projects throughout the nation, amounting to 20 percent. The period of analysis for the 

plan was selected as 50 years. Interest and amortization charges are based on an interest rate of 

65/8 percent. Annual charges also include operation and maintenance costs. Interest during 

construction was not charged to the plan because of its short construction period, estimated at 2 

years. The estimated first and annual costs of the project, based on October 1977 price levels, are 

summarized below, and detailed estimates can be found in Section F of Appendix 1. 

SUMMARY OF FIRST COSTS 

Lands and Damages $2,650,000 
Refuge Facilities 560,000 
Levees 3,450,000 
Weir 3,400,000 
Relocations 390,000 
Engineering and Design 870,000 
Supervision and Administration 590,000 

Total Project First Cost (Lower Basin) $11,910,000 

SUMMARY OF ANNUAL COSTS 

Interest $789,000 
Amortization 33,000 
Operation and Maintenance 144,000 

Total Project Annual Costs (Lower Basin) $966,000 
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Benefits 

UPPER BASIN (CLEAR LAKE) 

The primary benefits that would accrue to the plan would be flood damage reduction 

and National Economic Development (NED) employment benefits. The plan would also provide 

intangible benefits such as a reduced threat to human life and improved public health and 

morale of the local populace. Estimated monetary benefits are based upon October 1977 price 

levels, 1985 economic conditions, and a 100-year period of analysis. 

Future average annual flood damages prevented (benefits) represent the difference in 

average annual flood damages that would be expected without the project and residual average 

annual damages that would remain with the project. These flood damage reduction benefits are 

estimated at $1,170,200 annually. 

NED employment benefits attributable to a project are equal to wages paid to local 

workers during construction who, in the absence of the project, would most likely be 

unemployed. Average annual NED employment benefits would total $35,700. 

Total average annual benefits associated with this portion of the project would be 

$1,205,900. 

LOWER BASIN (CACHE CREEK) 

The primary benefits that would accrue to the plan would be prevention of flood 

damages expected to occur without the project, reduced sediment dredging requirements in 

the Yolo Bypass downstream and navigation channels of the Sacramento River and San 

Francisco Bay system, wildlife enhancement benefits associated with establishment of the 

wildlife refuge, and NED employment benefits. Estimated monetary benefits are based upon 

October 1977 price levels, 1985 economic conditions, and a 50-year period of analysis. 

Future flood damages prevented (benefits) by construction of the project are based upon 

costs required to maintain the integrity of the Sacramento River Flood Control Projec i II 

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. The average annual flood control benefit 

from this "least costly alternative" analysis totals $1,114,300. 

Sediment control benefits associated with this plan are based upon reduced dredging of 

about 95 acre-feet of sediment annually from the Yolo Bypass, Sacramento River, navigation 
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channels, and San Francisco Bay. Reduced dredging expenditures (benefits) would average 

$268,000 annually. Without sediment control measures, about 111 acre-feet of sediment would 

annually deposit in the aforementioned areas and would require dredging. 

Wildlife enhancement benefits associated with this plan are based upon reduced 

waterfowl losses due to disease, contribution to the National Waterfowl Management Program, 

reduced crop depredation, and hunting and visitation on the proposed refuge. Average annual 

benefits would total $502,000 annually as indicated by the U.S. Fish and Wildlife Service. 

NED employment benefits attributable to a project are equal to wages paid to local 

workers during construction who, in the absence of the project, would most likely be 

unemployed. Average annual NED employment benefits would total $81,700. 

Total average annual benefits associated with this portion of the project would be 

$1,966,000. 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 is assumed that any benefit would be offset by costs 

of removal. 

Justification 

Comparison of the average annual benefits with the average annual costs is tabulated 

below. Although intangible benefits and tangible secondary benefits may accrue to the national 

economy, only tangible primary benefits are included in the tabulation. 

AVERAGE ANNUAL COSTS AND BENEFITS 
UPPER BASIN (Clear Lake) 

Annual Costs $   413,000 
Annual Benefits 1,205,900 
Benefit-Cost Ratio 2.9 to 1 

AVERAGE ANNUAL COSTS AND BENEFITS 
LOWER BASIN (Cache Creek) 

Annual Costs $   966,000 
Annual Benefits 1,966,000 
Benefit-Cost Ratio 2.0 to 1 
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Division of Plan Responsibilities 

Pertinent information regarding cost apportionment between Federal and non-Federal 

interests is presented in the paragraphs below. The cost apportionment is based on traditional 

cost-sharing policy. 

Cost Apportionment 

UPPER BASIN (Clear Lake) 

The tabulation "Cost Apportionment - Upper Basin" shows the apportionment of the first 

and annual costs between Federal and non-Federal interests. Federal and non-Federal 

responsibilities are described below. 

FEDERAL RESPONSIBILITIES 

Sharing of costs between Federal and non-Federal interests for the flood control project 

is based upon the standard requirements established as Federal policy for "local protection" 

works. Under this policy, the Federal Government would be responsible for all construction 

costs. In addition, the Federal Government would design and prepare detailed plans and 

construct the project. 

NON-FEDERAL RESPONSIBILITIES 

Under the Federal policy requirements for "local protection" works, non-Federal 

interests would be required to furnish the following: 

• Provide all lands, easements, and rights-of-wav for construction and maintenance of 

the project, including all relocations and alterations of buildings, roads, highways, bridges, 

sewers, and utilities. 

• Maintain and operate project facilities after completion of the project in accordance 

with regulations prescribed by the Secretary of the Army and perform anticipated replacements. 
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• 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. 

• Adjust all claims regarding water rights that might be affected by the flood control 

improvements. 

• 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. 

LOWER BASIN (Cache Creek) 

The tabulation "Cost Apportionment - Lower Basin" shows the apportionment of the first 

and annual costs between Federal and non-Federal interests. Responsibilities of Federal and 

non-Federal interests are described below. 

FEDERAL RESPONSIBILITIES 

Sharing of costs between Federal and non-Federal interests for the sediment control 

project is based on the requirements established as Federal policy for "local protection" works. 

Under this policy, the Federal Government would purchase in fee the entire 3,600-acre settling 

basin and would be reimbursed by local interests for those lands attributed to sediment control. 

The Federal Government would also be responsible for all sediment control construction costs, 

design, preparation of detailed plans, and construction of the project. 

Responsibility for construction, operation, and maintenance associated with the wildlife 

refuge would be similar to the requirements of Public Law 89-72, as amended. All of the costs for 

lands, facilities, and construction, as well as all refuge operation and maintenance costs, will be a 

responsibility of the Federal Government. 

NON-FEDERAL RESPONSIBILITIES 

Under the Federal policy requirements for "local protection" works, non-Federal 

interests would be required to furnish the following: 

• Provide all easements and rights-of-way for construction and maintenance of the 

sediment control project, including all relocations and alterations of buildings, roads, highways, 

sewers, and utilities, and reimburse the Federal Government for those lands attributed to 

sediment control. 
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• Maintain and operate sediment control facilities after completion of the project in 

accordance with requirements of the Secretary of the Army in a manner compatible with 

wildlife enhancement. 

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

operation of the sediment control project, except for damages 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 sediment control 

improvements. 

• 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. 

COST APPORTIONMENT - UPPER BASIN 

FIRST COSTS 

ANNUAL COSTS 
Interest and Amortization 
OM&R 

TOTAL 

FEDERAL 
Flood Control 

($) 

3,740.000 

248.300 
0 

248.300 

NON-FEDERAL 
Flood Control 

($) 

2.310.000 

153.300 
11,400 

164,700 

COST APPORTIONMENT - LOWER BASIN 

FIRST COSTS 
Adjustments for excess 

Federal flood control costs 

Adjusted Subtotals 

Adjusted Totals 

ANNUAL COSTS 
Interest and Amortization 
OM&R 

TOTAL (Combined) 

FEDERAL 
Flood Wildlife 

Control Enhancement 

790,000 

NON-FEDERAL 
Flood Wildlife 

Control Enhancement 

0 10,020,000            1,410,000 480,000 

-1,800,000* + 1,800,000* 

8,220,000            1,410,000 2,280,000 

9,630,000 2,280,000 

665,000 157,400 
125,000 19,100 

176,500 

•Represents that portion of the total cost of fee purchase of the 3,600-acre settling basin which is attributed to sediment control. 
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Proposed Revised 
Cost-Sharing Responsibilities 

Pertinent information regarding possible cost apportionment between Federal and non- 

Federal interests based on future adoption and implementation of the President's recent water 

policy message is contained in the following paragraphs. 

The President's Proposed Policy 

The President's recent message proposing revised sharing of costs of Federal water 

projects is to involve states more heavily in water project decisions and to eliminate many of the 

conflicting rules governing cost-sharing for flood control projects. 

Cost Apportionment 

The tabulations "Cost Apportionment — Upper Basin" and "Cost Apportionment — 

Lower Basin" on the following pages show the apportionment of the first and annual costs for 

the respective areas. Federal and non-Federal responsibilities based on possible future 

implementation of the President's water policy are described below. 

FEDERAL RESPONSIBILITIES 

Sharing of costs between Federal and non-Federal interests is based upon standard 

requirements established as Federal policy for "local protection" works, except as noted under 

"Non-Federal Responsibilities." Should the cost of lands, easements, rights-of-way, and 

relocations exceed 20 percent of the cost of flood damage reduction measures, application of 

the President's proposed policy would require the Federal Government to reimburse local 

interests for all costs in excess of 20 percent. The Federal Government would also design, 

prepare detailed plans for, and construct the project. 

Responsibility for construction, operation, and maintenance associated with the wildlife 

refuge would be similar to the requirements of Public Law 89-72, as amended. All of the costs for 

lands, facilities, and construction, as well as all refuge operation and maintenance costs, would 

be a responsibility of the Federal Government. 
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NON-FEDERAL RESPONSIBILITIES 

Non-Federal interests would be required to: 

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

concurrently and proportionately with the Federal contractural obligation for project 

construction. 

• Provide all lands, easements, and rights-of-way necessary for construction and 

maintenance of the project, including all relocations and alterations of buildings, roads, 

highways, bridges, sewers, and utilities. 

• 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 relocations, would 

amount to 20 percent of the cost of flood damage reduction measures. Should the cost of lands, 

easements, rights-of-way, 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. 

• 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. 

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

• 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. 

• 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. 
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COST APPORTIONMENT - UPPER BASIN 

FEDERAL 
Flood Control 

($) 

FIRST COSTS 
(Traditional Cost-sharing) 3,740,000 

Adjustment for Federal 
reimbursement for costs 
in excess of 20 percent 
of flood damage reduction 
measures +1,100,000 

Adjusted subtotals 4,840,000 

Adjustment for 5 percent 
non-Federal share of 
total first cost -302,000 

Adjusted totals 4,538,000 

ANNUAL COSTS 
Interest and Amortization 
OM&R 

301,300 
0 

NON-FEDERAL 
Flood Control 

($) 

2,310,000 

-1,100,000 

1,210,000 

+302,000 

1,512,000 

100,300 
11,400 

TOTAL 301,300 111,700 
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COST APPORTIONMENT - LOWER BASIN 

FIRST COSTS 
(Traditional Cost-sharing) 

Adjustment   for excess 
Federal flood control costs 

Adjusted subtotals 

Adjustment for Federal 
reimbursement for costs 
in excess of 20 percent 
of flood damage reduction 
measures 

Adjusted subtotals 

Adjustment for 5 percent 
non-Federal share of 
total first cost 

Adjusted totals 

Adjusted totals 

ANNUAL COSTS 
Interest and Amortization 
OM&R 

TOTAL 

FEDERAL NON-FEDERAL 
Flood Wildlife Flood Wildlife 

Control Enhancement Control Enhancement 

10,020,000 1,410,000 

-1,800,000 

8,220,000 1,410,000 

+180,000 

8,400,000 1,410,000 

-525,000 -70,000 

7,875,000 1,340,000 

9,215,000 

636,300 
125,000 

761,300 

480.000 

+1,800.000 

2,280,000 

-180,000 

2,100,000 0 

+525,000 +70,000 

2,625,000 70,000 

2,695,000 

186,100 
19,100 

205,200 

SUMMARY 

The   following   tabulation   illustrates   the   comparative   cost-sharing   that   would   be 

applicable for both traditional and for the President's proposed revised policy: 

FEDERAL FIRST COSTS 
Upper Basin 
Lower Basin 

TOTALS 

NON-FEDERAL FIRST COSTS 
Upper Basin 
Lower Basin 

TOTALS 

TRADITIONAL 
POLICY 

$ 3,740,000 
9,630,000 

$13,370,000 

$ 2,310,000 
2,280,000 

$ 4,590.000 

REVISED 
POLICY 

$ 4,538,000 
9,215,000 

$13,753,000 

$ 1.512,000 
2.695,000 

$ 4,207.000 
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Plan Implementation 

The steps necessary to follow in realizing the construction of the proposed plans of 

improvement are summarized as follows: 

• This report would be reviewed by higher Corps of Engineers authorities including the 

South Pacific Division, the Board of Engineers for Rivers and Harbors, and the Office of the 

Chief of Engineers. 

• The Chief of Engineers would then seek formal review and comment by the Governor 

of California and interested Federal agencies. 

• Following the above State and interagency review, the final report of the Chief of 

Engineers would be forwarded by the Secretary of the Army to the Congress, subsequent to his 

seeking the comments of the Office of Management and Budget regarding the relationship of 

the project to the program of the President. 

• Congressional authorization of the project would then be required. 

• If the project is authorized, the Chief of Engineers would then include funds, when 

appropriate, in his budget requests for advance engineering and design of the project. 

• On receipt of funds, advance engineering and design studies would be initiated, 

project formulation reviewed, and the plan reaffirmed or reformulated to meet the then current 

conditions. 

• On approval of these studies, and when the Congress appropriates the necessary 

initial construction funds, formal assurances of local cooperation would be requested from non- 

Federal interests. 

• Surveys, materials investigations, and preparation of design criteria, plans, specifica- 

tions, and an engineering estimate of costs would then be accomplished by the District 

Engineer. At this time, the necessary local actions would be required. Bids for construction of 

the project would be invited and a contract awarded. 

Following completion of the project, local interests would be responsible for operation 

and maintenance of flood control facilities in Lake County and sediment control facilities in 

Yolo County. The U.S. Fish and Wildlife Service would be responsible for operation and 

maintenance of the wildlife refuge in Yolo County. 
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It is not possible to accurately estimate a schedule for the above steps because of the 

variables in the reviewing, advance planning, and funding processes. Once the project is 

authorized and initially funded, it would be possible to complete design and construction 

within a 5-year period if adequate funds are available. An environmental impact statement is 

included as Appendix 4 of this feasibility report. 

Views of Non-Federal Interests 

Letters received from non-Federal interests expressing views and recommendations 

concerning the draft feasibility report and EIS are contained in Appendix 2 and summarized 

below. 

• State of California 

By letter dated 25 May 1978, the Resources Agency of the State of California indicated its 

support of the plan of improvement presented in the draft report. The Resources Agency found 

the project economically justified and eligible for State participation in the non-Federal capital 

costs. The letter also provided numerous other specific comments and suggestions which were 

incorporated into the final feasibility report and EIS. 

• Yolo County Resource Conservation District 

By letter dated 23 March 1978, the Yolo County Resource Conservation District stated that 

the project does not retain the sediment at its source or stabilize streambank erosion but instead 

addresses containment within the settling basin, and is thus in conflict with Section 208 of Public 

Law 92-500 (Clean Water Act of 1977). This report and Section D of Appendix 1 discuss why 

sediment control at the settling basin is the only economically feasible method of sediment 

control; thus, the sediment control plan is the only one in which participation by the Federal 

Government is justified. 

• City of Woodland 

By letter dated 27 March 1978, the City of Woodland generally concurred with the 

concept of the project but thought the construction and operating costs were understated. The 

letter provided numerous other specific comments which, as appropriate, were incorporated 

into the final feasibility report and EIS. 
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• Western Pacific Railroad Company 

By letter dated 23 February 1978, the Western Pacific Railroad Company commented on 

improper designation of the Sacramento Northern Railway as Southern Pacific Railroad. 

Corrections have been made in the final report. 

• Tooby Farms 

By letter dated 5 April 1978, Tooby Farms expressed a concern over loss of a portion of its 

land in the northeast corner of the settling basin because of the project. 

• Davis Audubon Society 

By letter dated 5 April 1978, the Davis Audubon Society stated it was generally satisfied 

with the features of the project. The Audubon Society also stated that enlargement of the Clear 

Lake Outlet Channel had the potential to generate significant benefits to wildlife and that the 

wildlife refuge in the settling basin would serve as valuable habitat for migratory and resident 

birds as well as provide an excellent environmental education facility. Other specific comments 

have been incorporated into the final report and EIS. 

• Sierra Club 

By letter dated 23 April 1978, the Davis "Yolano" Group of the Mother Lode Chapter of 

the Sierra Club expressed its basic support for the project. 

• Yolo County Flood Control and Water Conservation District 

By letter dated 20 March 1978, the Yolo County Flood Control and Water Conservation 

District voiced its agreement with the final choices of alternatives with respect to Clear Lake 

flooding and lower basin sediment control. The letter stated that early in March 1978 litigation 

between the District and Lake County involving storage of water in Clear Lake had been 

resolved. However, questions of modification of the Copcevic and Bemmerly Decrees remained 

unresolved. The letter further stated that such modification could not be expected until the 

Corps and the project sponsors can, with some finality, provide assurance that the position of 

parties involved will not be made worse because of the project. The letter also addressed 

additional points such as operation and maintenance of Clear Lake Dam and ground water 

recharge in Yolo County. In this report, the final EIS, and Sections C, D, and E of Appendix 1, 

information is presented which concludes that enlargement of the Clear Lake Outlet Channel 

will not detrimentally affect flooding, erosion, gravel mining operations, or ground water 

recharge in Yolo County. Other specific comments by the District have been incorporated into 

the final feasibility report and EIS. 
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• Yolo County 

By letter dated 29 August 1978, the Yolo County Board of Supervisors voiced support for 

the proposed plans of improvement, subject to satisfying the concerns of landowners in Yolo 

County that enlargement of the Clear Lake Outlet Channel will not detrimentally affect them. 

Additional information verifying that Yolo County interests would not be negatively affected 

has been added to this report. The 29 August letter also provided the Board's intent to work 

toward modification of the Gopcevic and Bemmerly Court Decrees as necessary to allow 

implementation of the plans as proposed. 

• Lake County Flood Control and Water Conservation District 

By letter dated 13 June 1978, the Lake County Flood Control and Water Conservation 

District transmitted Resolution Number 78-175 by the Yolo County Board of Supervisors which 

strongly supported authorization and early construction of the proposed project in Lake 

County. The resolution, passed on 12 June 1978, also contained the necessary requirements of 

local cooperation sufficient for sponsorship of the Lake County portion of the project. 

• State of California Reclamation Board 

By letter dated 19 July 1978, the State of California Reclamation Board provided the 

necessary requirements of local cooperation sufficient for sponsorship of the Yolo County 

portion of the project. 

By letters dated 2 January 1979 and 25 June 1979, the State of California Reclamation 

Board indicated its intent to provide necessary assurances for the Cache Creek Basin project if 

the President's proposed revised cost-sharing criteria are implemented. 

The following individuals and organizations provided letters commenting on a 

preference for enlargement of the entire existing Clear Lake Outlet Channel as opposed to the 

proposed plan to enlarge only a portion of the outlet channel and construct a bypass channel. 

This report, the final EIS, and Sections D, E, and F of Appendix 1 describe in detail why, for social, 

economic, and environmental reasons, the proposed plan was selected over other alternatives. 

Clear Lake Water Quality Council by letter dated 6 April 1978. 

Clear Lake Water District by letter dated 29 March 1978. 

Mr. John Jago by letter dated 29 March 1978. 

Mr. Paul E. Racine by letter dated 28 March 1978. 

• Mr. and Mrs. Sidney R. Sutton 

By letter dated 24 March 1978, Mr. and Mrs. Sutton stated their support for the "No 

Action" alternative. 
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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 revised draft 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. 

• 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. 

• 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." 

• 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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• National 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 revised draft EIS. 

• Department of Transportation 

By letter dated 1 )une 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. 

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. 
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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 

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 projec t is 

2.9 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 
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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 

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. 

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

• 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. 
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•   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. 

DONALD M. O'SHEI 

Colonel, CE 

District Engineer 

Rev. 15 Aug 79 76 



S3   SCS'-S  °SS 
"Q        C "o  O — "QgC *  E  -     "Q     « 
«  t.  0 «i «-.  C ti  fl  «  u « -••  g    •-, «     -. ^              J 

<J          *• UB6 U-.   «1   «j >,   «l               i.'Oii *,-).»._.                  „    .,       „    ^    ^ _   „    -. 
«io« *> - » v      w-. *'«'-•"£*•• c «»•    c »••          u*-uu*-a«o«»*        " 
a,**- &•«— o. u x a, c ~ o    c 3    c s" CMCKCC          OCO«U5«-C«U 

owe uxe v — v •* a JC be     a V*    a *• •at — 5    « 6 o          ~-g-.n     TJ 5    — u      •«•    * 
o t           —        -i- •.«o   •. o  *• c«iuc    u -*c—-.«ie-,*i-.eo, 

" • «   • «1 »       2 ** u ••*»(     i."«    w c —cw— xu          — —    - c « — n    — c * —    e 

0.0.9             3             u-. ynycuj; Si Q.— IT       -C 0 ^ Q. 
6 ^. «  c — ~ w h  a    - a,    C t)  -     CM     C- =s?     Q     *   »<-            __»--«._ 

UW-.Q.O-Q,. o c o 5 -* «-     aii 3*i    3 *•    •* xH   — 
*  3 « -C        C40-.CB -  - a          n -.     i. -.>     t. 
0.U  ttll Q,u  n 0 d.--"'! -.   O -.      I   IU      «»•      *l   • *      ll -.            *l- 
5<JC.C F-c— F    —o— qf-agCVfO"-    ;»  a c    :» o c   —    tr -    &c"D-c    ens 

I*   5      S-o 

e-;i iS-S is-i ; ^: & 

1.0,       uou *                 **• o        «.  -.   -- i 
* E   ~ w - « *-    c —    c        c*>-    c«         *- c   ' • — o   — a, —   •   -     a,   - c  *-   — * ' 

„  „ j-         J-  «    _r   H         j»          n     p •_   • 

US S 
0". -    OC-    -;    -  * 

SSS 

U   Q   U   3 

o — • « 
z  o  -  E 

« L.    O   « —   tl   « 

*   o   t 

MOV        V««( O  O •* 
£ — IO - C a,c n 
o      e ^ * C ° C 8 * g,-1 ^°J S-^ 
** S * *" "~      »> • — O • ** O      *• — xS ~ 

o -- -- u .e a. ^        -  ti JI  a  <J  «        - c  a  o fc 
Of      v           cot-«n«l«       c •     — o 

o >•»- c «   • c - € «      *so a. « i &— a — 
•-      «nn Of«c— e<o      u o»- * 

• uA*'ai.«i.roke    •• ] .ail. vi 
-j   •il'3      5S'°*'^«      ©•>!«• = 
~ ON ofl« c ao      ci>if««ii««L o 
EM       a       uooc^O       »j  n  «i  0>-o at <o O 

8    S 

311 &0   U •'«—    OHl    O                 •           O    3   »    «J   O   «   *> :.1 
^ ^       «    .  o  t>       - O  ^^       « " »  5.-  *  1 " 

 5o»cc-c   -jJim       o      v v a. R 
c«   -««0««3p3.0cnkC'-«e « 

UJ ca> *c o- c-Socs a.<  « ^ o*-o  - vi 

5§3 

LU   '—'   * 

3sl 
O J- 

<J   O        _i 
X V.         —           »0"3           CUO 

«UC   <X^    60C    *   *  s 
* * o"°i°«J |<8 | 3   I 

M^ • w s c  •'Y*'jC3c3e 

— O     — • e •   .•*—>, 
?o ~ Q. co «r~ •» "-— c 

o       •— o o  •             L  j fil 
*t    **    UJ 

a   e •       -JcMOOB^O^^ 

eS « u S^o w " So °-2 

3 

C  •  3 -O   O  •—  O  • 

l-O0«»Q.-Q.    O   M   ^   <* 

-c  «  a »  c        a  •  a      A* 

« h o—     • u « a— c o 
•  O JC  c  o»— >-   o  o  - 1 = 

li 

-   CL «—    3 
«   O   B   -   CT 

5 » * * "i 

—  c  E « • 

i-oooi 

8    S S        8 
s   is      s      a 

o       o o 

- B 

—  • •  CO >s-D   L.   •} O 
3-C$5o—   6—   #-DL. 
030EO£C03>ida, 

;l — 

<       J3 JS       O 

3 :° C 
2 JI - 

§cOQ-c*<"      a   a.   ! 
t5 Si tA -S i -! »    3 

?*      ? i _ _   s - 
5 is i 

.2   5 

77 Rev. 15 Aug 79 



t^O n'-c tj   3  <n   *i « •-. p     ,9) — ^               i.« 

b     O    " "     "     |j U"-^_l: £,   t, £ "0 >, -T-^^~ 

a. - - a*— a «J ;-. a c •*• o    e * c c ^Mc^ct 
X         C X   1    Q. Kfc-E - - _cr -3             0   : !t'S 

- n,   u - a.  • 

: -c    s - c - 
* <n   *  m - 

c    c       tj oe 

II 

5  O I   a ^ T3C•-o    ' 

-  - L oi« ce      o * 
l-          B    > B    L.   CO- 

OT  tH-^J TJ &e'~ 

* 3 

5 2 3 

3g| 

o »'"'j? I E  O — O  I 

_  L"  jn        — .«« c  » -  k-~ 

:§ 

Si" 
51; 

»  o ^ o ^ 

^U 

3 o S 

a:   K   J!        oc ^ J 

•.•|J 

t I       I 
X <S       <3 

5 B         •   C 

.     .5! 
e        - " c s3   ? .si 
fi    c« 

2        S - a 

• •*» —      OO-Kc * -      -               *- 
•o         « -<>- 

*     2 •>•« ~J»  "-ca"^ 

:     &!- • «>_ — •««><-. 

?„i 

o  k a 

«   3  I-   L.   C — JgcSH 

5 ft 

C *   *- 

M =? « -, 

3     n * 

. ii 

78 



iS—     £    5     ii * " Jj 
V   °   « H   !-   U C II— *"-C 

'68    •• 

s : 

;~8 :s ; 

; . 8 
. SS-8 g  S»5 
>-. o     —        L. 5 

a. o. § 

u  t. -1  fi,    u --•  &    •     u  C  O  5 -s    «" 3«i 
-<      c    <o o     -.cc       *- *- 

«•  «•  5      &.-• *1 —   O      •" tl«U      _ 

'      i (5 3 i lS.8 ISA   ; 4 

C k. T) i.* 
UWCUCC             OCO*cj5~c«<J          —6 •• *»"o 

-.3          03                  t>          0. q        c          fc  «    -     u     -• » n t   t 
w  5    «E4 •~E~«       "O0--0       •"«    « c « — _ 

O. 6 Q.^ "» "ISt? 

>s?.2 »:?s rs-3! »   >.   »i--.      ti»-      •-   a*-   e.~H'^ti'»a.|j5ii   c*-i. ,'",i^cAoc",    * T    Feu t c    fiiHi.    5   •.•• 

C   *   s,      C   « 
a.  — c   "-   • '2  J.5S 

c    " -net 

~li 

Pi 

:**   k- —   O        —       O   6 TJ   B 
3   * **-*-• U 

i-        d >       a >    *-  > K— 

: . |.5 

S3 

ll3 
f," 

3|l 
-i  o  i 

5i"- 

L
c 

E E £ E £ j fc -;?•; ISJ 

* * < * - - SI «s &s T>    '   l 

O  U V 

->sl 
° -08 

J.I -"Si,. 
ill 1 1 I 1 f j 

jj 3 X X 4 4 <*.!> • i"*" 

ill hi 
Jfi 

g2? 

o „ = 
-I ^ « f 
03     - »- »_ 
«t     :*• * z 
I—      -^ o o 

3i§ 

ill 

Ji'i'l 

I   I 1 I « 
o *, 

J5              • TJ   C CCX I    C          « C «         •— « a    - a. a     — I *- •flaw loo e<nx E« 
r,         ._0._ S.. a *JI  * j)-- 

Ji      *- 3- •(>>, 3- 
<*                    C^   * CT-i T)   -I   «    « T)   O -C 

—        *< .e w "". «-• o mo u "3 S o o 

Tix  o    . i-  v —  o - « — a. 

f-          • "o • ^. O O c  «(J * >«~ 

•*              C         »   « -D   C E   *>   <J         f O   «   c 
• o *> o *         a o -t; i ii — v • 
u      — m     *-**o i-ui.^ c •< 

• t> i — '• *« jif*H -    «•- 

i. -- k. t> •*- o «.-_.-©, «2 

«            •         *•            Ot^ C_   3^1- ~i 
i-         cao-c fc-civ 3ioo-o->"Qi 

C              U   «    E Ck.. c   ^   V    3 T) 1>    « 

5 *••; 

(«»'      g*~4     "- °       * • 

•130 g Q^'f * "*   J 

• I    Q 

• - -• u i> t: 
3 « fO — 

k        c c  E  ( 

n i i • - - 

J   OB   H 

r.s s 8- 

.si 

3—   •"! 

I! 

•5L 

lb: 

5 >.c j. S 
•    «— a S"   a. —     3 • — •    a g C an.     c 

3--       —   — « - « >, 
a—        «    u       — « ?       a y o- 

i .i 

77 Rev. 15 Aug 79 



> a.       * E     e 

*   -   -   Q.   ~   -  0. U  3 q ^        g lO^-.C    c 

-.CU *.£*•<             c  u ~     C*i-             U *•     'J   u «-   a  flj     QB-          w     En 
B •* o c 3    B *"         IUNC4.CC          acoi>o5*.cgu        -    C ^ 
a: -c t,- <o r     3 •»          oo^oweS          ~  6   — «     "O u   — u      *    '         c 
"«6 *0    "                  C  l>  u     C        y           -,  i,    -.       ~.HE--^--CO.'-- 
„  , I 1- —    ^ c         -  c u   — ». 'J          - -   ••• c n « t    - C is •-    E 
i,    i 4,               J,    *                 Q.   3    <B       a-    I 

§"s" gt §* ^ !>§ 12e    s3 s^'jsf «5'i. 
i.« 1        ot ~    1. — g    1-     i*.raj:R!i.~            ism- 

4, rc ». ^ .*    (,« &    11-.        v "       *-    a"    a-- ^ * «   a. IJ 2 i' 
£•-    IB ,C    1-      (C    «. -       >    3    C       >    O    C       -        fi    -       GC^'-C       E    <;T    •• 

UO.K-OK-- nO'--~,Oc-'-~--a--o,'in!-''-"-Q'B"i 

-   C   H   »   t      -cm-      6-CC.-C 
ii u e 1- —    *      :*•"-£- 

£ 0 >- a,       n o u « 5*2 
c    c       •of* 

3 i'st's 

5 £3 
ga? 
§11 •   Oj   .    - 

i i    alss «s 

355       S 

13  _J 1 

^   1  o 

•*  » * I 
I-    «  °   o 

f I 
.8 5 

g 2 id      ,-1S; 

3 °° s     *;: 

;ii s? 
fi. 

f>    ^ 

a ? 
5 5 

80 



• ;.* |, s    ; 
4,    -.    0 a*-    q a    «    •>    a 

a.- - a.* * &. v >,&. 
«     c * a a. •£     r 

"SI •*! 'cj- 

:r 
* "o                  c                i. 5    y 

«o    » -a                    a        u a a -•    u      a »•• 
-•S- * x N «--.t-c'6**oxc -a a                             o 

ill        ^ «. "Q . ..   «.      . u   ,       U    -    -tu       ^«    , a    W      1j k. -0 4.                                                           I. ft 
_„ =    «. 8    ., c a *• c a - u-yu-aeow- Baa a ^         *                                        -* 
C*-o    ca     q <* a w q a q q oc    a a u 6 a     e a u •     E         *• *»^         a                      *•           ... 
»              -         -o               — a 93                *         a. B      «         a a    • *•    -• a»    • ..at.         *           c          -co 
«-C £     a£     a — a- 0 al  o — 6   — •      1j a    — u      » u         q *»...           ,   w   *.    I          — a * 
*.t.fe».&». q a u q      u --a--     -•ai--a--CBa-a -< y u    a c    •• 
•.-.#>    i. •>•    k. c •< c u •• *, u -.—    'Ci'li    •!:•'< a{c<            a * .c 8 

- k. — q    -— c -wgc a a        a        a* a o a    a.— a *p,*aq«.—    a      q J« 
a. a. a a a      - t»      •    u c    o .c a, 6        a — r      -e o >. a.       a 8 o 

E _    „ e-, «. t» <. a   . qTj-cac- a     oar" 
uk.-a   y -« a.  • y c o 5--, >.   a a        a a    a        x  -^ vu   — *- 

a<      q a o     — q *-       --        a        •>*.•. — ?•» 

•c o L. a. 
w ft - a r  • 

i- ^ a    a- *> - o    c    aa 
:*^- tju 

e;Sisi Si i <$.JS it: 
i*"    i"-5aa»ivi^a »• a    -a    «-aa    *-a    o    *t 

2 "* •* a . a5 

! - -   8 S JS 

is 
a  o « 

azi 

o • — 

o _i       5 

ciii 

:, i-is.i,:  I it,, 
«aa«oaa«- *• -•     *- a •*> 
»i-      •<->-•(« a c >• la 
• U«L ao>      a B t. £ — c — *» 

— icu       t»Mi c — x  a 

*-o      *• • — •     *>- -o SB I 
a e* •* - >      «»— ^ c  - • c*      • 

• • a »     *"~o    £'•»-    S c 

k.       « « o a a      £   *   t        ---  a a 
BBC — — — C •» »-•*     »- 1 
n -o o «       u--a--«tj--cnoa 

c>a      o - - a      t.^ijgi.3 
-oat      -»K--ouio*aa-o* 

• o.     t. C •. ]     Hal     t. 

o a a — a « "     S a      2— • S • 

c      a     swolZ   ••••>«i- 

— ao— •uti ui     —a. 
— • — J» - Q * t"- aw      "-e> — • •• 
«» adcll      a. o c c a —O O -= *> 
• of •'a      —C a «- a 

<  »• - 

k-u«o-a      ao           aa 

• OB   i      — »o«x  -• •* 

i.0. cc"?oo*— 2.  .? 

-Dafeacaasac-      c 
- «-tf           a a E f   -      * a 

" " 8*2 °>^w         5—S"^ 

•   BE—               U«f£         >-> 

S aaa C &£ ' 

- B   C— U^ 
•o a  3 o a « a 
it      C 2 — 

B       *-<-» O •• •* I 
s c li.   e 

" i °J I UI l 
o —" a o T> a a i 

— -o > © £ 

OB        -   O oc   • 
- a. a c — • • *• 

-B-lf «•   U   - 1 
- >n a 

^L.. —k. OBC"0 

* •> - * a -        *• a i "" S 
o T)  •• OT> •• •        a*-*- 

Q.C   > Q.B> ^ia        1J 

?!• sZ•   8»aj|» . 
*] **"i     s* *xif 

?B— >•-        > i- o » - a 

«2 * a S a        B       >s-   B " 
cs es i   -   •   s .     .• 
k-BB was       <-aau* 

• a "a      a        «i«f at* 

a* aa » a — a     C 

aco oco       okia    c •- 
- •- - • - -Be       t a. 

C B j l-BB I- *«•« 

B— a— BO.""a*, 

a-  a a— a • " a S a"^ 

11° §1°   • 
e c - • u        » 

- B c »" S — 
- a a o £ a t a 
ei-f                  o 3        -c •» 

*- — o i. a    •- B 
*-      —  » — —ta.  c 

•JBB*- <J ^•'•O — 

- a  a  o -   o -o  a     OB 
c*^— c— r fi.  >  > 

siiili §   ill: 

§     S      g 8 g 
» •»• O    O    r= 

s   s 

; 5 3 
> O B     O — ^ 

[1 S J | i f I  j    c |    s 

»  A 91 "    a  a.   Jt   «  & 

—  • _ —  - 4 

> a   —    i    a    - 

- a   —  _   _   —  . 
S&   •   *   «   «. 

u,  J 
°i 

81 Rev. 15 Aug 79 



"3         C •SO- TIE         C 
~  0  - ~        b •.  k  i.  B 

a, ~ «- Q.EB-- aiPi>a, 
«^c * \. a, KB     i 
^f ** * •< * - £ " 

JJ «. - a.   -J - ft jco_a- 

; 3  ^R  : i 
:5   J5   5, 

e:;e* g. 

-cua    si 
~ £   *       .. fr 

.?« =s- 
a E       a — 

*«! if a 
- 6-- -6c- 

B-Z &^s^ &>a« E   -     E   C ^  ' 
- *    -   q      C     *   - 

II 

•- LU   r. 5 UJ 

° -i => -a" 

si-; 

51     "    O 

E  a c i ?    ?:    f    it; 
... 
?.. 

>   •   o o   *   I 

iljt     •: 

6 w a « n e .- 

;,    s.i" 
•t^   ^*i^ i- 

!f i' 

Ji 

,, 

e u • i 

3 " 

82 



•o"°e        •ooJ la  IS        C *iS 
«kS ti^c u «  » *J a - a 

f      c •   t a 

3  "      3--   O - t.   0 TJ   *i     >, i, 

U*"UO-3HO»- 1*3 * _ • 
acO*UO»-EaU "I *• *TJ * 

•C 1 

"•*: 
a - a.   •     u c o o 

fr6~    £•-,. 

»i?S ~»5   c    t»u    «» *•   * •   -   «--       «!»- 

e :& ejs e-s i s^s t%* i K n?s? f ; .jnss iii; s »; Si sss 

. S £S !  t S      SIT 

5 .?a 
wi a    «    IN     w     Z   -    . 
-        *   —   —    «   - 3 i 

s £ 
2Si 1 i.1 " 2c > 

= si: -   O.M   a 

?. ?= -i. 
f   <J   • TJO       C--W 

8 

V 

c —  '•••-• 

—  O    — T)     C  k. 

I**, ?nic ^io SS   g|   1. 
•:i. U   9    U^     • W 

3s;H ill O —   M    I 

 «       > -       e - > o a 

l" ? * tl o 3 

So, 

•- •?"         ? - "a *" o  a 

5— S *5 a      t. + >- * 2~3 

O          T> U   I    »               a   &          OO   i- 

• "g J-       § aj   ^a  a _^  c  a 

8«« - >C II   ico 

m    —   • »— a   c— a a a 
a   O   -      •       —COO        A t. 
.-•  £.' .1 „&g„S2 
•w —   I     —  C — •    - O—    3 - c a 0    a-- c ^    at.    • a c i. 

*   •< Si 

pis 

•s   s 
S.5     I 

• • • >• • > 

iff       *     » 

- • o 

H! 
•II 
> • • 

Hi 
• c 

- c 
"1 * 

lit 
Jlti 

— 5     o 

;?s 

Jil    JliH   I 
ss; 

Si 

i t • c 

It". 

•-•I- 

S -a  * 
t.i 

.HI 

• U   3—   •   •-     - 

s:£ 

8; c « • a      *       *t-«w       Sv 
= -«••— i. • f o •• 

^-:^di3 il 
-•~f.c c -c c •   - 

I •* «lk k • v. 

> at. - • a . = o a t - .. 
i-c        • • • u .   !»>. >— ^   • 

a JS • eta -. 

s- 

•  I   •-   S**\. *    O   •    3 « 
O   •    3   U A OtO — 
3"*"a** Si.*****; 

at — >,-»)*• o— c — 
OB       r, a       c -o a        5. 

o*»-  i|ll «•   .«   .    k-.        • 
Ot-ui«i •      o • a- *--o*- 
        c   • - 

» — * «      is m a: 
:  u t» I— O • 

I   1-   D    ^    I   •   • -    «    ••    L   »i •     3    3    UJ 
a — a > S c « u t o   . u  t o 

S.c - • a M • * o • a -. o**'   ° 
««>,t*I ui- at . _i   « •   a 

si 
sj 

• * 

? I; ; 
• aj   *- 

5:8 

• • 

•* • s 

if § 

am a- 
m     os 

a o c 

a   =   i 

ri      n      my « r- 

1 5 j a  a 

p   i 
e   • o 

3     it 
-     t - 
13 = 

83 Rev. 15 Aug 79 



zi'. aj                      "°fi''0*"7ls » 6 »•    " <?    "                                '• * O U • 3 C    V       "                •    •                              "*- 

c                     «, o «        *^ti        S.J-r ff* w   •• c    *•   • et-ct,- u*-uu-a»o--              I «    a *            « - 
«                    ft"**        & * ^        & l! *"• & c ~ o    c *    e £ «* •« c    u c c oco-jyo-c-iy        »    C        - •« -a        * *- », 
?,                     F     S        ? i1 fr       If " .. • -            -        "2 _ - 3        99 k        5.«      c        »,-i   .----*   • t. »,   .    t <•.          c -co 

• *««**'           ".2? ^-SSt-wc -co-vu »—   •.c-t-S-e-j-.l.ccj:           * <J   « S «   I    - g .. . 
- w — c    - — 5        •• ;• • c t, i        L        t, B ag«    &— •> to.   hue*-—    k      c-«F-c- «>».-,.--. &o-. * i— 

o                         •• fr **        _*        ^.i^r                •.,      »> n c    y < o. i a - T       'iwa       uou*- «                 -.o       <• I • > •*• %  • 
*•      »—   *• e 1!        ••**' I                cT: - c v    e *• «     a    -J  3 q *••-.•.•*•«§**.«•.. « c—    c c * *    c * —• *• C -it1-! 
UW^O.V-*.«SOS--N xjt, 3V3 * - Js3   - ^ H u        u      --J-.ws--,*>-n-.-.      Q.-e - * <•<    u     o 

iv C <    C-C-     •_***•• •   /:~i £1    ,ci > >3C>0c •-     »   «    Bc~5>-c    6vTJ'-     5—"     ->-     -  - -c    — -c — c * 
c                  48-3s <3|'3*'  •• •*^**. *• «  K u Q. K.0   R-* " O1*--   o c - -   -*   •">8*«->3.c!44   8   hi   k -   ten*   h« * w *, ^    __-p«- 

c " 3 « . .                Z     .         .         . 

o   -1 

S   S 

» S* 

age 
o       *-* m ° i*- 

u   •    -f i 
t-   -^    C «  ° _i => *» a *" 

5cf 
• c f - 
» E «2 

c c i « • 

i       i 
;su- 

o  o 
_   o 

f8. 

ox "3 
•^      *   *- 5 -        t — 

tj-i - »•-      e     u 
c> — *•• • ••• 

Eg 

I       n    •  - a       O 
I*- -       =  "   * "3    -    -    • 

•v * -   »— i 

t"ii 

. C~   -«* 1       •a     * 

o - — & ~"£ 
.o        — o—        •"*•*(" 

&s* irs- i:-a 

a ? 
; 5 <s 

84 



e       e o 

g 

§   I     § 
?   *    i. 

i      § 

§     i I      I 

•|   i 

§  g    i 
o o e o 

5.      8. 

8 I 
a s 

i      § 

S   "      l! 
UJ o u.   * 

i 

s     i     § §      i 
i        s 

8 8 

•O O • K\ 

i § 
1 ft 

• 
i i 3 
•      o      « 

i i r 

•n *\ 

3J 
„4 

I       i 
*       s 

ti 

15 
5. 

§£j        si        ii        £|i 

8    til F      « — • 

§   If 
a *'? 
I 
3   - 

fS 

•J8 

3a 
jja 
U 

a 

;   e s - J ii! 

1   ;  -  v 

; -  2 1 

* i I I 
^   8   £   °. 

! i * ! 
S • f ' 
. t 1 s 
i ; 5 . 
- S . i 
O        -       K - r   ;  g 
;  I  » c 
11 *; 
« »: | •    R     I 
o 

1 ! i i 
is* a 

85 Rev. 15 Aug 79 



o 
o 
o 

o 
o 
o 

o 
o 
o 

K 

UJ •- 
Q CO 
  O 

o 
o 

o 
o 
o 

«t 
z 
oc 

=r LlJ 

UJ <t 
_i 
CO Ll- 

<x O 
h- oo 

1— 
CO 
o 
o 
_l «* 
CK; 
UJ 
Q 

— o 

J3     XI     Q_ 

o 
ac 

o 

T3 C 
D   4i <d 
o» — — 
L.  H~ a. 
m •— 
~-   -o o 
C       O UJ 

UJ   e — 

0) ui c 
VI • — n 
11 -O a. tf) a 

• — *J o 
4 iSi UJ 

0)     OJ     o 
OJ     </>    CO 

—   *->    c 

Rev. 15 Aug 79 86 



OC o22l 

,66„C!i 

CO °> 
Q. r— 
OC OS 
O """ 
CJ>   

oo 

CJ 

CD 

to 

i 

.1 

a.      1     — 

«J       j       o       «       o 

.!! „f 71 4- .Cl oCZI 



c 
c 
o 

i 

<x GO 
GO 

LU 
LU 

^ <r   
cc 

III Q- CJ 

Ll_ JC: >- 
CD 

LU 

Ll_ —' • CJ 
«I CJ 
C_J rr Z co 

o_ r— 
- <x «I 

<=>  en 
-«£ LU 

1 
_I 

CJ    — 

CO 
CJ 

LU «•— 

CQ 

1—   CO 
CJ   =3 

LU 
n 

    CO 
OS   Z3 
1—   «t 

LU _1_ CO 

LU 
rr 

CO 
1=1 

CJ _l 1— CJ 

111 11 i LU t— 

T _J LU 

CJ 1— ^ 
CJ 

=D 
CJ 

.  v> 
^*-J^%- 

ctf £ 
^ 5kSr^ 

fc ,#j 

0j"O 
l/> C 

1-° 
o^ IP 

Ogo o »^ 
en * a> 
— *> > 

*> O  3 

o</>"" 
c   .O 

~     o 
o>      a.1- 
tr>* j o 

t/i      9 

o, o 

°S 0°- 
>.o> 
v - 
•/> c 
E.2 
la 

u <-l 

o   - 
>- 0)     . 
01j*x> 
NO  V 
~~ -o 
O 0)  J 

-£o 
V      c 

o > 

• e 
c o. 

4> o t>   «_ ' 

0 » 

01 _| 

41 t o 

o 

o» 

ot 
O 3   O 

(A    oi i-   .  

E~ „ "- ° O o w 

^f o 
DO O. 

o.2c 
o 

13   o 

O O"" 
« c o 

,O!L 

311. 

-5° 
5=o 

•>  - o 
wo,, 

is- — </l k. 
£ 01 01 
O O    c 

Q- c   E 

OE 

«- * 
Oo 

-  01 
o\c 

£s 
w. 0) 
o >- 
_o 

OiC 
c — 

°>  JO, 
Q-o oi 

o 
0-t.c 
.__ Cl 
c t> o 
oi co 

•° £ 

ot « 
»" o 
So^ 
£*S 
Q__JO 

00    d 

*-   0) -o 
CO C/> __ 

E   3 
CO   3   o"D  CO 
CD CC    {   o)J 
QO XI   O 
<"3 *•• XI   W — 

O)   * S   E 

CJ    O Q 
3— « (J 

TD— ^  CJ 
<U O TO 
v-  Qfl_ 

O— .O 

ro O         

O— a, 
W  3 

roo      — 

<n«_> *-  to 
x tz ' 
o o o o 

a. ci 

W.O  CJ   CD 
CO t- 

Mc a> 

O -^   CD 
— (A n w 

*- o E 
o 

to     -«-ce 

to c) coesi a. * 

: co-o QJ — 
• CJ   Qj-C— 

CO   *    o 

O)   CD ( 

a-- tvi t- 
O-O ^^ o 

ci— 
03 vt      +-> 

00TD 
— ^o c= 
— _ o 
.— t/i 
*   CO 

«o CJ 
aCNI 

: cu t= 

C   ^   0 W 

- co ^a, 
tuJe «j-o 
— co ^ c 

zi a, 
o"r 

co . . 
a) • 
j= — 
I-CO 

C CJ 
— o 

CD   x   O   CD 
c (u^r 
c X 
CO   0 CD 
•C- JC   CD 
u      co oa 

-a-j ca 
—*  CD        *J 

O ^   i-   GO 
CU  (j  CO 
'—' CD   CU  DA 
o._,  C   CO 
^-   OO — »T 
a.i_     -a o 

taE t= 
CU O   O CD 

-TZ t-   CLCJ 
—• ^»- V) C3 

°       a. 
»- *- vi *- O 
CO CU   i- OJ 

"wo 
' OB       co O -O 
: t= ro QJ       cu 
J         _   CD   CD 

co -^CD x: CJ 
CO   CD  ^.^   ^ 

(D   ^ C   O    O 

i^Xlj 

?**( 

,o 
\ Vlfffffff ^   JM 

• S3* -'~1*' 

-^5«& 

<•« 

- 1    1 i 
- 

OJ _ n   
\ 

\ 
o       •< 
or          UJ 

§ _ z         z 

5 1-        l- 
3             => 
o         o 
_J         _J 

~ 
UJ              UJ 

CD z         Z 
z         z 

3Z            z 
<j         o 

O 

: 

o 
•«• 

1j - 

— .^ 
t- *• ^> 
Ui s 
u. 

•**. 
^~ 

z $ 
Ui O i— 

u 
« *— 
CO 

C\i 

_ 

o 
V 

HPk - 
o i^^"^ 

u> 

- 
o 
CD 

\ 
- 

o \ 
o 

_ 
\ 

  

o 
CM 

o 1 i   i i 

o 

o 
LU 

O    CO 

z    UJ 
2   z 
»-  z 
o    < 

co    0 

<r> 
co 
< 
o. 
> 
CD 

">     «     S 

ar 

* r 

u*: 

n—r "i—v—r 

1J • 

^ ^ 
«$ 
is 
$ 
V 

j^ L _l I L 

o 
i 

o 
I— 
o 

CO     «« 

o 

CO 

"«*£', 

m 1     1 l      l      l      1      1      1      1      1 i   i   i   i   i 

o 
t~ o 

UJ 
u. 
z V^^ 

- 
o 

UJ  o 
o — 
z < 
en 

Q 

4 
O 

O 1     i i   i   i   i   i   i   i   i   

CO 
CO 
o 
a: 
u 

°?   -. 
0D     <t 

o z   — 
O     Q. 

•fJS5 

; '•& 

o 
1    1    1 1      1      1      1      1      1   J      I      1      1 

o 
1      1      1 

fO A.                                   *"- %                                              o<t 
ta m                                               o > -                    < ¥:?t                                                 cc •< — 
s. XXlOj.                                                                                                                               y     O 
^ ::::::::::-i^                                           1 x 

o <o /.'.!•.....•'•'.'••. n.                                            1   "J _ 
CVJ s. ~^J^^M  Jj»  ^   ^   • 

0, *^ 
s -^^MiUBH 

O 
o 

•::'ft:   i '"'' "     >i*,r 
- 

Ss1**^ 

r— 

1      1      1 I Ill i      I      1 

o 
tr> 

t- 
co 

<t   x 

CJ 
UJ 
CO 

o 
o 
o 

nfliva 13A31 V3S NV3H-133J Nl N0HVA313 



C3 

CO 

I I I        CO 

CD- 

DD 

t_3 

CJ> 
•a: 
CJ> 

co 
O-   r- 

• O        °  CD 
'        I        CJ     

I—   CO 

    CO 

LU' 
oo- 

DC 

oo 

w a: 

I * 
* *,w       5 3 
2  -   »       o w 
_i   _i   ->-  a  x vj 

m 

•Sfffffi Ml'&TWI s> 

33A3T 39UVTN3 

CO 

isl 



A 
FEBRUARY 1979 

P 

P 

E 

Cache Creek Basin 
California 

N 
D 

I 
Feasibility Report 
And 
Environmental Statement 
For 
WATER 
RESOURCES 
DEVELOPMENT 

X 

E 

S 



CACHE CREEK BASIN, CALIFORNIA 

FEASIBILITY REPORT AND ENVIRONMENTAL STATEMENT 

FOR WATER RESOURCES DEVELOPMENT 

LAKE AND YOLO COUNTIES, CALIFORNIA 

Technical Report 

SECTION A 

SECTION B 

SECTION C 

SECTION D 

SECTION E 

SECTION F 

SECTION G 

SECTION H 

THE STUDY AND REPORT 

RESOURCES AND ECONOMY OF THE 

STUDY AREA 

PROBLEMS AND NEEDS 

FORMULATING THE PLANS 

THE SELECTED PLANS 

ECONOMICS OF THE SELECTED PLANS 

DIVISION OF PLAN RESPONSIBILITIES 

PROPOSED REVISED COST-SHARING 

RESPONSIBILITIES 

N 

D 

I 

1 

PREPARED BY THE 

SACRAMENTO DISTRICT, CORPS OF ENGINEERS 
DEPARTMENT OF THE ARMY 



SECTION A 
THE STUDY AND REPORT 



THE STUDY AND REPORT 

TABLE OF CONTENTS 

Item Page 

PURPOSE AND AUTHORITY A-l 

SCOPE OF THE STUDY A-3 

STUDY PARTICIPANTS AND COORDINATION A-5 

STUDY PARTICIPANTS A-6 

LOCAL ORGANIZATIONS AND AGENCIES A-6 
STATE AGENCIES A-7 
FEDERAL AGENCIES A-7 

PUBLIC MEETINGS A-8 

INFORMATION BROCHURE A-9 

THE REPORT A-9 

PRIOR STUDIES AND REPORTS A-11 

CORPS OF ENGINEERS A-ll 
U.S. BUREAU OF RECLAMATION A-12 
SOIL CONSERVATION SERVICE A-13 
STATE OF CALIFORNIA A-14 
LAKE COUNTY A-15 
YOLO COUNTY A-15 

LIST OF PLATES 

Number Title 

A-l General Map 

Appendix 1 
A-i 



SECTION A 

THE STUDY AND REPORT 

1. The organization and content of this technical appendix are explained 

in this section, which also contains background information concerning the 

study itself, including authorization, scope, participants and coordi- 

nation, and prior studies and reports. The technical appendix follows 

essentially the same sequence as the main report but provides more 

detailed information developed during the investigation. 

Purpose and Authority 

2. 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 solve the problems. Eco- 

nomic feasibility, environmental quality, social compatibility, and con- 

formance with the wishes of local interests were major considerations in 

selecting a plan of improvement. This report has been prepared as a basis 

for seeking Federal authorization to participate in constructing a project 
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to alleviate flood, sediment, and related problems in the Cache Creek. 

Basin and is in response to resolutions by the House of Representatives, 

as discussed in th« following paragraphs: 

3. The Committee on Flood Control of the House of Representatives on 

29 May 1946 adopted a resolution concerning protection against floods in 

the Clear Lake area. The resolution reads: 

"Resolved by the Committee on Flood Control of the House of 

Representatives, that the Board of Engineers for Rivers and Harbors 

created under Section 3 in the River and Harbors Act approved 

June 13, 1902, be and is hereby requested to review the report on the 

Sacramento River and tributaries, California, from Collinsville to 

Shasta Dam, published in House Document Numbered 649, 78th Congress, 

2nd Session, and subsequent reports, with a view of determining 

whether previously considered plans for the control of floods in the 

Cache Creek Basin should be modified in any way and particularly with 

a view to determining the most practicable method of providing 

protection against floods in the Clear Lake area." 

The Committee on Public Works of the House of Representatives on 19 June 

1963 adopted a resolution concerning the Cache Creek Settling Basin. The 

resolution reads: 

"Resolved by the Committee on Public Works of the House of 

Representatives,  United States,  That the Board of Engineers for 
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Rivers and Harbors be, and is hereby, requested to review the reports on 

Sacranento-San Joaquin Basin Streams, California, published as House 

Document Numbered 367, Eiphty-first Congress, First Session, and 

other reports, with a view to determining whether the existing 

project should be modified in any way at the present time, with 

particular reference to the Cache Creek Settling Basin." 

Scope of the Study 

4. Cache Creek Basin 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. The study area is shown on 

plate A-l. 

5. The results of the studies presented in this report represent the 

culmination of investigations conducted by the Corps of Engineers in 

analyzing flood, sediment, and related water resource problems of the 

Cache Creek Rasin. Several alternatives to help solve these problems were 

investigated on a preliminary basis.  A benefit-cost analysis and an 
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assessment of environmental, social, and economic effects were completed 

for each alternative. From these alternatives, the most desirahle plans 

were selected based upon wishes of local interests; environmental, social, 

and economic acceptability; and cost effectiveness. Detailed studies of 

these plans were then made which included detailed design and cost 

estimates; hydrologic studies; analysis of benefits; and assessments of 

environmental, social, and economic effects. Studies were made in 

sufficient depth and quality to support the recommendations. 

6. To perform the various studies necessary, substantial data were 

collected. Certain of the mapping and topographic data used in the 

investigation are as follows: 

a. Channel cross sections taken along the Clear Lake Outlet Channel 

and on Cache Creek from Rumsey downstream to Cache Creek Settling Basin. 

b. Topographic surveys made of the Cache Creek Settling Basin in 

1934 by the Corps of Engineers and again in 1968, 1971, 1974, and 1975 by 

the State of California. 

c. Topographic surveys made of the Yolo Bypass adjacent to the 

Cache Creek Settling Basin in 1971 by the State of California. 

d. Soil tests made in 1975 of the materials within the Cache Creek 

Settling Basin to determine their suitability for agricultural and 

engineering purposes. 
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e. Extensive topographic surveys with 2-foot contours, available 

for many of the developed areas around the perimeter of Clear Lake, used 

to determine the extent of the flood plain. 

f. Infrared aerial photos of Clear Lake in 1975 obtained from NASA 

and used in the environmental studies. 

Study Participants and Coordination 

7.  Study Participants and Their Contributions. 

a. State of California Reclamation Board provided technical 

assistance on sediment control evaluation and provided estimates of cost 

for real estate, relocations, and easements. 

b. Lake County and Yolo County Flood Control and Water Conservation 

Districts provided assistance on public participation activities and the 

operational aspects of Clear Lake for flood control. 

c. U.S. Fish and Wildlife Service and California Department of Fish 

and Game provided evaluations on fish and wildlife aspects of the 

investigation and analysis of fish and wildlife benefits and associated 

costs. 
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Study Participants 

8.   The following organizations and agencies contributed to the study: 

LOCAL ORGANIZATIONS AND AGENCIES 

Audubon Society, Red Bud Chapter and Davis Chapter 

California Wildlife Federation, Inc. 

Central California Agency, Bureau of Indian Affairs 

Central Valley Regional Hater Quality Control Board 

Clear Lake Water District 

Clear Lake Water Quality Council 

County of Yolo Public Works 

Lake County Board of Supervisors 

Lake County Flood Control and Water Conservation District 

Lake County Planning Department 

Northern Yolo Conservation and Resources District 

Reclamation District 2035 

Sierra Club, Mother Lode Chapter and Redwood Chapter 

University of California 

Yolo County Board of Supervisors 

Yolo County Chamber of Commerce 

Yolo County Flood Control and Water Conservation District 

Yolo County Health Department 

Yolo County Planning Department 

Yolo County Water Resources Board 

Yolo Sportsmen's Association 
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STATE AGENCIES 

Attorney General's Office 

California Department of Fish and Game 

California Regional Water Quality Control Board 

California Reclamation Board 

California Department of Water Resources, Central District 

and Northern District 

Department of Transportation 

Division of Forestry 

Division of Soil Conservation 

Division of State Lands 

Farm Bureau Federation 

Historic Preservation Office 

FEDERAL AGENCIES 

Bureau of Land Management 

Bureau of Indian Affairs 

Bureau of Outdoor Recreation 

Bureau of Reclamation 

Environmental Protection Agency 

Federal Highway Administration 

Fish and Wildlife Service 

Forest Service 
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Geological Survey 

National Park Service 

Soil Conservation Service 

Public Meetings 

9. In addition to many informal meetings, the following formal public 

meetings and associated activities concerning the study have been held 

with Federal, State, and local agencies, news media, and interested 

organizations and individuals. 

a. The Notice of Initiation of Investigation was sent in flay 1969 to 240 

parties. 

b. The first public meeting was held on 2 July 1969 in Woodland and 

was attended by 62 people. 

c. During the plan formulation stage of the investigation, two 

public meetings were held to present alternative plans. These public 

meetings were held on 2 and 4 December 1975 and were sponsored by Lake 

County Flood Control and Water Conservation District and Yolo County Flood 

Control and Water Conservation District, respectively. The meetings were 

attended by 117 people. 

d. An informal workshop was held on 9 March 1978 in Clear Lake 

Highlands, and  formal public meetings were held 20 and 21 March 1978 to 
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present the proposed plans of improvement and provide opportunity for 

public comment. Forty persons attended the workshop and 96 attended the 

public meetings. 

Information Brochure 
10. An Information Brochure, "Investigation for Flood Control and Related 

Purposes, Cache Creek, California," November 1975, was published to 

present for public evaluation alternative solutions studied for flood 

control, sediment control, and associated needs in the Cache Creek Basin. 

The Report 

11. This report is arranged into a main report and four appendixes. The 

main report, a summary of Appendix 1 (the Technical Report), is meant to 

be readily understandable to the nontechnical reader. The main report 

also contains material on plan implementation, coordination, a summary, 

conclusions, and recommendations. 

12. Appendix 1 presents for the technical reviewer more detailed 

technical aspects of the study and its results. The main report and 

Appendix 1 generally follow the same format in presenting problems and 

developing solutions. 
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13. Appendix 2 contains all comments received as a result of coordination 

of the draft feasibility report and EIS. Responses to those comments 

received on the draft EIS are also included in Appendix 2. 

14. Appendix 3 contains copies of the Gopcevic Decree of 1920 and the 

Bemmerly Decree of 1940. These decrees govern the flood control and water 

supply operation of Clear Lake. 

15. Appendix 4 is the Environmental Statement. References are made in 

the Environmental Statement to other parts of the report where more 

detailed information can be found. In accordance with guidance from the 

Council on Environmental Quality (CEO), 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 EIS will be more 

readable and a more useful document to the public and decision makers. 

Detailed information is contained in Appendix 1 and is referenced where 

appropriate in the EIS. 

16. Appendix 5 is the Section 404 Evaluation Report, which is required by 

Section 404 of the Clean Water Act of 1977, Public Law 92-500, as amended, 

when dredged or fill material is placed into water of the United States or 

associated wetlands. A summary of the evaluation is contained in the 

environmental statement (Appendix 4). 
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17. Appendix 6 contains reports of others and correspondence which is 

pertinent to this report hut was not obtained as a direct result of 

coordination of the draft feasibility report and EIS. 

Prior Studies and Reports 

Corps of Engineers 
18. Senate Document 23, dated 16 December 1925, authorized a settling 

basin at the mouth of Cache Creek. A history of development is discussed 

in Appendix 1, Section C. In the mid-1960's the Corps conducted studies 

of the settling basin, but no action was recommended as a result since the 

need for sediment control was not critical at that time. 

19. House Document No. 259 (89th Congress, 1st Session), dated 9 August 

1965, covered an interim report on Scotts Creek, Cache Creek Basin, 

California, and recommended construction of a multiple-purpose dam and 

reservoir at the Lakeport site on Scotts Creek for flood control, 

municipal water supply, irrigation, recreation, fish and wildlife, and 

downstream levee and channel improvements for flood control. The project 

was subsequently authorized in the Flood Control Act of 1965. Advance 

engineering and design studies have been completed; however, the project 

has not been constructed due to a lack of local assurances. Therefore, 

the project has recently been classified as deferred pending receipt of 

these assurances. 
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20. The Corps of Engineers investigated the Clear Lake - Cache Creek 

Basin during the latter 1940's to determine methods of solving flooding 

and water resource prohlems in the basin. In a "Review Reoort on Cache 

Creek Basin California," July 1950, proposed were a 250,000 acre-foot 

reservoir at the Indian Valley site on North Fork Cache Creek, a 40,000 

acre-foot reservoir at the Kelseyville site on Kelsey Creek, channel 

improvement on Middle and lower Scotts Creeks, a new channel for diverting 

floodflows of Clover Creek, and enlargement of the Clear Lake Outlet 

Channel. Other sites, such as the Blue Ridge and Wilson Valley sites on 

Cache Creek and several small reservoirs on tributaries to Clear Lake, 

were also studied. 

21. The Corps proposed that the Clear Lake Outlet Channel be enlarged to 

a capacity of 8,000 cfs to allow improved operation of Clear Lake for 

flood control purposes. All of the proposed reservoirs were to provide 

flood control and to conserve water, primarily for irrigation. In 

addition, all of the proposed facilities, but primarily the enlarged Clear 

Lake Outlet Channel and Indian Valley Reservoir, were to enhance 

recreation. 

U.S. Bureau of Reclamation 
22. The Bureau of Reclamation studied plans for developing the water 

resources of the Clear Lake - Cache Creek Basin as a part of "The 

Comprehensive Plan for Central Valley Basin California," dated May 1947. 

The Bureau contemplated that the runoff from Cache Creek, other than that 
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from Clear Lake, would be regulated in Indian Valley Reservoir on North 

Fork Cache Creek and Wilson Valley Reservoir on the main stream, utilizing 

capacities of 250,000 and 210,000 acre-feet, respectively. These 

reservoirs were to be used primarily for irrigation but were to be 

operated also for flood control. Irrigation water supply was to be used 

for lands just west of Woodland. Development was also proposed for Kelsey 

Creek and the Yolo-Zamora Canal. With the exception of Indian Valley 

Reservoir, none of these facilities has been constructed. 

Soil Conservation Service 
23. There are two U.S. Soil Conservation Service watershed projects 

currently in final feasibility stages of planning in the vicinity of 

Cache Creek. 

a. The Cottonwood - Willow Slough Watershed Project located 

adjacent to the Cache Creek Basin, south of Capay. The Lamb Valley 

Diversion feature of this project would divert floodflows into Cache Creek 

near Capay. The timing of peaks and relatively small flows of this 

diversion will cause negligible additions to the peak flows on Cache 

Creek. The major feature of this project is a proposed reservoir on 

Cottonwood Slough, in the upper portion of the watershed. This feature 

would reduce the floodflows into Willow Slough. 

b. The Dry Slough - Davis Area Watershed Project located adjacent 

to the south boundary of the Cottonwood - Willow Slough watershed. 
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Features of this project, which include a diversion of Chickahominy Slough 

floodflows into Putah Creek, would reduce the floodflows into Willow 

Slough. The combined features of these two projects would reduce the 

floodflows into Willow Slough hut would have no effect on Cache Creek 

floodflows. 

State of California 
24. The Department of Water Resources (DWR) has considered the 

transmountain diversion of Eel River water. The water thus developed 

would he integrated into the State Water Project. These studies showed 

that of a possible 670,000 to 1,230,000 acre-feet diverted from the Eel 

River, about 60,000 acre-feet is expected to be used in the Cache Creek 

Basin and the remainder would be exported. The State developed 12 

possible diversion schemes, some of which are via Cache Creek Basin. The 

most promising route includes the Cache Creek Basin. Following completion 

of the DWR studies, the State established, in December 1972, the 

California Wild and Scenic Rivers System, of which portions of the Eel 

River are a part; and further studies were deferred. A report and five 

appendixes concerning Eel River water were originally scheduled to be 

published as DWR Bulletin 175. A report was, however, published in 

December 1972 presenting alternative plans considered. 

25. The Department of Water Resources was directed by the Reclamation 

Board to develop an interim plan for the operation of the Cache Creek 

Settling Basin.  Two reports prepared in 1968 and 1972 by DWR indicate 
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that the settling basin storage capacity has been nearly depleted. These 

reports also discuss both short- and long-term solutions to the sediment 

deposition problem and indicated a need for additional sediment storage 

capacity. 

Lake County 

26. Tudor Engineering Company, under contract to Lake County Flood 

Control and Water Conservation District, prepared two reports in January 

and November 1973 concerning the Kelsey Creek Water Supply Project. This 

project would essentially consist of construction of the Porno Reservoir 

(Kelseyville Reservoir) on Kelsey Creek to provide for irrigation, 

domestic water supply, and recreation. The reports have been prepared in 

compliance with the requirements for a Small Reclamation Project (P.L. 

984) Federal loan administered by the U.S. Bureau of Reclamation. The 

project has since been placed on a priority list by the Bureau. 

27. 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. 

Yolo County 

28. Reports were prepared for the Yolo County Flood Control and Water 

Conservation District to meet the requirements for a Small Reclamation 

Project (P.L.  984)  Federal loan for construction of the Indian Valley 
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Reservoir. Construction of 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 Sacranento 

District, Corps of Engineers. 
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SECTION B 

RESOURCES AND ECONOMY 
OF THE STUDY AREA 

1. The purpose of this section is to provide basic information 

concerning environmental, natural, and human resources in the general 

study area so that subsequent discussions of problems and needs and of 

alternative solutions and their effects will be clear and 

understandable. 

Environmental Setting and 
Natural Resources 

General Basin Description 
2. The 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 which primarily includes portions of 

Colusa, Lake, and Yolo Counties. The basin is naturally divided into 

two areas:  the Clear Lake area (Lake County), including tributaries to 
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the lake, and the Cache Creek area comprised of Cache Creel; (Yolo 

Countv) and its tributaries. Clear Rake is a shallow natural lake 

having a capacity of about 315,000 acre-feet at an elevation of 1318.65 

USCS (at 0 foot Rumsey gape at kakeport) situated approximately 110 

miles north of San Francisco and 110 miles northwest of Sacramento. The 

lake covers an area of 63 square miles, drains approximately 465 square 

miles in addition to its own surface area, has a shoreline of some 100 

miles, a maximum depth of about 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. 

Table B-l presents data relative to these tributaries, and plate A-l, a 

general map, shows the basin. 

3. Clear hake discharges hv way of the 5-mile-long Clear kake Cutlet 

Channel, including the Crigshv Riffle, a natural geological obstruction, 

and then through the Clear Lake Dam into Cache Creek. Relow Clear kake 

Dam, Cache Creek descends through the rugged, 30-mile-long Cache Creek- 

Canyon. The two ma^or tributaries of Cache Creek, the North Fork Cache 

Creek and Rear Creek, enter the main stream Q and 24 miles, 

respectively, downstream of the dam. Cache Creek emerges from the 

canyon into Capay Valley and meanders through the productive 

agricultural lands of Yolo County into the Yolo Bypass. Prior to 

discharging into the Yolo Rynass, a portion of Cache Creek's heavv 

sediment load deposits in the Cache Creek Settling Basin at the mouth of 

the creek. 
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Topography 
A. The topography of the Cache Creek Basin can be broVen into three 

areas — mountain, foothill, and vallev. Elevations range from about 

4,000 feet around Clear hake to about 1,500 feet at the foothills, 

dropninp, to 30 feet in the existing settling basin and to 20 feet in the 

Yolo Bypass. The mountain area includes extensive areas of upland 

valleys as well as alluvial areas around the lake. Below Clear Lake 

Dan, Cache Creek descends through a rugged, steep 30-mile-long canvon 

into the relatively broad Canay Valley, where it flows gently out to the 

Sacramento River Valley. 

Geology 
5. The Clear hake area is underlain by netanorphic, igneous, and sedi- 

mentary rocks ranging in age from Jurassic to recent. The highland 

areas are composed of consolidated sandstone, shale, and serpentinized 

basic intrusive rocks. The valleys are relatively flat alluviated areas 

underlain bv sands and gravels of the Cache formation, Pleistocene 

volcanics, and terrace and alluvial deposits. The hower Cache Creek 

area below Clear Lake Dam is underlain by folded and sedimentarv rocks 

of Cretaceous and Tertiarv age. These older consolidated rocks are 

overlain by semiconsolidated Tehama and related continental deposits of 

Plio-Pleistocene age and recent alluvial deposits. There is little 

residual soil in the mountainous portions of the basin, but the valley 

area downstream from Rumsey is underlain by stream channel, terrace, and 
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flood plain deposits. Numerous fault and displacement zones occur in 

the Cache Creek Basin, hut none have shown activity in the last 200 

years. 

6. Mineral production in the hnsin has cone from mercury, pumice, 

volcanic cinders, sand and gravel, and stone operations. Extensive sand 

and gravel operations occur in the Cache Creek Channel hetveen Capav and 

Yolo, and natural gas deposits occur on the Cache Creek alluvial fan. 

Climate 
7. The climate of the Cache Creek Basin is the mild two-season 

Mediterranean type that is typical of California's Central Valley. 

Temperatures sometimes fall helow freezing during the winter months and 

sometimes exceed 100 degrees Fahrenheit in the warm, dry summer months. 

8. The mean annual rainfall varies from ahout 17 inches per year near 

the town of Yolo in the Sacramento Valley to ahout 25 inches around 

Clear Lake and over f>0 inches in the upper elevations of the hasin. 

Approximately 95 percent of the average rainfall occurs from Oetoher 

through Anril. Snowfall occurs occasionallv at the higher elevations in 

the hasin. 

Surface Hydrology 

9. In the Clear Lake area surface water use is supplied hy direct 

diversion of streamflows, minor storage on a few trihutary streams to 

Clear Lake, and pumning from Clear Lake. 
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10. The Yolo County Flood Control and Water Conservation District 

provides irrigation water to the lower Cache Creek area. Diversions 

from Cache Creek, including water released from Clear Lake as well as 

unregulated runoff, have averaged 100,000 acre-feet annually during the 

last 30 years. Total annual farm deliveries from Cache Creek diversion 

have ranged from as low as 13,000 acre-feet in 1924 to as high as 

189,000 acre-feet per year. 

Ground Water 

11. In the Clear hake area, ground water hodies of significant extent 

underlie Big Valley southeast of Lakeport, Scotts Vallev west of 

Lakeport, and the Upper Lake area. The underground hydrology of these 

and other areas vras studied in detail hv the State Department of Water 

Resources and the United States Bureau of Reclamation. The Bureau 

studies indicate that the annual safe yield for the Clear Lake area is 

25,100 acre-feet. Cround water recharge occurs from deep percolation of 

precipitation, streamflow, stirface and suhsurface inflow from adjacent 

hills, and from the applied irrigation water. 

12. The lower Cache Creek area includes the Capay and the Yolo ground 

water hasins. The ground water reservoir is composed of continental 

sediments which dip and thicken eastward except where folded in the 

anticlinal Plainfield Ridge. Most large capacity wells in the area 

produce from hoth Tehama Formation and older alluvium. Cround water in 

the area ranges from unconfined to semiconfined with confinement 

increasing with depth. 
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Vegetation General 

13. The plant communities identified in the project area are oak- 

woodland, chaparral, grassland, riparian, freshwater, and marsh. A list 

of dominant species in each community is available in the Sacramento 

District. 

14. The oak-woodland plant community is represented by valley oak, live 

oak, digger pine, and California buckeye. This plant community usually 

occurs on valley floors and foothills from 400 to 3,000 feet in 

elevation. This community contains both the oak parklands of the valley 

floors and the digger pine woodland of the surrounding foothills. 

15. The chaparral plant community is typified by broad-leafed 

vegetation 3 to 10 feet high x/hich is often impenetrable and highly 

flammable. Scrub oak, toyon, ceanothus, and manzanita are some of the 

indicator species of the chaparral plant community. 

16. The grassland plant community is characterized by annual grass 

species of Bromus, Festuca, and Avena. Many species of spring flowering 

annual forbs also occur. 

17. The riparian plant community is characterized by dense growths of 

sandbar willow, red willow, cottonwood, elderberry, wild grape, and 

sycamore along the streambanks. 
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18.  The freshwater marsh community is characterized by dense masses of 

cattails and bulrushes interspersed with areas of open water. 

Vegetation - Clear Lake Outlet Channel 

19. The most important botanical feature of this area is Anderson 

Marsh, located in the shallow water bordering portions of the Cache 

Creek-Clear Lake Outlet Channel. It is part of the only undeveloped 

shoreline remaining around Clear hake and covers some 560 acres. This 

shallow water marsh is bordered by dense masses of cattails and 

bulrushes with areas of open water. Surrounding the. marsh and closely 

associated with Cache Creek can be found areas of dense riparian growth. 

The larger vegetative species are sandbar willow, red willow, 

cottonwood, elderberry, wild grape, and sycamore. Residential 

develonment occurs on the north side of the creek from Clear Lake to 

approximate.lv 1-1/2 miles east of the Highway 53 Bridge. Development on 

the south side of the creek extends from the Highway 53 Rridge 

downstream (east) for 1 mile. The chaparral, oak-woodland, and 

grassland vegetative cover types occur on the slopes above Cache Creek. 

In general, the chanarral is confined to the south shoreline of the 

creek. The north shoreline contains stands of valley and live oak and 

open grasslands. The lower 0.75 mile of the outlet channel is bordered 

by dense stands of cattails and bulrushes which provide a freshwater 

marsh setting. 
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Vegetation - Lower Cache Creek 

20. With the exception of lands immedlately adjacent to the creek, 

lower Cache Creek is surrounded hy agricultural lands which support 

primarily irrigated crops. The canals and drainape ditches enterinp, the 

creek support cattails, hulrushes, and willows, as well as a numher of 

prass species. 

21. Cache Creek in the lower reaches is dry much of the year but 

supports riparian vepetation in the form of willow, elderberry, 

cottonwood, blackberry, and tamarisk. The riparian vepetation is 

limited by apriculture and by the wanderinp nature of the creek channel 

which continually cuts into the banks and does not allow extensive 

vepetative prowth to become established. Downstream from the town of 

Yolo, levees confine the creek within defined banks where riparian 

vepetation has become established. Wild rose, tamarisk, sandbar willow, 

elderberry, wild prane, and cottonwood are found on and between these 

levees. Approximately 90 percent of the Cache Creek Settling Basin 

(3,600 + acres) is under cultivation. The remaining 10 percent 

contains, almost exclusively, sandbar willow, one of the few vepetative 

species able to maintain a foothold in the shifting sediments of the 

basin. 

Fish and Wildlife 

22. Warmwater fish are the principal species found in the study area. 

In the Clear Lake Outlet Channel area, Cache Creek is considered by the 
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State of California to he a Class II - very pood waterway and Clear Lake 

a Class I - premium waterway for warnwater fisheries. Surveys conducted 

hy the California Department of Fish and Cane identified 28 fish species 

occurring in the lake. Since the 19/:0's, a general decline has heen 

noted in many of the native minnows, i.e., western roach, fat head 

minnow, riffle sculpin, and three-spined stickleback. Nongame fish such 

as blackfish, carp, and hitch comprise the hull: of the fish population 

in Clear Lake. Anderson Marsh provides an important feeding and 

spawning area for some species of fish and is an important recreational 

fishing area. When winds inhibit angling at Clear Lake, the outlet 

channel and Anderson Marsh provide a calm area for anglers. A 

California Department of Fish and Cane creel survev of Anderson Marsh 

found the brown bullhead composed 97 percent of the fish caught by 

fishermen, with green sunfish, bluegill, crappie, and carp comprising 

the remaining 3 percent. An electro-fishing survey conducted in the 

Anderson Marsh during the same period as the creel survey found nine 

species of fish in the narsh. Carp, goldfish, and brown bullhead 

accounted for 92.5 percent of the fish caught, while bluegill, 

largemouth bass, white catfish, black crappie, Sacramento hitch, and 

Sacranento blackfish comprised the balance. 

23. In the lower Cache Creek area, the reach of Cache Creek located 

doxmstrean of the town of Capay is principally an intermittent stream 

that is dry during most of the summer. Flows occur during the late 

fall, x/inter,  and  spring months when rainfall is high and agricultural 
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water diversions are low or absent. This flow pattern precludes the 

occurrence of much fish life in Cache Creek below Capay. Rome fish may 

occur in isolated pools and irrigation laterals throughout the year 

downstream from Capay. A list is available in the Sacramento District 

of fish snecies which might be expected to occur downstream of Clear 

Lake r>am. 

24. V'ildlife 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 is particularly true of the Anderson Marsh area. Mammals 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 

species of reptiles and anphibians are also present. Lists are 

available in the Sacramento District of bird snecies and reptile, 

amphibian, and mammal snecies 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. 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 R-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, Anerican 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 lists; however, it should be noted that inclusion of 

species on these lists does not positivelv indicate their presence at 

this tine within the project area but rather acknowledges their possible 

presence based upon the distributional characteristics of each species. 

27. The Southern bald eagle and Anerican peregrine falcon nay be found 

associated with the grassland and riparian habitats of the project area, 

occurring only as casual visitors. The California yellow-billed cuckoo, 

which nests in dense riparian habitat in California fron May until 

Septenber and winters in South Anerica, 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 Endangered Vascular Plants of California. Table B-3 also 

identifies  the  Native  Plant  Society's  inventoried natural  areas 

Appendix 1 
B-12 



TABLE B-2 

Rare and Endangered Wildlife Whose Distributions 
Include the Clear Lake and Cache Creek Areas 

Common Name 

Southern bald 
eagle 

American peregrine 
falcon 

Scientific Name 

Haliaeetus 
leucocephalus 1. 

Falco 
peregrinus 
anatum 

Status 

.1, 2 

E*. 2 

Distribution 

Ranges over most 
of California, 
nests in coastal 
and interior 
mountains 

Breeding popula- 
tions in Cali- 
fornia reported 
in mountain areas, 
along the coast 
and on the Channel 
Islands 

California yellow- 
billed cuckoo 

Coccyzus 
americanus 
occidentalis 

Historically 
nested along 
stream courses 
from Shasta County 
to southern Cali- 
fornia, present 
numbers and distri- 
bution unknown 

E Endangered 
R Rare 
1 California Department of Fish and Game, 1976, 
2 U.S. Fish and Wildlife Service, 1976. 
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TABLE B-3 

Rare and Endangered Plant Species and Natural 
Areas Whose Distributions Include the Clear Lake 

and Cache Creek Areas 

Rare and Endangered Species 

Common Name Scientific Name 

Palmate-bracted birds-beak 
Brandegee eriastrum 
Burke's baeria 
Few-flowered navarretia 
Lake County stonecrop 

Natural Areas 

Woodland Sugar Ponds 
Cache Creek Tule Elk Range* 
Anderson Marsh* 
Borax Lake and Marsh 
Berryessa Peak - Cottonwood Canyon 
Cache Creek Flysch Beds* 
Cache Creek Valley Oaks 
Willow Slough 
Wilson Valley* 
Manning Flat 

*Cache Creek flows through 

Cordylanthus palmatus 
Eriastrum brandegeae 
Lasthenia burkei 
Navarretia pauciflora 
Parvisedum leiocarpum 
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occurring in this vicinity. The proposed project does not appear to 

affect the identified ranges of any very rare or rare and endangered 

species; however, Cache Creek flows through four of the natural areas. 

Water Quality 

29. Clear Lake has a water quality problem caused by excessive algal 

growth. This problem results from the eutrophication of the lake caused 

by a high nutrient (phosphorus and nitrogen) content which encourages 

massive algal blooms during the spring and summer. This eutrophication 

of the lake interferes with recreation but does not interfere with 

agricultural irrigation. Both phosphorus and nitrogen enter the lake 

with sediment particles from streamflows and surface runoff. 

30. The water quality of lower Cache Creek is considered satisfactory 

for use as agricultural irrigation water. Use of the water is 

restricted, however, to those crops which are not sensitive to boron. 

Rear Creek, a tributary to Cache Creek, contributes a high boron content 

to lower Cache Creek waters. Additional information can be found in 

Section C of this appendix. 

Air Quality 
31. Cache Creek Basin is situated in two air basins - Lake County and 

the Sacramento Valley. Since the majority of the area is lightly indus- 

trialized, local emissions are mainly from automobiles. However, most 

of the directly emitted particulate matter is the result of stationary 
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sources, primarily agriculture. The highest photochemical oxidants and 

the highest suspended particulate concentrations occur het\;een July and 

September. The Sacramento Air Basin hrs heen designated hy the F.nviron- 

mental Protection Agency as a nonattainmcnt area for oxidants. These 

high concentrations are the result of a meteorological phenomena - the 

semipermanent high pressure system which occupies the eastern Pacific 

durinp, the summer, effectively blocking storm svstems and permitting 

formation of a daily atmospheric inversion layer. Little data are 

availahle on the amhient air quality of the Lake Countv Air Rasin. Mr 

quality of the Sacramento Valley Air Basin at Sacramento durinp the 

summer of 1 °*75 is summarized on the following table B-4. 

Archeological Values 

32. Archeological investigations have established Clear Lake as the 

site of human life at least 8,000 to 10,000 years ago. Before the coming 

of the white man, Lake County was inhabited by about 5,000 Indians, 

making it one of the most densely populated areas in the State. Because 

of its climate and bountiful resources, the area around Clear Lake 

provided the Indians one of the finest environments in the State. 

33. As a general classification, the Indians are of the Porno language 

family, related to members of the Hoken language familv. The Pomos lived 

in three principal belts: the coast, the Russian River Valley, and the 

lake district. 
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34. On the upper and main bodies of the lake, the principal Indian 

communities were not so much near the shore as near the streams, within 

easy reach of the lake. Only in Lower hake, where the surrounding hills 

were arid or excessively mineralized, was there a true lake population. 

35. The hake Miwok, who are of the Penutian language family, held the 

drainage areas of several small streams flowing into the very lowest 

mile or two of Clear Lake, the southern bank of Cache Creek, and the 

lake outlet for a short distance beyond. They occupied several 

settlements where Lower Lake now stands. 

36. The Indians along Cache Creek and in the remainder of the lower 

basin were known as Patwin, a segment of the Uintun family which 

occupied most of the western Sacramento Valley. 

37. Archeological surveys in the Clear Lake-Cache Creek Dasin have 

revealed a high density of cultural sites. Rome of these appear to have 

been occupied several thousand years ago. A Patwin site 6 miles 

northwest of Clear Lake Oaks is on the National Register of Historic 

Places. Hone of the 10 sites near the Clear Lake Outlet Channel have 

been excavated, but the Department of Anthropology, I'niversitv of 

California, Davis, conducted limited test excavations in the foothills 

of Capay Valley. Three of the sites are set back from the creek. Test 

excavations in one large village on the right bank of Cache Creek have 

provided the oldest evidence of human occupation in that region of the 
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foothills. Only very preliminary work has been clone in the settling 

basin area because of the long-term use of the area for sediment 

deposition. 

Historical Values 
38. From 1850 to 1855 white settlers entering the Clear Lake area 

displaced and disrupted much of Lake County's Indian population. In a 

short tine, large portions of the valley were privately owned, 

agriculture flourished, and mining and lumbering increased 

significantly. Resort business also began around the numerous mineral 

springs. In 1861, Lake County was officiallv organized from a portion 

of Mapa and Mendocino Counties, and Lakeport was made the county seat. 

39. Yolo was one of the original 27 counties created in 1850. Cache 

Creek, which is rich in historical lore, played a crucial role in 

settling and develooing the region. Fur trapping was one of the 

earliest activities of white men, and French Camp, 1 mile east of Yolo 

on the north side of Cache Creek, was the camnsite of Hudson Bay 

trappers. In 1829 the first fur brigade in the Sacramento Valley camped 

here. The name Cache Creel: came from the fact that trappers "cached" 

their fur along the stream. The earliest permanent settlements were 

also established along Cache Creek. The town of Yolo, originally called 

Cacheville, began on the north bank of Cache Creek and became the first 

county seat in 1857. Although the county was not in the gold mining 

area, it shared  in its prosperity because several of the towns were 
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located favorably as supply centers for the miners. However, from its 

inception to the present, the dominant factor in the history and 

expansion of Yolo County has been its rich agricultural resources. 

Human Resources 

Population Characteristics 

40. Lake County, with a total 1976 population of 27,600, ranks ^lst in 

county population in the State. From 1940 to 1970, the population 

increased at about 3 percent, on the average, annually. The State 

average for the same period was 3.6 percent annually. The current rate 

of growth in Lake County is about 5.7 percent annually with the major 

increase from retirees aged 65 years or older. Historical populations 

and densities for Lake Lake County are summarized below: 

Resident Density In 
Year Population Persons Per Square Mile 

1930 7,166 5.4 
1940 8,069 6.1 
1950 11,481 8.7 
1960 13,786 10.4 
1970 19,548 14.7 
1975 25,700 1/ 19.4 

Source:  U.S. Department of Commerce, Bureau of the Census. 
1/  California Statistical Abstract, 1976. 
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41. The number of seasonal visitors exceeds the number of permanent 

residents during the Memorial Day to Labor Day vacation period. The 

local Chamber of Commerce estimates an increase of 80,000 persons during 

June through August, based on Chamber records and reports of resorts, 

motels, and restaurants. 

42. There are no large urban developments in Lake County. However, most 

of the urbanized areas are located around Clear Lake rim, and two-thirds 

of the county population live in these urban centers. Lakeport, the 

county seat, has the largest population with 3,760, while Clear Lake 

Highlands-Clear Lake Park has the heaviest nopulation concentration with 

5,800 permanent residents. 

Average       Average        Average Migration as % 
Annual       Annual        Annual Net of Population 

Year       Change    Natural Increase   Migration       Change 

1950 - 1960    +230 +25 +205 89.1 
1960 - 1970    +580 -70 +650 112.1 

Source:  California State Department of Finance. 

43.  The birth rate in Lake County is  lower than the average statewide 

birth rate. The percentage of young adults in the population is also 

lower than the State average.  The latter phenomena are common among 

rural counties, where limited employment and educational opportunities 

encourage out-migration of young adults to metropolitan areas.  Lake 

County is ranked first in California in percentage of population over 65 

and sixth in the United States in county rankings. The median age in the 

county is 47.0 years. 
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44. The racial-ethnic distrihution of Lake County in 1970 is presented 

in in the following tabulation. 

Racial-Ethnic Distribution - 1970 

Spanish Language 
Uhite Black or Surname       Other 

Lake County  92.42 0.2% 4.5% 2.9% 

Source:  Derived from 1970 Census of Population and Housing. 

45. The population of Lake County is comprised predominantly of whites, 

with 92.4 percent, compared with 74.0 percent for the State. The next 

largest racial or ethnic group is composed of residents with a Spanish 

heritage, representing 4.5 nercent of the county population, compared 

with 15.5 percent for the State. Approximately 0.2 percent of Lake 

County's population is hlack, which is significantly less than 7 percent 

that is representative for California. 

46. Yolo Countv had an estimated 1976 population of 104,700 and ranked 

28th in the state. Much of the recent population growth has heen the 

result of net inmigration and has centered in the incorporated areas of 

Woodland and Havis. Woodland, with an estimated population of 25,150 in 

1974, is the only major population center partly in the basin. The 

following tabulation shows historical population growth for Yolo County. 
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Resident Density in 
Population Per sons Per Square Mile 

23.64A 22.8 
27,243 26.3 
40,640 39.3 
64,727 62.6 
91,788 88.8 
101,600 1/ 93.3 

Year 

1930 
1940 
1950 
1960 
1970 
1975 

Source:  U.S. Pept. of Commerce, Bureau of Census. 
1/ California Statistical Abstract, 1976. 

The following tabulation describes population change by source. 

Average      Average        Average     Migration as 
Annual       Annual Annual    % of Population 

Year      Change Natural Increase Net Migration  Change 

1950-1960    +2,509       +876        +1,633 65.1 
1960-1970    +2,606      +1,008        +1,598 61.3 

Source: Central Valley Report 1973. 

47. The county birth rate is now below 2.1 children per family. The 

median age in the county is 24.5, compared with 28.1 for the State. 

48. As shown below, nearly 78 percent of the population of Yolo County 

is white, while for the State it is 74 percent. Those persons with a 

Spanish heritage account for 16.7 percent of the county's population, 

compared with 15.5 percent for California. About 1.2 percent of the 

county population is black, while 7 percent is representative for the 

State. 
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Racial-Ethnic Distribution - 1970 

White F.lack 
Spanish Language 

or Surnane Other 

Yolo County 77.9%       1.2% 16.7% 4.2% 

Source:  Derived from 1970 Census of Population and Housing. 

Education 

As the following tabulation shows, educational  levels differ for people 

in the upper and lower subbasins: 

Lake County 
Yolo County 

% of Hales 
25 Yrs. or Older 
U.S. Graduates 

48.2 
60.7 

% of Females 
25 Yrs. or Older 
U.S. Graduates 

52.5 
62.5 

% of Total 
25 Yrs. or Older 
College Craduates 

1 
18 

Source:  1970 Census of Population, General, Social and Economic 
Characteristics. 

49. One of the most serious problems in Lake County resulting from 

relatively low educational levels, particularly regarding high school 

dropout rate, is the lack of a skilled labor force. It should be noted 

that part of the extreme variation between the two counties in number of 

college graduates is that the University of California is located at 

Davis in Yolo County. 

50. Education statistics for primary and secondary systems in both 

counties are shown in table F.-5. 
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51. There is no official use of Clear Lake by local schools in Lake 

County. Limited water quality experimentation is neriodically carried 

out, hut not as part of the formal curriculum. Portions of Cache Creek 

are widely used for study hy local schools and youth organizations. A 

field trip guide for elementary school teachers identifies five sites 

along or within the creek which have special merit as "natural labora- 

tories." The sites are on private land, and access ranges from "unres- 

tricted" to "access subject to owner's permission." 

Housing 

52. Over 55 percent of the total housing units in Lake County are 

summer homes or cabins. A study hy the Lake County Coordinating Council 

for Overall Economic Development indicates that of a net increase in 

housing from 1961-1970 of 2,279 units, one-half were second homes not 

used for permanent housing. Subdivisions created primarily for seasonal 

homes have existed for many years in the Clear Lake area. However, 

growth of both recreational and residential subdivisions has slowed in 

recent years. The following data are taken from the 1970 Census of 

Housing: 

Total    Total Other 
Owner    Renter For  For   Year 

Occupied  Occupied Rent  Sale Around 

5,638 2,041  233  176  3,748 

Vacant 
Seasonal 
Migratory 

325 

Total 
Dwelling 

Unit 
Inventory 

12,161 
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53. There are approximately 4,000 trailer and mobile homes, and mobile 

home development leads all new forms of housing. Housing type is 

distributed as follows: 

Total 
Vacant Dwelling 

Mobile      Seasonal Unit 
Singles Multiples   Homes 1_/     Migratory        Inventory 

9,905      587       1,344        325 12,161 

\J     The low number indicated excludes mobile homes and trailers if vacant 
or used only for business or vacation purposes. 

Source: Detailed Housing Characteristics, California, 1970. 

54. Quality, condition, and prices of houses in Lake County vary from 

low to high. Because there are no zoning restrictions, lower quality 

homes are interspersed with expensive, higher quality homes, mobile 

homes, and semipermanent and vacation trailers. This is particularly 

evident along Clear Lake rim and the Clear Lake Outlet Channel. 

55. In Clear Lake Basin, 10 percent of the dwellings are substandard. 

In 1970 about 5 percent of the dwellings in urbanized areas were 

identified as substandard. The estimated population living in 

substandard housing was 1,172. The median number of persons per all 

occupied units is low at 2.1, which indicates that overcrowding is not 

one of the critical factors in the problem of substandard housing. 

Substandard housing is scattered throughout the county but is more 

concentrated in portions of the towns of Clear Lake Highlands, Clear 

Lake Oaks, and  to a lesser extent Lucerne and Lakeport.  Many of the 
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older resorts have been converted into apartments for elderly and 

retired persons on low, fixed incomes and often are not repaired or 

maintained. Substandard housing is randomly distributed along Clear 

hake Outlet Channel. 

56. About 62 percent of the homes in Lake County were built prior to 

1960, according to the 1970 census. The following tabulation summarizes 

the distribution of Lake County housing by year of construction. 

Year Structure Ruilt Prior to   1940-   1950-   1960- 
1940     1949   1959   March 1970 

Percent of Total Structures   20.3      16.0   26.4    37.3 

Source:  1970 Census of Housing. 

57. Rentals and real estate prices are similar throughout the county, 

except that prices in the City of Lakeport are about 5 percent higher 

than prices in the other unincorporated towns in the county. The median 

price of a home for sale in 1970 was $13,400. The costs of new homes 

have increased drastically, as they have in the rest of the state. 

58. The overriding housing problem in this portion of the basin is the 

gap between new housing constructed and population increases. Available 

housing has increased at an average rate of 2 percent per year, 

considerably less than the population growth rate. Although many second 

homes have been built, these have not replaced substandard housing, and 

the high cost of new housing eliminates much of the  low income 
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population from the housing market. Furthermore, private investers have 

shown no interest in constructing housing for low and moderate income 

families. 

59. The following is a count of dwellings in Yolo County as of 1 April 

1970. 

Total    Total Other  Vacant       Total 
Owner   Renter  For  For   Year  Seasonal    Dwellings 

Occupied Occupied  Rent  Sale Around Migratory    Inventory 

15,936    12,936 709  170   All    127        29,728 

Source: Detailed Housing Characteristics, California, 1970. 

The predominant housing type is single-family residential, as shown 

helow: 

Mobile 
Singles  Multiples Homes 

Vacant 
Seasonal 
Migratory 

Total 
Dwelling 

Unit Inventory 

20,629    7,506   1,466        127 29,728 

Source:  Detailed Housing Characteristics, California, 1970. 

60. Multiple units, as percentage of the total housing stock, are 

increasing. Within the lower part of the basin, housing is concentrated 

mainly in Woodland, where prices for houses are typically higher than 

the median price of S25,600 in the overall lower basin. There are 

marked differences in the quality and adequacy of housing throughout the 
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lower basin. With the exception of Woodland, connunities within the 

lower basin exceed the countywide average for percentages of substandard 

housing; 382 houses, or about 53 percent of the total housing stock, are 

estimated to be substandard within designated townsites in the lower 

basin. 

61. As with Lake County, a majority of Yolo County housing units, or 

about 60 percent, were constructed before 1960. The following 

tabulation summarizes the 1970 distribution of housing units in Yolo 

County by year of construction. 

Year structure built   Prior to   1940-   1950-     1959- 
1940     1949    1959   March 1970 

Percent of Total Structures  18.8     11.3    30.3      39.6 

Development and Economy 

Land Use 

62. Less than 45 percent of the land in Lake County is privately owned. 

The remainder is held by the Federal Government, chiefly within the 

Mendocino National Forest; by the State, which has developed only a 

small portion of its holdings; and by local governments. 
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63. The upland areas are steep and generally unsuitable for development 

or agriculture because of poor soils and lack of water. Mining and 

lumbering in the upland areas have decreased substantially. 

64. Irrigated agriculture and urban development, which comprise less 

than 10 percent of the land use, are generally concentrated in the areas 

near Clear Lake. Urban development is concentrated along approximately 

100 miles of lake shoreline. About 39 miles of this is developed for 

water-associated recreation and permanent or summer homes. 

65. Along the Clear Lake Outlet Channel, scattered residential and 

resort development occurs on the north side of the creek from Clear Lake 

to approximately one-half mile east of the Highway 53 bridge. Two resi- 

dential pockets are found on the south side of the channel, one 

extending from the Highway 53 bridge downstream for approximately 

one-half mile and the other located approximately three-fourths of a 

mile downstream of this first development. Marshland and pastureland 

constitute the remaining land uses along the outlet channel. 

66. Other than the relatively fertile lands along the tributaries in 

Long Valley, Indian Valley, and Bear Valley, the land downstream of 

Clear Lake and upstream of Capay Valley is generally mountainous and 

unproductive. 

Appendix 1 
B-31 



67. Lands downstream of Clear Lake T)nm and adjacent to and v/ithin Cache 

Creek channel are primarily privatelv owned. The Bureau of Land Manage- 

ment controls some 23,000 acres of public land in the mountainous Cache 

Creek Canyon portion of the basin. 

68. In the Capay Valley, lands are primarily agricultural, with a pre- 

ponderance of orchards. The small rural towns of Rumsey, Guinda, 

Brooks, and Capay are located along Highway 16, which extends through 

the Capay Valley. There is growing residential development scattered 

throughout the foothills of this valley. 

69. In the flatlands in the lower portion of the basin, the major 

portion of irrigable land is intensively cultivated in row crops, field 

crops, and orchards. Nonirrigated land is used for grain production and 

grazing. In this section of the basin are the small towns of Esparto 

and Yolo, and Woodland, the largest city in the Clear Lake-Cache Creek 

Basin. 

70. Gravel extraction is the most significant land use within the creek 

channel, with nine plants currently operating from the Madison Bridge to 

Yolo. 

71. Of the 3,600 acres within the Cache Creek Settling Basin, approxi- 

mately 90 percent is used solely for agriculture. The remainder is 

covered with native vegetation that provides valuable wildlife habitat. 
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To permit passage of floodflows, the Reclamation Board has purchased 

flowage easements from landowners within the settling basin. 

Property Values 

72. Property values in the Clear Lake area depend on demand and local 

governmental policy. Local government has been reluctant to control 

land use. Although zoning is currently underway, to date only a small 

portion of the land has been zoned for specific residential, commercial, 

or agricultural uses. Therefore, property values are extremely 

sensitive to the inflationary pressures of speculation and the 

deflationary dangers of nondirected development. 

73. Lake frontage, selling for $250 to $400 a front foot, is the most 

desirable and highest priced land in the area. Property values around 

Lakeport and the southern side of the lake are higher than property 

values in the rest of the basin. Along Clear Lake Outlet Channel, lots 

sell for about $250 to $300 a front foot. 

74. Agricultural land values are comparatively high. Land used for 

pear orchards is considered prime and ranges from $1,500 to $2,000 per 

acre. Land for dryfarming sells from $800 to $1,000 per acre. This 

amount seems high as dryland farming is generally no longer economically 

feasible in this area. It, therefore, can be assumed that buyers either 

intend to improve the land for intensive agriculture or develop it for 
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recreational or residential use. Pastureland sells for about $300 to 

$500 per acre. Industrial properties range fror.i $350 to $2,500 per 

acre. 

75. Property is generally in great demand in the lower Cache Creek 

area; consequently, values are relatively high. The exceptions are the 

snail rural towns, where lots are not generally as desirable and supply 

exceeds demand. Highest property values for all categories of land are 

found in the Woodland area. 

76. There is a high denand for rural-residential sites outside estab- 

lished urban areas, and property values have increased dramatically in 

the Capay Valley since 1970. Host of this has resulted fron parcelling 

of pasture and foothill lands into ranchette-type developnent. No land 

in the Capay ^alley, other than steep rangeland, sells for less than 

$1,500 an acre, and land suitable for honesites would generally run at 

least $12,000 per acre. 

77. The highest priced agricultural land in the basin is found north 

and south of Woodland and averages $2,400 per acre and up. band within 

the settling basin has been valued at about $600 per acre. Agricultural 

land throughout the renainder of the basin averages $2,400 and $2,000 an 

acre for Class I and II soils, respectively. Acreage suitable for 

dryland farming and field crops will range fron $800 to $1,000 per acre. 

Rangeland averages  about  $300 per acre.  Agricultural land along Cache 
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Creek with gravel rights averages about $2,000 per acre. Several gravel 

plants have been actively buying sand and gravel reserves which will 

provide extractable material for the next 30 years. Bottom lands within 

the creek, without gravel rights, are valued between $500 and $700 per 

acre. 

78. In Woodland prices have ranged from $6,500 to $18,000 per acre for 

industrial properties sold. 

Personal Income 

79. At the close of 1973 it was estimated that median family income in 

the Clear Lake area would reach 65 percent of the statewide average. 

However, personal income has gained substantially during the last two 

decades. The median income of all families within the basin in 1970 was 

$6,551, compared with the California average of $10,732. Per capita 

income in 1970 was $2,772. Personal income by source in 1970 was as 

follows (in thousands of dollars): 

Wages &    Other Labor    Proprietors   Property  Transfer 
Salaries     Income        Income       Income   Payments Total 

$20,995      $945 $9,331      $12,621   $13,909 $57,801 

Source:  1970 Census of Population, Social and Economic Characteristics. 

80. An unusually high percentage of income is derived from transfer 

payments, with Social Security representing the largest portion of these 

payments.  In 1975,  8,600 persons collected  $1,721,000 monthly,  or 
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$20,652,000 annually. However, 35 percent of Social Security recipients 

are below the poverty level.  The second largest allocation of transfer 

payments is for public assistance. In 1974, there were 1,450 public aid 

recipients. 

81. Rural nonfarm income per family is lower than the countywide 

average, although rural farm income is substantially higher than 

average. Median family income is highest in the Lakeport area and 

lowest at Clear Lake Highlands. 

82. The median income of all families of Yolo County in 1970 was 

$9,482, compared with the California average of $10,732. Per capita 

income in 1970 was $2,990. In 1970 personal income by source was as 

follows (in thousands of dollars): 

Wages &     Other Labor    Proprietors  Property  Transfer 
Salaries      Income Income      Income   Payments  Total 

$242,016     $10,111        $49,064     $40,966   $38,923  $381,080 

Source:  1970 Census of Population, Social and Economic Characteristics. 

83. Wages for all nonagricultural occupations are below State averages. 

However, farm managers and farm laborers receive annual wages higher 

than the California average. Despite this, agricultural employees are 

second only to women as the lowest income group in the area. Farm 

income of the self-employed is also considerably lower than the average 

family income in the area. 
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84. In contrast to the Clear Lake area, only about 10 percent of 

personal income distribution is from transfer payments. In 1973, there 

were 4,207 public aid recipients in the county receiving a large share 

of the transfer payments. Among Social Security recipients, 8.3 percent 

are below the poverty level. 

85. Income levels are depressed in the rural communities of the basin. 

Average income level per family in 1970 ranged fron $9,635 in Woodland 

to $3,000 in Capay. Welfare recipients exceed 70 percent of the 

population in some areas. 

Employment and Labor Force 

86. Lake County employment has been characterized by relatively slow 

growth in numbers of new jobs and by a general lack of employment oppor- 

tunities. The rate of unemployment for the past two decades has been 

substantially higher than State or national averages for the same 

period. The average rate of unemployment in 1972 was 11.4 percent 

compared with 12.6 percent in 1971. This rate varies seasonally. 

During winter, it is not uncommon for unemployment rates to reach 16 to 

17 percent, compared with 4 to 5 percent in the peak employment summer 

months. This reflects the dependence of the regional economy on 

agriculture and trade and service jobs relating to summer recreation. 

87. Commercial trade and services represent the largest source of 

employment.  This sector has become increasingly important in the total 
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employment picture, although the growth rate has heen slow. Relative 

employment in agriculture and food processing has generally declined 

since 1950. 

88. Employment characteristics, hased on the 1970 census, are shown in 

tahle B-6. Ahout 85 percent of the total work force is employed within 

Lake County. 

89. In the past 5 years in Yolo County, industry has expanded and 

employment diversified. However, since agriculture remains the most 

important influence on the lahor market, seasonal unemployment is 

serious in the rural areas during the winter. Unskilled workers 

generally are surplus throughout the year. Employment in agriculture is 

declining, while employment is increasing in manufacturing, government, 

and service and trade categories. Employment characteristics for 1970 

are shown in tahle B-7. 

90. Approximately 67 percent of the work force is employed within Yolo 

County. The second largest center of employment is the Sacramento 

Metropolitan Area. The majority of all industrial workers are 

unionized, hut fewer retail service and trade workers are unionized. 

Agricultural workers are generally nonunion. Skilled labor is 

plentiful. There are also a large number of professionals because the 

University of California is located at Davis. 
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TABLE B-6 

Employment Characteristics for Lake County:  1970 

Employment status 

Total labor force 
Civilian labor force 
Civilian employment 
Percent unemployed 

Industry of employed persons 

Agriculture, forestry, & fisheries 
Mining 
Construction 
Manufacturing 

Durable goods 
Nondurable goods 

Transportation, communications, & 
sanitary services 

Wholesale and retail trade 
Finance, insurance, business, & 

repair services 
Professional and related services 
Public administration 

Total employed 5,793       100.0% 

6,365 
6,350 
5,793 

8.8 

Number % Distribution 

685 11.8 
62 1.1 

665 11.5 
295 5.1 
(169) (2.9) 
(126) (2.2) 

403 6.9 
1,245 21.5 

479 8.3 
1,617 27.9 

342 5.9 

Source:  1970 Census of Population, General Social and Economic 
Characteristics. 
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TABLE B-7 

Employment Characteristics for Yolo County:  1970 

Employment Status 

Total labor force 
Civilian labor force 
Civilian Employment 
Percent Unemployed 

Industry of employed persons 

Agriculture, forestry, & fisheries 
Mining 
Construction 
Manufacturing 

Durable goods 
Nondurable goods 

Transportation, communications, & 
sanitary services 

Wholesale and retail trade 
Finance, insurance, business, & 

repair services 
Professional and related services 
Public administration 

Total employed 33,786       100.0 

36,517 - 

36,334 
33,786 

6.3 

Number % Distribution 

2,652 7.9 
145 .4 

1,797 5.3 
2,914 8.6 
(902) (2.7) 

(2,012) (5.9) 

2,421 7.2 
6,152 18.2 

1,950 5.8 
12,910 38.3 
2,845 8.4 

Source:  1970 Census of Population, General Social and Economic 
Characteristics. 

Appendix 1 
B-40 



Business and Industrial Activity 

91. Business in Lake County is typically small and owner-operated. A 

limited number of outside people are employed with an increase in part- 

time help during the peak summer months. Large chain stores are almost 

nonexistent, and there are no nationally franchisee! restaurants typical 

of many resort areas. In the resort areas around the lake rim, strip 

development is the rule. Lakeport, with a marketing area population of 

12,000, is the business center of the basin. 

92. There is little industry in the basin; the largest plants are 

associated witb processing and packing of pears and walnuts. There are 

40 small manufacturing firms in the county; the average employs one to 

two people. Approximately 6,500 acres of potential industrial land is 

zoned unclassified, is open to unlimited uses, and is privately owned. 

93. Business has grown gradually, with no big peak periods. The two 

major commercial enterprises in the basin are recreation and agri- 

culture. Other major types of business and industry in 1973 were real 

estate (S10 million), construction (S6 million), and aggregates and 

materials ($1 million).  Total taxable sales in 1973 was $48,929,000. 

94. Uoodland is the business and industrial hub in the vicinity of the 

lower part of the basin. It provides goods and services for its own 

population as well as for the surrounding rural areas.  The main street 
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of Woodland has traditionally been the central business district and 

consists of a number of relatively snail businesses of the services and 

trade type, as well as a number of major banking branches. There are 

three major shopping centers within the city limits, and they are 

absorbing an increasingly large share of the area's retail sales. 

95. Although a growing number of larger discount stores are located in 

the shopping centers, the average business remains small and generally 

o\mer-operated, employing a small number of permanent employees. 

96. The other rural communities in the lower portion of the basin have 

only limited businesses which are farm related or provide such essen- 

tials as gas and groceries. Of these communities, Esparto lias the 

greatest number of business and service facilities, while the number of 

business establishments has declined in other communities. 

97. In 1976 taxable retail sales in Yolo County were $392,21/.,000, with 

$110,787,000 reported for the City of Uoodland. 

98. Manufacturing is rapidly increasing in the Woodland area. There are 

431 acres zoned industrial within the city limits, and the bulk of dev- 

elopment radiates north and east of Woodland. Measured by employment 

and payrolls, food processing accounts for two-thirds of all manufactur- 

ing. There is, however, a growing number of nonagriculturally oriented 

industries ranging from small to medium size. There is no industrial 

activity in the rural areas. 

Appendix 1 
B-42 



99. Mineral production, although not inportant in comparison to state- 

wide averages, has been increasing. Oas production in 1976 was 

22,165,000 million cubic feet (mcf), valued at $21,380,000, compared 

with 20,926,000 mcf in 1975, valued at $10,949,000. Cache Creek 

supplies the bulk of the sand and gravel for construction in the county. 

In 1970 sand and gravel production was valued at $4,050,276. Nine 

companies are currently operating in Cache Creek. 

Agriculture 

100. In the Clear Lake area, agriculture is exceeded only by recreation 

in its contribution to the area's economy. In 1975, the gross value of 

agricultural production was $19,590,000. 

101. Lake County has only about 18 percent fertile agricultural land; 

the rest ranges from marginal to nonproductive. Intensive farming is 

generally restricted to the level valley lands surrounding Clear Lake. 

Agriculture in the rest of the area is limited to dry pasture with only 

minor amounts of irrigated cropland. The mountain lands are suitable 

mainly for rangeland. 

102. Today over half the area under cultivation is in orchards. The 

main crops, pears and walnuts, account for over 70 percent of the total 

value of agricultural output. Pear orchards, due to their much higher 

economic return, are replacing many of the marginal walnut orchards, and 

wine grapes have recently been introduced as a major agricultural crop. 
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103. Agricultural Preserves under the Williamson Act now exceed 33,000 

acres. In 1971 there were 804 farms and 180,905 acres of farmland. 

Total cropland harvested was 26,105 acres and land irrigated totaled 

19,744 acres. 

104. In the lower part of the basin, Yolo County is the lead county in 

gross revenue from agriculture in the Sacramento Valley. In 1975 the 

value of all Yolo County crops was 5203,060,000. Much of the western 

portion of the area is composed of rolling terraces and steep uplands 

which are used for dry farmed grain or range, depending on slope. The 

remainder of the basin consists of nearly level alluvial fans, flood 

plains, and basins which are intensely cultivated. Farmlands within the 

settling basin are level and rich in silty river bottom land. Total 

irrigated acreage In the Cache Creek area is estimated at about 98,000 

acres. Principal crops are orchards, alfalfa, sugar beets, and 

tomatoes. Rice has declined in importance but is still extensively 

grown in the Cache Creek Settling Basin. Field crops and truck crops 

are also grown within the settling basin. 

Recreation 

105. Recreation is indispensable to the social and economic vitality of 

the Clear Lake subbasin. Recreational use is estimated at 2.5 million 

recreation days annually, with an estimated gross expenditure of S30 

million.  The excellent warmwater fishery Is the chief attraction. 
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106. However, the recreational industry faces a number of problems. 

Many of the resort units alonp, the lake shoreline were built in the 

1930's in a totally different recreational era. In those days a resort 

typically consisted of a small number of utilitarian cabins where a 

family would commonly spend its entire annual summer vacation. These 

resorts no longer fit the recreational preferences of a more affluent 

and mobile population. Recreational vehicles are becoming more and more 

popular, and the visitor is likely to spend, at most, a few days at the 

lake before moving on. Overnight parks for recreational vehicles and 

camping are increasing. Now, these older resorts are more typically 

rented permanently by pensioners and single persons. The few "deluxe" 

motels with full facilities are in demand for the entire season. The 

motels with only a few units and limited amenities frequently are 

marginal operations. 

107. There are 197 resorts containing 2,427 sleeping units, 91 trailer 

parks with 2,009 sites, and 64 campgrounds with 1,404 sites in the Clear 

Lake area. There are also 125 facilities supplying gasoline for boats, 

1,348 private docks and piers, 40 boat ramps, 15 beaches, 7 boat repair 

shops, and 26 marina supply stores. 

108. Recreation related to water dependent uses is divided about 

equally between the north and south halves of the lake. 

109. Clear Lake Outlet Channel is used heavily for recreation during 

all months when fishing is good.  The 5-mile channel is reputed to be 
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the best stretch of black bass fishing in California, and the resorts 

along the channel are generally full during these months. The carrying 

capacity of the channel based on boating use is about 264 persons. 

110. It is estimated that algae are presently causing a loss of about 1 

million activity days of recreation yearly in the Clear Lake area. The 

lower Clear Lake Highlands area is most eutrophic, with massive algae 

blooms occurring throughout much of the recreation season. The upper 

arm also has a significant summer and fall bloom, and the productivity 

of the Oal:s arm falls between that of the other two arms. 

111. Recreation is not a significant economic factor in lower Cache 

Creek. There is a general shortage of all recreational facilities 

throughout the area, but the deficiency is most severe in the unincor- 

porated areas. There are no State or National Parks and no privately 

owned public recreational facilities. A private country club is located 

just south of Cache Creek, below Airport Road. County and city 

facilities include a park system in Woodland and a 22-acre park with 

overnight camping adjacent to Cache Creek near Cuinda. The Bureau of 

Land Management controls about 23,000 acres which are open for public 

use, but the area is rugged and is used primarily by hikers, hunters, 

and those with off road vehicles. 

112. Access to the Cache Creek Canyon is limited between Clear Lake Dam 

and State Highway 16 at the Colusa-Yolo County line.  Fishing, camping, 
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and picnicking take place where Highway 16 parallels the creek to Rumsey 

Bridge. Relow Runsey, access is limited to several locations where 

public roads cross or reach the creek, and nost of the land is privately 

owned and posted. 

113. In the past 5 years, "whitewater" boating on the North Fork and 

the main stem has grown enormously in popularity. The North Fork is 

runnable in late March in wet years. Downstream from the North Fork, 

Cache Creek may be used by boaters all summer due to irrigation water 

released fron Clear Lake. The reach from Highway 16 to the Runsey 

Bridge is a favorite for kayakers and canoeists. Many local people 

float this section on inner tubes and rafts. Boating use in the lower 

North Fork and Cache Creek from the North Fork to Rumsey is estimated at 

2,000 to 5,000 recreation days annually. An important recreational 

activity throughout the basin below Clear Lake Dam is hunting for deer 

and upland game birds. A number of private hunting clubs maintain 

blinds in the Cache Creek Settling Basin. 

Projected Population 

114. As projected by the California State Department of Finance and 

shown in table B-8, the population of Lake County is expected to 

increase from 19,548 in 1970 to 58,800 by 2035. This represents 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. 

Concurrently, the population of Yolo County is expected to increase from 
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91,788 in 1970 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.A 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 rates applicable to the counties as a whole. 

Population growth along the perimeter of Clear Lake will be limited by 

availability of space and basic service facilities. It is estimated 

that the perimeter will support less than twice the present population. 

Since residential expansion is away from the flood plain, population on 

the urban fringe of Woodland is expected to increase and follow 

countywide trends. As a comparison, ER 1105-2-220 requires 

consideration of OBERS, Series E (Sacramento Basin Water Resources 

Region). However, current population levels for the 17-county basin 

already exceed the projected 1980 level. Therefore, the regional OBERS 

estimates are shoxm in table B-8 but are not used. 
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TABLE B-8 

Population Projections for California 
and Lake and Yolo Counties (1985-2035) 

1935     1995     2005     2015     2025     2035 

LAKE COUNTY 

State of 
Calif. 1/ 

OBERS, 
Series E 2/ 

31,600 

29,600 

36,500 

32,100 

40,700 

34,100 

46,100 

36,100 

52,000 

38,100 

58,800 

40,100 

YOLO COUNTY 

State of 
Calif. 1/ 

ORERS, 
Seris E 2/ 

133,000 

124,500 

161,100 

135,000 

187,600 

143,600 

213,900 

151,900 

241,500 

160,200 

273,900 

168,500 

CALIFORNIA 

State of 
Calif. 1/  24,363,000 27,726,000 30,948,000 34,705,000 38,670,000 43,226,000 

Sources: 1/ Population Projections for 1985-2015 by the California State 
Department of Finance; Projections for 2025 and 2035 by Sacramento District, 
Corps of Engineers. 

2/ Population projection for 1985-2015 by OBERS, Series E, based 
on Sacramento Basin Water Resources Region. Projections for 2025 and 2035 
by Sacramento District, Corps of Engineers. 

Projected Income 

115. Future income estimates for Lake and Yolo Counties are based on 

the 1972 OBERS Projections made for the Water Resources Council by the 

U.S. Department of Commerce. It was assumed that those projections 

made for the non-Standard Metropolitan Statistical Area portion of the 

Sacramento Water Resources subarea would be generally valid for Lake 

County, while the Sacramento Standard Metropolitan Statistical Area 

(SMSA) would be applicable to Yolo County. 

Appendix 1 
B-49 



116. Income projections released by OBERS indicate that per capita 

personal income for Lake County is expected to increase in terns of 1967 

constant dollars fron $2,320 in 1972 to $16,435 by 2035. This level of 

increase represents an average annual growth rate of about 2.8 percent, 

which is greater than the historical rate of about 1.9 percent ner year 

for the 22-year period fron 1950 to 1972. 

117. During this sane 22-year period, Yolo County experienced an 

average annual rate of growth of 1.4 percent. Projections by OBERS 

indicate, however, that per capita personal incone for the county is 

expected to increase on a 1967 constant dollar basis fron $3,400 in 1972 

to $18,180 by 2035, or at an average annual growth rate of about 2.7 

percent. For comparison, per capita personal incone projections for 

Lake and Yolo Counties and California are shown in table B-9. 

TABLE B-9 

Per Capita Personal Incone Projection 
for California and Lake and Yolo Counties 

(1985-2035)    (1967 Dollars) 

Year California Lake Coun T Yolo County 

1972(a) 3,970 2,820 3,400 
1985 5,925 4,150 4,920 
1995 7,730 5,545 6,445 
2005 10,100 7,410 8,450 
2015 12,740 9,635 10,870 
2025 16,100 12,525 13.980 
2035 20,275 16,435 18,180 

Source:  Growth rates for 1935-2035 adopted from 1972 OBERS Projections. 
(a) Per capita income for 1972 fron California Statistical Abstract. 
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Employment Projection 

lltt. Recent OBERS projections indicate that the ratio of the civilian 

lahor force to population will increase slightly in the future. The 

rising participation rates are expected to result primarily from rising 

employment of women, which is expected to more than compensate for the 

declining rates of participation hy young men who are remaining in 

school and hy older men who are retiring earlier. 

119. Table B-10 shows projected civilian employment for lake and Yolo 

Counties with allowances made for anticipated changes in relative labor 

participation rates and in relative employment rates. 

120. In future years total employment in Lake County is expected to 

depend more on commercial trade and services than it does at present. 

There should also be a substantial increase in government employment as 

more public education services are offered by the county. A reduction 

in the amount of seasonal unemployment and a reduction in the annual 

average rate of unemployment are anticipated as the economy becomes less 

dependent on agriculture. 

121. Civilian employment categories in Yolo County which can be 

expected to increase most are local government, finance, services, 

trade, construction, manufacturing, and State government. Future 

civilian employment in Yolo County will rely less on agriculture, which 

traditionally has had high seasonal unemployment rates. 
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TARLE rs-10 

Projected Civilian Rinployment In 
Lake and Yolo Counties for 1985-2035 

1985     1995   2005  2015   2025   2035 

LAKE COUNTY 

Population              31,600 36,500 40,700 46,100 52,000 58,800 
Participation Rate, 7                      38 38     40    40     40     41 
Civilian Employment       12,008 13,870 16,280 18,440 20,800 24,108 
Manufacturing Employment,%  5.50 5.40   5.40  5.35   5.35   5.35 
Manufacturing Employment     660 749    879   987  1,113  1,290 

YOLO COUNTY 

Population              133,000 161,100 187,600 213,900 241,500 273,900 
Participation Rate, 7                      40 40     42     42     42     42 
Civilian Employment       53,200 64,440 78,792 89,838 101,430 115,038 
Manufacturing Employment, 7     20.1 19.3   18.7   18.1   17.6   17.1 
Manufacturing Employment  10,693 12,436  14,734  16,261  17,851  19,692 

Source:  Population projections by the California State Department of 
Finance; participation ratios adopted from projection by the Bureau of 
Economic Analysis. 
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SECTION C 

PROBLEMS AND NEEDS 

1. This section includes a description of the status of existing flood 

control and water related plans and works in the area and an 

identification of water resource problems and needs. Flood, erosion, 

and sediment problems, municipal and industrial water supply needs, 

irrigation needs, water quality problems, fish and wildlife needs, 

general recreation and improvements needed and desired are discussed. 

Status of Existing 
Plans and Improvements 

Lakeport Lake 

2. In the upper portion of the basin, the Lakeport Lake project on 

Scotts Creek was authorized for construction by the Corps of Engineers 

by the Flood Control Act of 1965. The first phase preconstruction 

studies were completed in July 1973. The proposed lake would have a 

storage capacity of 55,000 acre-feet.  The facility would be operated to 
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provide flood control to downstream areas along Scotts Creek and a 

degree of flood control to Clear Lake; a municipal and industrial water 

supply of 8,400 acre-feet annually; an irrigation water supply of 9,100 

acre-feet annually; water-oriented recreation; and fish and wildlife 

enhancement. The project is currently deferred pending receipt of the 

necessary assurances. 

Middle Creek 

3o Adjacent to the Scotts Creek Basin is the Middle Creek Basin where 

the Corps of Engineers constructed levees for flood control. This 

project, the Middle Creek Improvement Project, was authorized by the 

Flood Control Act of 1954 and includes 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 water entrapped by 

project levees. The majority of these structures were completed in 

November 1959. 

Lower Cache Creek 

4. As part of the Sacramento River Flood Control Project, authorized 

by the Flood Control Act of 1917, as modified by the Acts of 1928, 1937, 

and 1941, the Corps of Engineers completed construction of the Cache 

Creek Settling Basin in 1937. 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 
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is to preserve the floodway capacity of the Yolo Bypass by entrapping 

the heavy sediment load carried by Cache Creek. Throughout the life of 

the project, internal "training" levees have been manipulated to partly 

control sediment deposition and make best use of basin storage. 

Following is a brief history of development of the basin. 

5. As previously mentioned, the initial project levee construction was 

accomplished in 1937 when training levees, which also constituted the 

levees along the northern edge of the basin, were constructed. The 

southern levee along the Sacramento Northern Railroad track was 

constructed in 1940, and the "Cobble Weir" was constructed in 1944. A 

levee was not built on the western boundary of the basin because 

rights-of-way were acquired only to the 32-foot contour, USGS Datum. 

This was considered to be the westerly limit to which waters would 

spread. 

6. In 1940, the west training levee, originally constructed in 1937, 

was moved 400 feet to the west, and in 1950 the training levees existing 

at present were constructed. In 1943 levees were constructed along 

Cache Creek from the mouth of the settling basin to Yolo, providing for 

a capacity of 20,000 cfs. In 1961, these levees were extended 

approximately 3 miles upstream of the town of Yolo, and the entire 

settling basin levee system was strengthened to convey a design flow of 

30,000 cfs. In 1973 the Cobble Weir was raised 2 feet by the State of 

California to provide additional sediment storage capacity. 
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7. Operation and maintenance responsibility for the settling basin, 

which is essentially filled with sediment, rests with the State of 

California. 

Soil Conservation Service 
i 

8. The Soil Conservation Service constructed two small dams, one on 

Adobe Creek and the other on its tributary, Highland Creek. These 

reservoirs provide flood protection to the 4,000-acre flood plain along 

lower Adobe Creek. 

Lake County 

9. The National Flood Insurance Act of 1968 required nonstructural 

measures to be taken along Clear Lake rimc As required by the National 

Flood Insurance Program, Lake County has enacted 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). The Corps 

of Engineers prepared, for the Federal Insurance Administration (FIA), 

flood insurance studies dated December 1971 and May 1972 for the 

unincorporated areas of Lake County and Lakeport, respectively. These 

studies have been updated and expanded and in March 1977 were submitted 

to the FIA for approval. 

Yolo County 

10. The Yolo County Flood Control and Water Conservation District (YCFC 

& WCD)  has completed construction of Indian Valley Reservoir on North 
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Fork Cache Creek. The reservoir controls a drainage area of 121 square 

miles and has a storage capacity of 300,000 acre-feet of which 40,000 

acre-feet is for flood control storage. Irrigation water from Indian 

Valley Reservoir, in addition to that from Clear Lake, is provided to 

agricultural lands in Yolo County. 

11. Currently, an irrigation system owned and operated by YCFC & WCD 

provides water from Clear Lake to 20,000 acres of agricultural land. On 

1 October 1967, the District acquired from the Clear Lake Water Company 

the water rights to the canals and other facilities of the irrigation 

system. The Clear Lake Dam and the Capay and Moore diversion dams, 

located in the lower reaches of Cache Creek, are included in the system. 

An extensive network of canals and ditches distributes the irrigation 

water diverted by the Capay and Moore Dams. 

Flood Problems 

Storm Characteristics 

120 Major flood producing storms over central California are generally 

associated with storm systems that originate at about 30 to 50 degrees 

north latitude and develop a moist air influx trajectory from about the 
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latitude of the Hawaiian Islands. As the system approaches the coast, 

the trajectory is over cooler water, thus retarding release of moisture 

until the air mass is borne inland. There the Coast Range and Sierra 

Nevada lift the air mass and cause condensation and release of moisture. 

As the air passes over the Coast Range, some moisture is precipitated. 

This lifting effect combined with some convergence accounts for the 

major portion of Cache Creek. Basin precipitation. Low foothill and 

valley precipitation is largely attributable to convergence. 

13. The major portion of the annual precipitation and all of the flood 

producing storms in the basin occur during the period October through 

April. All of the major floods have resulted from general rainstorms. 

Normal annual precipitation varies from a maximum of more than 60 inches 

in the upper portion of Kelsey Creek to a minimum of about 17 inches 

near the community of Yolo and averages about 32 inches over the 

watershed. Normal annual precipitation isohyets are shown on plate C-l. 

Snowfall is rare and has no significant effect on floodflows. 

Streamflows 

14. Streamflow and lake stage records are available for several gaging 

stations operated by the U.S. Geological Survey (USGS) and the 

California Department of Water Resources on streams in the study area. 

Locations of these gages are shown on plate C-2. Average annual runoff 

measured at some of these gaging stations is tabulated below. 
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TABLE C-l 
STREAM GAGING STATIONS 

Length : Average : 
Drainage Period of of : Annual  : Station 

Location Area Record Record : Runoff  : Operator 
(s<1_ mi) Used (Years) :(acre-ft): 

Clear Lake at 
Lakeport 

Cache Creek near 
Lower Lake 

North Fork Cache 
Creek near 
Lower Lake 

Bear Creek near 
Rumsey 

Cache Creek above 
Rumsey 

Cache Creek near 
Capay 

Cache Creek at 
Yolo 

528 

528 

1913-1971    59 

1944-1971    28 

197.0   1930-1971    42 

100 1958-1971    14 

955.0    1965-1971 

1,044.0   1942-1971 30 

5.00 1/       USGS 

235,600  USGS 

142,000  USGS 

33,250 DWR, CALIF. 

560,000 OUR, CALIF, 

478,200  USGS 

1,139.0   1903-1971    69      379,600  USGS 

1/ Average annual lake stage in feet above da tun of gage, 1,318.65 ft. 

15.  Pertinent data for gaging stations previously mentioned are shown in 

the following table, 
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TABLE C-2 
PEAK FLOW AND VOLUME DATA OF RECORD 

Max imum 
Flood La ke Peak 3-Day 

Gaging Station Date St age Flow Volume 

(f t) ft^/sec. (acre-ft) 

Clear Lake at 27 Feb 58 10. 88 _ 

Lakeport 22 Dec (,4 4. 10 1/ - - 
8 Jan 6 5 9. 10 - - 

.'.3 Jan 70 10. 4 7 - - 

Cache Creek near 24 Feb 53 _ 8,000 30,550 
Lower Lake 22 Dec 64 - 5 J7 

5 Jan 65 - 5,320 23,270 
23 Jan 70 - 6,320 26,620 

North Fork Cache 24 Feb 58 _ 13,500 31,860 
Creek near 2 2 Dec 64 - 19,700 61,800 
Lower Lake 5 Jan 65 - 15,700 40,060 

23 Jan 70 - 16,000 37,410 

Bear Creek near 22 Dec 64 _ 6,820 10,680 
Runsey 5 Jan 65 - 9,720 12,710 

23 Jan 70 - 5,900 10,400 

Cache Creek above 5 Jan 65 _ 59,000 2/ 
Rumsey 24 Jan 70 - 43,400 2/  99,970 

Cache Creek near 24 Feb 58 _. 51,600 98,980 
Capay 23 Dec 64 - 32,400 34,350 

5 Jan 65 - 44,500 96,620 
24 Jan 70 - 36,200 92,230 

Cache Creek at 25 Feb 58 _ 41,400 102,230 
Yolo 2 3 Dec 64 - 26,200 79,360 

6 Jan 65 - 37,800 97,420 
24 Jan 70 *~ 34,600 97,730 

1/  Value is concurrent to values at other stations for the same flood, 
2/  Value appears unreasonably high, possibly due to the extension of low 

flow rating table and slope-area measurements. 
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Hydrologic Analysis 

GENERAL 

16. An investigation of precipitation and runoff data for major floods 

in Cache Creek Basin indicated that reliable data were available only 

for the December 1964, January 1965, and January 1970 floods. 

Additional hydrologic information is contained in the "Cache Creek Basin 

Standard Project Flood Office Report" prepared by the Sacramento 

District Corps of Engineers and approved by the Division Engineer, South 

Pacific Division, on 1 July 1974. Hydrographs for these floods are 

shown on plates C-3 through C-7. Reconstitutions of these floods were 

used to develop the basic hydrology for Cache Creek Basin. For 

hydrologic analysis the basin was divided into nine subareas below 

Grigsby Riffle, as shown on plate C-8. In addition, the area above 

Grigsby Riffle was divided into 55 subareas. 

STORM ANALYSIS 

17. Basin mean precipitation for each storm analyzed was determined 

from storm isohyetal maps developed from available rainfall data. The 

isohyetal maps for the three major storms investigated are shown on 

plates C-9 through C-li. Time distribution for the storm amounts was 

based on Mahnke, Potter Valley 3 SE, Clear Lake Highlands, and Brooks 

Farnham Ranch rainfall records. Pertinent data for these stations are 

shown in table C-3. 
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TABLE C-3 
PRECIPITATION STATIONS 

: Elevation : N.A.P.1_/ : Present : Year : 
Station iName ;  (feet)   ; (inches) : Type  ; Begun : Operator 

Mahnke 2380 

Potter Valley 
3 SE 1100 

Clear Lake 
Highlands      1320 

Brooks Farnham 
Ranch 294 

47.7 Hourly  1957 Mrs. E. 
Mahnke 

44.2 Hourly 1953 USCE 2/ 

23.6 Hourly 1941 Carl A. 
Potts 

20.0 Hourly 1941 Mrs. Joyce 
A. Farnham 

1_/ NAP - Normal Annual Precipitation 
2/ USCE - U.S. Army, Corps of Engineers 

BASEFLOW 

18. Baseflow as used in the reproductions of the 1964, 1965, and 1970 

floods on North Fork Cache Creek near Lower Lake and Bear Creek near 

Rumsey was estimated to be equal to the flow at the beginning of the 

floods, increasing uniformly until it intercepted the extension of the 

recession limb of the observed hydrographs. Baseflow could not be 

determined accurately for the gages at Rumsey, Capay, and Yolo since 

high sustained outflows from Clear Lake combined with a substantial rate 

of seepage into aquifers in this portion of Cache Creek Basin tend to 

obscure the actual baseflow.  Satisfactory reproductions were obtained 
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assuming no baseflow from the local areas below Clear Lake and the gages 

on the North Fork Cache Creek and Bear Creek. 

UNIT HYDROGRAPHS 

19. Preliminary unit hydrographs for the gaged areas analyzed were 

derived from the flood reproductions mentioned earlier. Samples of the 

preliminary, unit hydrographs are shown on plates C-14 and C-15. 

Summation curves (S-curves) developed from these unit hydrographs were 

all quite similar to an average S-curve derived for other studies in the 

Clear Lake area. This average S-curve, shown on plate C-12, together 

with the lag relationship, shown on plate C-13, was adopted to develop 

unit hydrographs for the various subareas in the watershed. These unit 

hydrographs were then used for the final historical flood 

reconstitutions in Cache Creek Basin„ This procedure for developing 

unit hydrographs is outlined in the Department of the Army's Technical 

Bulletin 5-550-3, "Flood Prediction Techniques," and in the Corps' 

Engineering Manual 1110-2-1405, "Flood Hydrograph Analyses and 

Computations." Pertinent data applicable to the developed unit 

hydrographs are shown in table C-4. Final unit hydrographs are shown on 

plates E-7 and E-8. 

LOSS ANALYSIS 

20. Loss analyses for the historical storms mentioned above indicated 

uniform loss rates of 0.064, 0.04, and 0.03 inches per hour for North 
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Fork Cache Creek, Cache Creek local above Rumsey and Bear Creek, and 

Cache Creek below the Rumsey gage, respectively. Uniform loss rates 

applied for the various areas above Clear Lake Dam range from 0.045 to 

0.061 inches per hour. These uniform loss rates compare favorably with 

loss rates used in adjacent watersheds. 

21. In the lower part of Cache Creek Basin, between Rumsey and Yolo, 

differentiating between loss rates is difficult due to ponding, 

infiltration, and channel losses due to seepage from the streambed into 

the underlying aquifers. 1/  2/ 

FLOOD FREQUENCY 

22. Rain flood (peak and volume) frequency curves were developed from 

historical data for three stream gaging stations in the area. These 

stations are: (a) Cache Creek above Rumsey, (b) Cache Creek near Capay, 

and (c) Cache Creek at Yolo. Their respective rain flood frequency 

curves are shown on plates C-16 through C-18. These curves do not 

include the effects of Indian Valley Reservoir, which was not in 

existence for the period of record:   1943-1971 for Kumsey and Capay and 

T7 Yolo County, Investigation of Groundwater Resources, May 1976, 
Clendenen & Associates — Consultants, Inc., Auburn, California. 

2/ Aggregate Extraction in Yolo County, August 1976, Woodward-Clyde 
Consultants Consulting Engineers, Geologist and Environmental 
Scientists. 
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1902-1971 for Yolo. However, preproject and postproject peak flow 

frequency curves, shown on plate E-9, reflect Indian Valley Reservoir 

operation subsequent to its construction in 1974. Runoff volume 

frequency curves were also developed for the area above Clear Lake Dam 

and the local areas below Clear Lake and the North Fork Cache Creek gage 

and above the Cache Creek near Rumsey gage. These curves were found to 

be similar to pattern in volume frequency curves for the North Fork 

Cache Creek near Lower Lake gage. Therefore, the volume frequency 

curves for the aforementioned gage were adopted for use in developing a 

20-day SPF-series for reservoir regulation studies and preparation of 

project flow-frequency curves. A stage-frequency curve was also 

prepared for Clear Lake and is shown on plate E-ll. 

WAVE RUNUP AND WIND SETUP 

23. Wave runup and wind setup on Clear Lake depend mostly on a specific 

wind direction and velocity. Since there is no climatological station 

available within the Clear Lake watershed, the Pacific Gas and Electric 

"Cloverdale Peak" climatological station, located about 15 miles to the 

southwest of the city of Lakeport, was used. It is the closest and most 

representative station. Wind data of this station were used in fetch 

analyses at various locations on the Lake perimeter. Pertinent fetch 

(FE), runup (Rs), and wind setup (S) data are tabulated below. Wind 

index locations are shown on plate C-19. 
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DESIGN WIND 
WIND INDEX    WIND     VELOCITY  DURATION  Rs & S   Fe 
LOCATION DIRECTION  (MPH) (MINUTES)  (FEET)  (MILES) 

ESTIMATED 
LENGTH OF 
SHORELINE 
AFFECTED 
(MILES) 

1. Rocky Pt.   NW     24o0 
at Jago Bay 

2. Soda Bay,   NW     23.0 
Lake County 

3. Community    S     45.2 
of Nice, 
Lake County 

4. Community  WSW     24.8 
of Lucerne, 
Lake County 

5. Shirley     N     25.6 
Slough, Lake 
County 

50.0     0.85    2.8     55.4 

87.0     1.31    b.l     10.7 

69.0     3.26    6.4     12.9 

81.5     2.02    5.7      6.0 

7e.b     2.07    5.6     15.0 

By weighting Rs + S by the length of shoreline affected to the estimated 

total length of shoreline of about 100 miles, the average Rs + S was 

calculated to be 1.5 feet. However, to assure a conservative analysis 

based on the above fetch data and the paucity of available wind data, an 

average wave runup plus wind setup of 1 foot was adopted for determining 

damages around Clear Lake. Above data were used for an economic 

sensitivity study, as described in Section F of this report. 
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SEDIMENTATION FOR CLEAR LAKE 

24. The amount of sediment flowing into Clear Lake cannot be determined 

accurately, because actual data are not available. However, the USGS \J 

estimated the average annual suspended sediment yield to be at least 300 

tons per square mile. The USGS also estimated that bedload ranges from 

2 to 7 percent of the annual suspended sediment load. Based on the 

above values the estimated average annual suspended sediment discharge 

would be at least 70 acre-feet per year. The Scotts Creek watershed is 

not included in the total tributary area to Clear Lake for sediment 

yield computations because Tule Lake, located near the mouth of Scotts 

Creek, acts as a sediment trap. Sedimentation for Lower Cache Creek 

Basin is described in paragraphs 57 through 73. 

Flood Characteristics 

25. Floods in the basin are principally caused by runoff of 

high-intensity rainstorms during winter and spring. Since reaches of 

the streams are relatively short and channel gradients are steep, peak 

floodflows usually pass completely through the basin within 24-hour 

periods. The effects of such floods are different for the upper and 

lower areas of the basin. 

1/    U.S. Geological Survey - Water Supply Paper No. 1798-J. 
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26. The shoreline of Clear Lake has been subject to flooding 

throughout its history. The flood problem is caused primarily by the 

lake's restricted outlet channel, which has a discharge capacity of 

about 2,500 cfs at elevation 7.56 feet on the Rumsey gage at Lakeport 

(1326.21 feet, m.s.l. datum) and a maximum of about 8,000 cfs at 

extreme flood stage. Since historical flood inflows into the lake 

exceed 40,000  cfs,   floodwater must  be  stored   temporarily   in  the   lake. 

FLOOD CONTROL OPERATIONS 

27. Enlargement of the outlet channel is currently prohibited by the 

Gopcevic and Bemmerly Decrees. The Gopcevic Decree was issued in 1920 

by the Mendocino County Superior Court as a result of a suit between 

certain property owners bordering Clear Lake and the Yolo Water and 

Power Company, predecessor to the Clear Lake Water Company. The decree 

prescribes certain maximum and minimum stages of the lake and orders 

damages to be paid in case of violations. It also prohibits any 

widening, deepening, or other enlarging of the outlet channel. This 

decree may have to be modified before Clear Lake flood control 

operations could effectively solve flood and irrigation problems. 

Clear Lake Dam, currently operated by Yolo County for water supply and 

flood control, is capable of discharging much higher flows than have 

historically been released. Plate C-21 contains a sketch of the dam 

face and information on the discharge capacity of the dam. In 1977 the 

State of California investigated the safety of the dam and determined 
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that it was structurally adequate for full operation, and the spillway 

could pass the 1- in 1,000-year event (24,900 cfs) with adequate 

freeboard (2.5 feet). The two most important provisions of the 

Gopcevic Decree for operation of the lake are given below. (A copy of 

the decree is in appendix 3.) 

a. The maximum stage of Clear Lake cannot exceed 9.0 feet on the 

Rumsey gage at any time. Stages between 7.56 and 9.0 feet are 

permitted for up to 10 successive days for the temporary storage of 

floodwaters. 

b. The minimum stage of the lake is set at zero on the Rumsey 

gage. In making releases from the lake, irrigation, evaporation, and 

other losses for the ensuing season must be considered. 

28. After the February 1938 flood caused extensive damage around the 

Clear Lake rim, lake interests requested the State of California to 

enlarge the Clear Lake Outlet Channel to permit reduced flood stages on 

the lake, since the lake could not be controlled to the provisions of 

the Gopcevic Decree. However, property owners along Cache Creek in 

Yolo County obtained an injunction restraining the State from widening 

or deepening this outlet because such construction would result in 

higher floodflows and consequently increase damages in the lower 

reaches of Cache Creek.  The injunction, known as the Bemmerly Decree, 
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was issued by the Yolo County Superior Court and upheld by the District 

Court of Appeals. (Appendix 3 contains a copy of this decree.) 

However, operating within the limits set by the Gopcevic Decree is not 

physically possible with the existing outlet channel. Records of water 

surface elevations in Clear Lake since 1874 show that elevation 7.56 

has been exceeded 41 times and that elevation 9.0 has been exceeded 24 

times. 

FLOODS OF RECORD 

29. All record floods in the Cache Creek Basin have been rain flood 

type characterized by relatively high peaks of short duration and 

relatively small total volume. However, these characteristics are 

modified somewhat in the lower Cache Creek area by Clear Lake, which 

acts as a regulating reservoir. As indicated, the outflow from the 

lake is limited by the existing outlet channel. Nevertheless, the area 

below Clear Lake along Cache Creek is subject to flooding. Data 

related to some of the larger historical floods of Clear Lake and Cache 

Creek are contained in table C-5. 

Appendix 1 
C-19 

Rev. 15 Aug 79 



Table C-5 
Floods of Record 

: Month : Peak Sta^e  : Exceedence 
Year :  of   : (Rumsey    : Interval 

: Peak : Ra^e ft)  : (Years) 

CLEAR LAKE 

1956 February 9.53 
1958 February 10.88 
1965 December 9.10 
1970 January 10.47 

10 
38 
7 

24 

: Month : :              Exceedence 
Year :  of   : Peak Flow :   With Indian Valley Reservoir 

: Peak : (cfs) :            (Years) 

1965 January 
1970 January 

1956 February 
1958 February 
1965 January 
1970 January 

CACHE CREEK ABOVE RUMSEY 

59,000* 
43,400 

CACHE CREEK NEAR CAPAY 

1955 December 31,800 
1958 February 51,600 
1965 January 44,500 
1970 January 36,200 

CACHE CREEK AT YOLO 

27,400 
41,400 
37,800 
36,600 

150 

10 
180 
70 
20 

15 
130 
70 
60 

*Estimated. 
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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    : 
• 
9 

1958 Flood 
($1,000) 

:  1970 Flood 
($1,000) 

Residential 
Commercial 
Public Facility 
Agricultural 

440 
312 
74 
52 

186 
125 
115 
59 

Total 878 485 

Total in 1977 prices 2,148 828 
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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 : ($1,000) 

Residential 5 
Commercial 5 
Industrial and utilities 10 
Public facilities 276 
Agricultural 221 

Total 517 

Total in 1977 prices 1,299 

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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EXISTING FLOOD HAZARD 

32. Damages to existing development along Clear Lake rim would equal 

approximately $5,225,000 and $3,680,000, respectively, from flooding 

under hydrologic and climatic conditions similar to conditions in 1958 

and 1970. As previously noted, flood damages along Clear Lake rim 

result from high lake levels which are increased by high winds. Waves 

of up to 4 feet on the main lake area and 3 feet on the lower arm have 

occurred with severe wind and have a substantial impact on potential 

flood damages. During the 1970 flood, wind velocities were not high 

enough to create significant wave action. However, if wind velocities 

sufficient to create average wave heights of 2 feet occurred 

simultaneously with the peak lake levels reported in the 1970 floods 

damages under present economic conditions would be expected to exceed $7 

million. 

33. Gravel operators have excavated extensively in the channel reach of 

Cache Creek between Capay and just upstream of the Cache Creek project 

levees„ This excavation has consisted primarily of channel deepening 

and some widening, and the effect has been a considerable reduction in 

the overbank flood damage potential in this reach. Local interests and 

some agencies believe that channel deepening has allowed degradation at 

bridge crossings and corresponding damage to bridges. 

34. The recently completed Indian Valley Reservoir will reduce peak 

floodflows along Cache Creek downstream of the junction of the creek 
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with North Fork Cache Creek, thereby resulting in reduced potential for 

flood damage. 

DESCRIPTION OF FLOOD PLAIN AREA OF CACHE CREEK BASIN 

35. The flood plains within the study area lie in two different, 

noncontiguous sectors of the Cache Creek Basin (Clear Lake - lower Cache 

Creek). For study purposes, the flood plain of lower Cache Creek was 

divided into three reaches with physical and economic characteristics 

common within each subarea (see plate A-l). Acreages within the 

Standard Project Flood Plain of each reach are presented in the 

following table: 

Table C-8 
Standard Project Flood Plain Area 

 Reach : Acres 

Clear Lake rim 4,135 U 
1 2,475 
2 2,650 
3 10,880 

1/    For Clear Lake rim agricultural acreage only. 

36. The Clear Lake rim flood plain consists of that area adjoining the 

lake at an elevation above 1,326.2 feet and ranging up to an elevation 

of approximately 1,331.66 feet at the Standard Project Flood stage. 

Homes and commercial developments encircle much of the lake. 

Agricultural crops,  including pears,  grapes, walnuts, barley,  and 
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alfalfa, are produced on land that is level and fertile enough for such 

use.  Some lands are used for pasture. 

37. Reach 1 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 is devoted to urban uses. The 

remainder of the land is used for agriculture. The major features of 

the terrain are those common to other wide-spreading alluvial fans, that 

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 is 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 industrial 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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major highways along the lake rim, in addition to numerous spot 

elevations. Aerial photography of the entire lake rim by the State of 

California Lands Commission was also utilized. This photography 

delineated the location of 0.00 feet on the Rumsey gage at Lakeport 

(1318026 feet, m.s.l.). Additional information included USGS quadrangle 

sheets and aerial photography of historic flood events. Aerial photos 

of the 1970 flood at a scale of 1" = 2000' were taken at a lake stage of 

about 10.3 feet and used to verify pre- and post-project flood plains. 

42. To further verify the flood plains determined from the information 

described above and to specifically determine the first floor elevations 

of structures within the flood plains, extensive field surveys were 

conducted. Elevations were determined for virtually all units within 

the SPF flood plain and included data gathered from the lake by boat as 

well as on land. 

PRESENT PROPERTY VALUES 

43. An inventory of the damageable units currently occupying the 

Standard Project Flood Plains, including structural and content values, 

is presented in the following tables. This inventory does not include 

land values or such public facilities as roads, bridges, or water and 

sewage treatment facilities. Flood damages, however, are estimated for 

these facilities, based on historic data and interviews with local 

officials. 
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Table C-9 

Clear Lake Rim Damageable 
Property Values in 1977 

:        : Average :   Total 
: Units  : Value :   Value 

Residential Structures 1/ 800 $25,040 $20,032,000 
Residential Contents 1/ 800 8,760 7,008,000 
Mobile Home Structures 245 7,420 1,817,400 
Mobile Home Contents 245 5,500 1,347,500 
Commercial Structures 1,650 - 9,718,200 

Motel (units) 1,500 4,400 (6,600,000) 
Stores 90 32,160 (2,894,400) 
Marina gas facilities 60 3,730 (223,800) 

Commercial Contents 1,650 - 3,761,700 
Motel (units) 1,500 1,540 (2,310,000) 
Stores 90 15,190 (1,367,100) 
Marina gas facilities 60 1,410 (84,600) 

Total $43,684,800 

1/ Excluding mobile homes, 
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Table C-10 

Cache Creek Damageable 
Property Values in 1977 

•               • 
: Units : 

Average  : 
Value   : 

Total 
Value 

Reach 1 

Farmsteads: 
Residential structures 
Residential contents 
Farm buildings 

19 
19 
11 

$21,300 
7,500 
8,400 

$404,700 
142,500 
92,400 

Total 

Reach 2 

Residential structures 
Residential contents 
Commercial structures 
Commercial contents 
Industrial structures 
Industrial contents 

Total 

Reach 3 

Residential structures 
Residential contents 
Commercial structures 
Commercial contents 
Industrial structures 
Industrial contents 

Total 

$639,600 

u $21,700 $238,700 
11 7,600 83,600 
1 37,600 37,600 
1 18,800 18,800 
3 31,400 94,200 
3 46,800 140,400 

$613,300 

88 $21,600 $1,900,800 
88 /,500 660,000 
20 54,500 1,090,000 
20 72,500 1,450,000 
24 533,000 12,792,000 
24 /96,300 19,111,200 

$37,004,000 

FUTURE DEVELOPMENT - CLEAR LAKE RIM 

44.  Limitation on space and lack of sufficient water and sewage 

treatment  facilities  will restrict  residential  and commercial 

development in the Clear Lake rim reach.  Retirees, recreational 
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visitors, and others want lakeside homesites. Local zoning and parcel 

maps, and general plans, show that the lake perimeter will support less 

than twice the current development if agricultural and other open space 

areas described in the Open Space Element of the Lake County General 

Plan are to be preserved. Projections of future residential and 

commercial units within the flood plain, based on these limitations, are 

presented in table C-ll. It is assumed that all such structures will be 

constructed with the ground floor above the 11.85-foot elevation, as 

measured at the Rumsey gage at Lakeport, in conformance with present 

flood plain management regulations. 

45. It is assumed that future industrial and major public facility 

buildings would continue to locate outside of the flood plain because of 

the premium land prices for residential and commercial lakeside 

development. Damageable public facilities such as roads, parks, and 

water and sewage treatment facilities are expected to increase at a rate 

proportionate to the increase in residential and commercial units, or 

approximately 1.35 percent each year during the study period. 

46. Although no major changes in total agricultural acreage are 

projected for the flood plain, changes in crop distributions and yields 

per acre are projected based on data contained in the California 

Framework studies. Table C-12 summarizes the existing and ultimate 

cropping distribution and yield projected for the flood plain area. 
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Table C-ll 

Clear Lake Rim Existing and 
Projected Units Standard Project Flood Plain 

1977 : 1935 : 1995 : 2005 : 2015 : 2025 : 2035 : • - : 2085 

Residential 
Hones 800 1006 1151 1283 1453 1584 1677 1677 

Mobile hones 245 305 353 393 445 471 471 471 

Conmercial 1651 1658 1688 1720 1772 1786 1798 1798 

Private Piers 1324 1463 1580 1674 1778 1842 1842 1842 

Agriculture 
(acres) 4128 4076 4035 3999 3954 3919 3896 3896 

Table C-12 

Existing and Projected 
Crop Distribution and Yield 

Clear Lake 

4 1977 2035 

cro_p :    Acres 1 (T 
Yield   : 
on/acre)  : Acres 4 

Yield 
(Ton/acre) 

Alfalfa 155 5.60 200 8.40 

Grain 500 1.80 600 3.80 

Pasture 790 8.70 900 11.0 

Orchards 820 5.84 1200 11.4 

Native Pasture 1870 

4135 

 Zm 1000 

3900 

— 

Total 

Source:  1977 estimates based on field surveys and Lake County 
Agricultural Crop Reports; 2035 projections adapted fron 
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 Element of the Yolo County 

General Plan indicates a majority of this acreage is 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 Madison, Esparto, and Guinda in areas outside of the 

flood hazard area. 

48. Future residential, commercial, and industrial development 

projected for Reach 3 is 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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subject to moderate flooding from the standard project flood. The 

growth in housing units in the flood plain area is estimated to average 

2.5 percent per annum during the study period (1985-2085). This is 

higher than the projected 1.65 percent per annum increase In population 

for Yolo County for the same period because of the present trend to 

fewer persons per housing unit and the small base of units currently 

occupying the flood plain area. 

Table C-13 

Cache Creek - Reach 3 Existing 
and Projected Units, Standard Project Flood Plain 

1977 : 1985 : 1995 : 2005 : 2015 : 2025 : 2035 : • - : 2085 

Residential 88 106 136 174 223 285 365 365 

Commercial 20 24 30 39 49 63 81 81 

Industrial 24 30 39 52 69 91 120 120 

Agriculture 
(acres)    10,675 10,620 10,550 10,440 10,300 10,120 9,870     9,870 

49o Based on 1972 OBERS projections for the Sacramento SMSA, wholesale 

and retail trade activities are projected to increase at an average rate 

of approximately 3.1 percent per year during the study period. 

Commercial development within the flood plain is expected to be 

primarily neighborhood retail type, and its growth rate would be less 

than anticipated for the entire SMSAo Growth of commercial units is 

therefore projected to average approximately 2.5 percent per annum. 
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50. Based on the previously mentioned SRAPC Regional Plan and recent 

construction activities, future industrial development in Woodland will 

occur primarily in the northeastern portion of the urban area. Much of 

this area is included in the standard project flood plain of Reach 3. 

Current industrial activities located in the flood plain include food 

processing and plastics production plants. Transportation facilities 

directly serving the area include Southern Pacific Railroad lines and 

the recently completed Interstate 5. 

51. Industrial growth in Reach 3 is estimated to average 2.8 percent 

per annum during the study period. This rate of growth is slightly 

higher than the 1972 OBERS projection of 2.65 percent per annum for 

manufacturing activities in the Sacramento SMSA for a similar period. 

The higher rate of growth is assumed bacause of the small base of 

industrial facilities currently located in the immediate flood plain 

area and the locational advantages for future industrial development 

created by the recently completed highway system0 

^2. Currently, no major public buildings are within Reaches 1 through 

3, and none are projected for the study period. in the Woodland area, 

future development of such neighborhood facilities as schools and 

firehouses is expected to follow the major urban movement to the south 

away from the flood damage reaches. In Reach 3, increases in damageable 

public facilities, such as roads, bridges, and water and sewerage 

facilities, are  expected  to  be commensurate with increases of 
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approximately 2.25  percent  per  annum projected in residential, 

commercial, and  Industrial development.  This  same growth rate is 

assumed for the public facilities which service such rural communities 

as Madison, Esparto, and Guinda in Reaches 1 and 2. 

53. As with the Clear Lake rim reach, no significant reductions in the 

total acreage devoted to agricultural production is projected for 

Reaches 1 and 2, while urban development in Reach 3 is expected to 

remove approximately 825 acres from agricultural production during the 

study period. The following table summarizes the existing and projected 

crop distributions and yields for the combined agricultural acreages in 

Reaches 1 through 3. 
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Table C-14 

Existing and Projected Crop Distributions 
Reaches 1-3 

1977 2035 
• Yield : Yield 

Crop         : Acres : (T ans/acre) :  Acres • (T Dns/acre) 

Rice 545 2.8 4\)0 4.6 
Field 3,000 1.0 3,535 2.2 
Truck. 2,575 25.0 2,685 52.0 
Grain 1,605 2o0 1,580 4.2 
Pasture 2,050 3.0 1,560 3.8 
Orchard 1,520 1.8 1,700 3.5 
Native pasture 4,455 - 3,500 

Subtotal 15,750 14,960 

Farmsteads 
and urban 255 1,045 

Total 16,005 16,005 

Source:  1977 estimates based on field surveys and Yolo County 
Agricultural Crop Reports.  2035 projections adapted from 
California Framework Studies. 

FUTURE PROPERTY VALUES 

54. For damage and benefit analysis, existing structures are evaluated 

on the basis of their current market values. New and replacement units 

are evaluated on the basis of 1977 construction prices and conditions. 

No increases in value per structure are projected during the study 

period either for existing or new or replacement units or for the 

content value of commercial or industrial units. Residential content 

values, however, are expected to increase over time with increased 

affluence (increases in per capita income in real terms). 
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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 2005o 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-16. 

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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Table C-17 
Average Annual Damages 

1977 Conditions 

: Average Annual 
 Location : Damage  

Clear Lake Rim $1,339,000 
Cache Creek 

Reach 1 (Rumsey to Capay Diversion Dam) 34,200 
Reach 2 (Capay Diversion Dam to Airport Road) 30,500 
Reach 3 (Airport Road to Settling Basin) 65,000 

Erosion and Sediment Problems 

57. The erosion and sedimentation problems are primarily confined to 

the area of Cache Creek below Rumsey. For many years, erosion and 

sedimentation have been a problem in this area, and numerous acres of 

land have been washed away. Gradual degrading of the channel between 

Capay and the settling basin has had a damaging effect on bridges 

crossing Cache Creek. 

Bank Erosion 

58.  Banks along Cache Creek have eroded between the towns of Rumsey and 

Yolo downstream of Yolo;  the Corps of Engineers has placed bank 
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protection in conjunction with the constructed levee project. Between 

Rumsey and Capay, erosion damages are primarily evident along the right 

bank where agriculture has developed. In the reach between Capay and 

Yolo, banks have been lost because of erosion and mining of sand and 

gravel from the channel and bordering lands. In particular, gravel 

mining downstream of Stevens Bridge has significantly widened the 

channel. Table C-18 presents types of land subjected to erosion along 

the channels 

Table C-18 
Land Use Along Cache Creek 

Reach 
Cultivated :        :       : 
Lands   : Orchards : Pasture : Hillside 

Rumsey to Capay 
(Reach 1) 

Capay to Stevens 
Bridge 
(Reach 2) 

11.6 

11.8 

MILES 

10.8 

1.7 

4.7 

8.9 

17.1 

59. In addition to farmsteads, numerous structures crossing and 

adjacent to the creek have been damaged or are susceptible to erosion 

damage. These facilities are listed in table C-19 from downstream to 

upstream. 
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Table C-19 
Structures Crossing Cache Creek 
Upstream from Stevens Bridge 

Hiles Upstream : 
From Settling Basin: Type Facilities 

• 

:    Name 

7.0 Road Bridge Stevens Bridge 

8.0 Irrigation Canal Moore Canal 

9.4 Diversion Dam Iloore Dam 

9.5 Irrigation Canal Alder Canal 

10.0 Power Transmission 
lines 

12.2 Power Transmission 
lines 

12.8 Power Transmission 
lines (3 lines) 

12.9 Road Bridge Interstate 505 

13.4 Road Bridge tladison Bridge 

16.3 Road Bridge Esparto Bridge 

18.5 Road Bridge Capay Bridge 

20.6 Diversion Dam Capay Dam 

39.7 Road Bridge Rumsey Bridge 

Sediment 

60. From the gage located above the town of Rumsey, Cache Creek flows 

through sedimentary rock formations before entering the Capay Valley. 

When no longer confined by the steep rock canyon between Clear Lake Dam 

and Rumsey, the channel widens considerably in the valley, and the creek 

Appendix 1 
C-42 



gathers a substantial amount of sediment from hillside and sheet 

erosion. The sediment yield in the Capay Valley between Rumsey and 

Capay is approximately 3.5 times higher than in the upstream portions of 

Cache Creek. Basin. Table C-20 shows the unit sediment yield of Cache 

Creek to be high compared with other streams. 

Table C-20 
Comparision of Sediment Yields 

Stream 

: Average : 
Drainage   :  Water : Average Annual 
Area     : Discharged : Suspended Load 

(1,000 sq mi):(1,000 cfs) : (ton/sq mi) 

Cache Creek Capay, CA 0.5 0.6 1,584 

San Joaquin Vernalis, CA 14.0 4.7 25 

Eel Scotia, CA 3.1 7.0 5,846 

Colorado Grand Canyon, AZ 137.8 6 1,082 

Columbia Pasco, WA 102.6 256 100 

Missouri Hermann, MO 528.2 69 454 

Source:  "The Sediment of Major Rivers of the World" by John N. Holeman, 
August 1968 issue of Water Resources Research, published by 
American Geophysical Union. 

61. The high sediment inflow to the creek in this reach depends on a 

number of factors, one of which is the low amount of precipitation in 

such a relatively steep mountainous area. Because of the low 

precipitation, there is limited vegetative cover. When precipitation 

does occur, a large amount of sediment is washed from the hills into the 

stream. 
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62. The Capay Hills, located on each side of the stream and forming the 

Capay Valley, are broken at numerous places by step-like topography 

where earth surface slump and soil creep have gradually created gullies. 

The hills to the northwest form the left bank of the creek and discharge 

hillside sediment directly into the stream. Along the right bank of the 

creek is the Capay Valley floor that has been extensively cultivated for 

agriculture, and this cultivation increases the susceptibility to 

erosion. 

Sediment Transport 

63. The cross section of Cache Creek in the reach between Capay and the 

settling basin is typically very wide and shallow. Width to depth 

ratios are commonly 50 or greater. A low flow channel meanders within 

the confines of the main channel, occasionally attacking the banks. 

64. The stream transports an extremely wide range of grain sizes with a 

large proportion of fines (0.2 mm) moving as wash load. Although the 

banks in this reach are composed of easily erodible material, they are 

probably not a major source of the sediments that deposit in the 

settling basin. As stated previously, hillside and sheet erosion in the 

Capay Valley above Capay is the major source of sediment. 

65. The amount of sediment transported decreases from Capay to Yolo, 10 

miles downstream,  because flows  are diverted  for irrigation and the 
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energy slope decreases. The average annual total transport at Capay is 

about 2,115,000 tons and at Yolo 1,297,000 tons. Calculated average 

annual capacity for transport of bed material is 263,000 tons at Capay 

and 165,000 tons at Yolo. For the present flow-duration characteristics 

of Cache Creek, approximately 90 percent of the average annual bed 

material transport occurs during flows between 1,500 and 11,000 cfs. 

Transport rates of bed material at Capay and Yolo as functions of 

discharge and other pertinent sediment information were developed from 

USGS data and are presented in table C-21. The movement of bed 

material, as opposed to wash load, is important in determining channel 

stability. 

Table C-21 
Sediment Transport 

Bed Material Transport Rates, Cache Creek 

Discharge : Transport Rate (Tons/Day) 
(cfs) ;   Near Capay : Near Yolo 

50,000           160,000 125,000 
30,000            69,000 54,000 
20,000           39,000 29,000 
15,000            30,000 19,000 
10,000            22,000 11,500 
5,000                                9,600 5,100 
3,000                                 4,300 2,400 
1,500                                     930 700 
1,000                                     400 320 

500                                      115 77 
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Average Annual Transport Rates in Tons 

Bed Material  :  Wash Load  : 
(0.2 - 20mm)   ;   ( 0.2mm)    ; Total 

Cache Creek       263,000 1,852,000       2,115,000 

Cache Creek 
at Yolo 165,000 1,132,000       1,297,000 

66. As the transport capacity at Capay is greater than that at Yolo, 

deposition within this reach is expected. Gravel mining operations, 

however, are presently removing about 2.7 million tons of material each 

year at a rate about two times greater than the stream can replace with 

upstream bed material. This removal of material has substantially 

increased the channel width. Annually, about 675 acre-feet of sediment 

is transported to the Cache Creek Settling Basin. 

Sediment Deposition in the Settling Basin 

67. The following table (C-22) shows the volume of sediment deposited 

in the settling basin, based on surveys by the Corps of Engineers in 

1933 and 1934 and subsequent topographic surveys by the State in 1958, 

1968, and 1971. An average of about 340 acre-feet of sediment was 

deposited annually in the settling basin from 1937 to 1971. 
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Table C-22 
Deposition in Settling Basin 

Period Acre-Feet 

1937 to 1958 

1958 to 1968 

1968 to 1971 

Total 

9,700 

1,900 

1,035 

12,635 

68. Gradation analyses of the soils of the settling basin and Yolo 

Bypass were made in March 1972 by the State of California Department of 

Water Resources. The results of these analyses are shown in the 

following table. 

Table C-23 
Gradation Analyses 

Location 
Sand 

(larger than 
.074 mm) 

Silt 
(.005 to 
.074 mm) 

Clay 
(smaller than 
.005 mn) 

Cache Creek at 
Yolo (inflow) 

Settling Basin 
mouth of training 
levees 

Settling Basin 
near Cobble Weir 

Yolo Bypass 

PERCENT 

16 

69 

15 

22 

36 

23 

62 

42 

48 

8 

23 

36 

Source:  "Cache Creek Settling Basin Interim Plan," by State of California 
Department of Water Resources, October 1972. 
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Sediment Characteristics in the Settling Basin 

69. Essentially, most of the basin soils are silty fine sands to fine 

sandy silts with increasing clay content at greater depth. The average 

maximum dry density is 113 pounds per cubic foot, size ranges from 0.005 

to 0.5 millimeters, and optimum water content is 13 percent. The three 

major soil types are the Maria Series (Mc) and the Laugenour Series (Lh 

and Lk), which comprise one-third and two-thirds, respectively, of basin 

deposits. Generally, soils are mildly alkaline and excellent for 

agriculture, limited only by a slight excess of soluble salts. Except 

for relatively high weed content, basin deposits are good for topsoil. 

Soils are also suitable as general construction fill for building sites, 

highway subgrades, and other similar uses. 

Sediment Deposition in the Yolo Bypass 

70. Sedimentation in the Yolo Bypass by Cache Creek has again become a 

problem. In 1937 the Cache Creek Settling Basin was constructed as a 

unit of the Sacramento River Flood Control Project to control sediment 

deposition in Yolo Bypass and thus maintain the floodflow capacity of 

the bypass. However, the settling basin's storage capacity is now 

almost depleted. As previously stated, the State of California has in 

recent years modified the Cache Creek Settling Basin by raising the 

Cobble Weir at the outlet of the basin to provide interim storage 

capacity until a long range solution can be developed. However, raising 

this weir has caused encroachment into the freeboard of perimeter levees 

under design flow conditions. 
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71. Based on an analysis of the gradation of sediment flowing into the 

settling basin (675 acre-feet annually) and the sediment that has 

deposited in the Yolo Bypass, it was determined that an average of about 

100 acre-feet per year would deposit when the trap efficiency of the 

settling basin reached zero. A zero trap efficiency was expected to 

occur in 1975; however, the interim measure of raising the Cobble Weir 

has provided some prolonged efficiency. 

Deposition Below Yolo Bypass 

72. Because the sediment storage space in the settling basin is being 

depleted, Cache Creek's heavy sediment load is carried into the Yolo 

Bypass unimpaired, thus affecting Yolo Bypass floodflow capacity. Also, 

additional sediment now flows downstream, further compounding the 

sediment deposition problems in navigation and flood control channels. 

To maintain the effectiveness of the Sacramento River and downstream San 

Francisco Bay system, deposited sediments have had to be continually 

dredged. Significant deposition problem areas presently evident below 

Yolo Bypass are the Sacramento River Deep Water Ship Channel and San 

Francisco Bay system. These problem areas are discussed in the 

following paragraphs and shown on plate C-20. 

a. The Sacramento River Deep Water Ship Channel provides a 

30-foot-deep channel for 43 miles from Suisun Bay to the Port of 

Sacramento. Portions of the channel are dredged an average of every 2 
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years. Based on 8 years of records, an average of 240,000 cubic yards 

of sediment has been dredged annually, costing over $300,000 per year. 

b. The San Francisco Bay system contains a number of small bays, 

public ports, naval ports, and ship channels that are affected by the 

deposition of sediment carried into the bays from the Sacramento River 

and other areas. The Corps of Engineers in 1967 used sediment flow data 

collected by the U.S. Geological Survey to determine that 9.56 million 

cubic yards of sediment per year on the average flows into the system. 

Of this, about 8.13 million cubic yards per year is estimated to come 

from the Sacramento-San Joaquin Delta, principally from the Sacramento 

River Basin. Approximately 10 million cubic yards of Bay sediment is 

dredged annually by the Federal Government and private concerns from the 

Bay system. The majority of this material is disposed of in the Bay 

water at one of five disposal sites, and an estimated 1.4 million cubic 

yards is removed from the Bay annually by overboard dredged disposal. 

73. The average annual dredging required from these critical problem 

areas is estimated at 11 million cubic yards, costing over $1 per cubic 

yard to remove. With a 50 percent sediment trap efficiency, 340 

acre-feet would annually be trapped in the settling basin. With zero 

percent efficiency, no sediment would deposit in the basin, and 100 

acre-feet would deposit in the Yolo Bypass adjacent to the basin. The 

remainder, 240 acre-feet, would continue downstream. Therefore, if no 

action is taken, an estimated 240 acre-feet (387,000 cubic yards) on the 
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average per year of sediment that was depositing in the settling basin 

will flow into the navigation system, and a portion will be deposited. 

This extra sediment amounts to about 5 percent of the sediment flow into 

the San Francisco Bay system from the Sacramento-San Joaquin Delta. 

Paragraphs 55, 56, and 57 of Section F of this appendix provide 

additional data on sediment deposition. 
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Municipal and Industrial 
Water Supply Needs 

Lake County 

74. While Clear Lake provides some municipal and industrial (M&I) water 

supply, ground water is the primary M&I water source in the vicinity of 

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. However, Porno Reservoir on Kelsey Creek, being studied 

by Lake County, would also supplement M&I water supply of the Clear Lake 

area. 

Yolo County 

75. The larger cities in Yolo County, such as Woodland, Davis, and 

Winters, obtain their entire water supply from ground water sources. 

Wells will undoubtedly continue to be used for M&I water supply in the 

future. 
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Irrigation Needs 

Lake County 

76. 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 the rights to much of the 

water stored in the lake. As set forth in the 1920 Gopcevic Decree, 

Yolo County has use of Clear Lake water for irrigation when the lake is 

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. On Scotts Creek, the Corps' authorized Lakeport 

Lake project would provide 9,100 acre-feet annually of irrigation water. 

On Kelsey Creek, Lake County is studying construction of the Porno 

Reservoir (Kelsey Reservoir) which will furnish irrigation water to the 

Big Valley area adjacent to Kelsey and Adobe Creeks. 

77. The Bureau of Reclamation in its January 1969 English Ridge Unit 

feasibility report stated that future demand for irrigation water supply 

in the Clear Lake area would be 38,400 acre-feet annually. Of this, 

about 10,300 acre-feet would be required for the Big Valley area. 

However, the Bureau has indicated that the English Ridge Unit was 

economically infeasible  at  that  time.   Additional water could 
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potentially be stored in Clear Lake to meet Lake County demands. 

Studies of providing additional water to Lake, Yolo, and other nearby 

counties have recently been resumed by the Bureau of Reclamation. 

Yolo County 

78. Yolo is primarily an agricultural county, and water for agriculture 

is obtained from ground and surface water supplies. Clear Lake, Cache 

Creek, and the Sacramento River are the primary sources of surface 

water. Recent studies conducted by Clendenen and Associates, consulting 

engineers to Yolo County, indicate that with construction of Indian 

Valley Reservoir, the combined sources of surface and ground water are 

nearly sufficient to meet demands. 

79. Accepting the existence of a minor overdraft of the ground water 

basin and that more water will be needed to irrigate land not presently 

used for agriculture, an additional source of supply is needed by Yolo 

County. Indian Valley Reservoir on North Fork Cache Creek provides an 

additional irrigation yield. Other possible sources of surface water 

include the West Sacramento Valley Canal, which was studied by the 

Bureau of Reclamation. 

80. Studies were conducted by the Bureau of Reclamation in 1964 

regarding irrigation water supply for the lower Cache Creek service 

area.  This service area extends in a west to east direction fron Rumsey 
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to the vicinity of Yolo and in a north to south direction from just 

north of Cache Creek to Putah Creek. The service area contains 160,800 

acres of arable land. Of this area 52,058 acres are served by ground 

water sources providing about 222,000 acre-feet of water annually. 

Ground water safe yield is, however, estimated at 200,000 acre-feet. 

Total surface water source irrigation consumption from Cache Creek is 

about 96,000 acre-feet annually. Present firm yield is estimated at 

45,000 acre-feet. With the development of Indian Valley Reservoir, Yolo 

County agricultural interests still indicate a need for future 

irrigation water supply. 

Water Quality Problems 

Clear Lake 

81. Clear Lake has a significant water quality problem caused by 

excessive algal growths. Clear Lake is a eutrophic lake in that its 

rich nutrient content allows for massive algal blooms during certain 

times of the year. This interferes with one of its beneficial uses, 

which is recreation. The other major beneficial use of Clear Lake, that 

of an irrigation water supply for downstream users, is satisfactorily 

met for the crop types grown. 
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82. Nitrogen and phosphorus, the nutrients of major concern for algal 

growth in any water body, enter Clear Lake from stream inflows and 

overland runoff. Nutrients already in the lake play an important role 

in the seasonal algal growth cycles, since these nutrients are recycled 

when death and biological oxidation release them from their organic 

bonds. 

83. The algal blooms of Clear Lake cause a "pea-soup" appearance. When 

wind-swept to the shoreline, the algae die, producing an unsightly 

appearance and an unpleasant odor which detrimentally affect recreation. 

The blue-green algae in the lake are the most obnoxious of all the algal 

family, since in addition to the above, they also release byproducts 

which are toxic in the higher concentrations. Certain blue-green algal 

species maintain their dominant position in Clear Lake because they 

possess gas vacuoles which allow them to remain in the lighted 

(euphotic) zone of the lake waters. Thus, they get the light needed for 

their growth, while shading other genera of algae such as the greens and 

diatoms. 

84. The Clear Lake Algal Research Unit (CLARU) has rigorously studied 

the cause and control of algal blooms in Clear Lake. CLARU, supported 

by both the California Department of Water Resources and the Lake County 

Flood Control and Water Conservation District, has attempted to find a 

way to "tip the ecological balance" so that the growth of nonobnoxious 

green algae is  favored  over the  growth of the obnoxious blue-green 
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algae. Algicides and artificial aeration have been tried to control the 

algae. The Oaks Arm has been artificially aerated to cause vertical 

mixing, which will keep both the green and the blue-green algae in the 

lighted euphotic zone v/here the faster growing green algae will use most 

of the dissolved nutrients for their growth. In the Upper Arm, which is 

too large for artificial aeration, algicide could be applied to inhibit 

fixation of atmospheric nitrogen by the blue-green algae. In the summer 

of 1973, artificial aeration was tried in the Lower Arm to control 

blue-green algal growth. In support of CLARU'S continuing efforts, the 

Department of Water Resources has recently conducted nutrient studies of 

Clear Lake. 

Cache Creek 

85. Currently, the water of Cache Creek, as it leaves lower Clear Lake, 

is a suitable quality to satisfy downstream beneficial uses. The major 

beneficial use of Cache Creek is irrigation water supply. Downstream of 

Clear Lake Dam, Bear Creek flows into Cache Creek and has a relatively 

high boron content, which detrimentally affects plant growth, with 

different plants having different sensitivities to it. Crops irrigated 

with lower Cache Creek waters have to be types insensitive to the usual 

boron concentrations present. Other quality parameters important in 

irrigation (total dissolved solids, chlorides, sodium absorption ratio, 

etc.) are satisfactory. 
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86.  The other beneficial uses of Cache Creek,  such as fishery and 

recreation, are satisfactorily met by the present qualities. 

Fish and Wildlife Needs 

87. In its report on "The Fish and Wildlife Resources of Anderson 

Marsh, Clear Lake, Lake County," dated January 1974, the California 

Department of Fish and Game 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. The 

Department of Fish and Game has been attempting to preserve a wildlife 

area adjacent to the lake and proposes to purchase the Anderson Ranch, a 

portion of which is a natural marsh area, and develop a wildlife refuge. 

88. Clear Lake is widely known as a good fishery for warmwater species 

of fish. The lake contains large numbers of largemouth bass, catfish, 

perch, crappie, bluegill, and sunfish. Many nongame species also 

inhabit the lake. Some of these rough fish, such as squawfish, suckers, 

splittail, and hitch, are stream spawners which ascend the streams from 

the lake  to spawn during the spring.  The young usually migrate to the 

Appendix 1 
C-58 



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 fish 

production or to the economy of the Clear Lake fishery. 

89. The Clear Lake area is inhabitated 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 its 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 

6f California to be a Class II-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 is 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. 

General Recreation Needs 

92. The Clear Lake area has been 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. Most 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 

Appendix 1 
C-60 



areas of lake bottom exposed. At the Clear Lake State Park, located at 

the base of Mount Konoctl on Soda Bay, an area of public access to Clear 

Lake has been developed by dredging channels and lagoons for small 

boats. Over 100,000 recreation days of use annually are attributed to 

the State campgrounds. In the past few years additional facilities have 

been added for camping and boating. 

94. A number of recreation facilities have been developed in the hills 

surrounding Clear Lake and along the tributary streams. However, the 

most popular resorts are those which can offer water-associated 

recreation. There is little flow during the summer in streams tributary 

to Clear Lake. Many Lake County interests have indicated a desire to 

develop additional recreation reservoirs on these streams to maintain 

flow during summer months. 

95. Because the Clear Lake Water Company operates Clear Lake 

agricultural water supply, the lake is drawn down during late summer. 

In years of low inflow to the lake, lowering of the lake level is 

considered a detriment by recreation interests. Consequently, any 

operation of Clear Lake to stabilize its water surface would enhance 

recreation potential. Another detriment to recreation is blue-green 

algae blooms often occurring in Clear Lake and producing unsightly scums 

and foul odors. 

96. At present, little recreation use is made of the main stem of Cache 

Creek or of its tributaries. The adjacent lands are used principally 
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for deer and quail hunting. Even this activity is somewhat limited 

because of limited access to the lands. In the past 5 years, Whitewater 

boating on the North Fork, of Cache Creek and Cache Creek has grown in 

popularity. Boating use in the lower reaches of North Fork Cache Creek 

and Cache Creek from their confluence to Rumsey is estimated to be 

between 2,000 and 5,000 recreation days annually. Construction of 

trails along Cache Creek would provide additional water-oriented 

recreation opportunity. 

Improvements Desired 

97. Lake and Yolo Counties and the State of California Reclamation 

Board have been actively interested in the feasibility study. 

98. Improvements desired by local interests were expressed at the 

public meeting held in Woodland on 2 July 1969. These improvements vary 

from channel stabilization to multipurpose storage reservoirs. Local 

interests also desire to restrict the mining of aggregates 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 
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sediment deposition from reducing the flood-carrying capacity of the 

Yolo Bypass. 

99. The two local water agencies of Lake and Yolo Counties indicate 

that additional irrigation water supply will be needed in both the upper 

and lower basins to supplement diminishing ground water supplies. 

Receding ground water is a significant problem throughout Big Valley 

south and west of Clear Lake and-in the Sacramento Valley portion of the 

basin. 

100. The water quality of Clear Lake has been deteriorating for many 

years. Also, the surface level of Clear Lake fluctuates throughout the 

year and from season to season because of irrigation releases during 

summer and fall and variation in inflow during winter and spring. Lake 

County officials would like to have the water quality improved and the 

lake level stabilized to enhance the recreation potential of the lake. 

However, any change in the present conditions of Clear Lake could have 

ecological implications requiring detailed study and evaluation. Also, 

Lake County officials would like to better control flooding of the lake 

perimeter. 

101. 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 
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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. 
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SECTION D 

FORMULATING THE PLANS 

1. Summarized in this section is the plan formulation analysis made to 

select, from viable alternatives, a plan to resolve the problems and 

fulfill the needs in the study area. The following paragraphs present the 

evaluation criteria used in formulating a plan, alternative solutions 

considered, and the procedure used in eliminating alternatives to arrive 

at the selected plans. 

Formulation and Evaluation Criteria 

2. Alternative plans were formulated and evaluated in accordance with 

various technical, economic, environmental, and socioeconomic criteria. 

When applied, these criteria provide for responding to the problems and 

needs of the area by selecting a plan in the best public interest, 

consistent with other developments in the area, and developing an 

economically feasible solution. 
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3. Federal policy on multiobjective planning, derived from both 

legislative and executive authorities, establishes and defines the 

national objectives for water resource planning, specifies the range of 

impacts that must be assessed, and sets forth the conditions and criteria 

which must be applied when evaluating plans.  Plans must be formulated 

i 
considering benefits and costs, both tangible and intangible, and effects 

on the environment and social well-being of the community. 

A. The planning criteria used are consistent with Water Resources 

Council's "Principles and Standards for Planning Water and Related Land 

Resources" (P&S), which requires the systematic preparation and evaluation 

of alternative solutions to problems, under the objectives of National 

Economic Development (NED) and Environmental Quality (EQ). P&S also 

requires that the impacts of proposed actions be displayed under four 

accounts: NED, EQ, Regional Development (RD), and Social Weil-Being 

(SWB). 

5. Plan formulation criteria include published regulations and 

principles adopted by the Water Resources Council and implementing 

regulations developed by the Corps of Engineers. A listing of pertinent 

laws, regulations, and guidance applied in this study is presented below. 

a. Water Resources Council's "Principles and Standards for Planning 

Water and Related Land Resources," dated 1973, prepared under authority of 

Section 103 of the 1965 Water Resources Planning Act (Public Law 89-80). 

Guidance for implementation of Principles and Standards is contained in 
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Corps of Engineers Regulations  (ER) 1105-2-200, -210, -220, -230, -240, 

-250, and -921. 

b. Water Resources Development Act of 1974 (Public Law 93-251). 

c. Federal Water Pollution Control Act Amendments of 1972 (Public 

Law 92-500). 

d. Section 122 of the River and Harbor and Flood Control Act of 

1970 (Public Law 91-611). 

e. Section 102(2)(c), National Environmental Policy Act of 1969 

(Public Law 91-190) and implementing instructions contained in ER 

1105-2-507, "Preparation and Coordination of Environmental Statements." 

f. Flood Disaster Protection Act of 1973 (Public Law 93-234) and 

implementing guidelines contained in ER 1105-2-351, "Evaluation of 

Beneficial Contributions to National Economic Development for Flood Plain 

Management Plans." 

g. "Survey Investigations and Reports, General Procedures," 

outlined in EM 1120-2-101, as amended by subsequent engineering 

regulations, and ER's 1105-2-402 and 403, "Organization and General 

Content of Feasibility Reports" and "Format and Appearance of Feasibility 

Reports." 
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h. Other specific engineering regulations pertaining to planning of 

flood control and related water resource problems. 

Technical Criteria 

6.  The following technical data and criteria were adopted in developing 

the plans: 

a. The plans should he 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 (1326.21 feet, ra.s.l. 

datum). 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. 
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f. Historical sediment flow and deposition should be used as a 

basis for future sediment storage requirements. 

g. The useful life of any sediment control project should be as 

long as possible, considering constraints of physical practicality and 

economic feasibility. 

h. At least 50 percent sediment reduction should be provided since 

historically this has permitted adequate control of the Cache Creek 

sediment flow into the Yolo Bypass. 

i. Flood control evaluations should be conducted assuming the 

authorized Lakeport Lake project would not be in operation. This 

assumption is consistent with recent reclasslfication of the Lakeport Lake 

project to "deferred" status. 

Economic Criteria 

7.   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 6-5/8 percent, and 100- and 50- 

year project lives for flood control and sediment control alternatives, 

respectively. 
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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. 

Environmental Criteria 

8.  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 
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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 

9.  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. 
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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. 

f. General public acceptance of possible plans should be determined 

by coordination with interested Federal and non-Federal agencies, various 

groups, and individuals by means of public meetings, field inspections, 

informal meetings, letters, and other public involvement procedures. 

g. The plans should be workable within the constraints of present 

and potential governmental structure function, relationships, and 

associations in the study area. 
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Possible Solutions 

10. For evaluation purposes the alternative plans developed for the Cache 

Creek Basin are divided into two main categories: (1) flood control in 

the uoper basin (Clear Lake) and (2) sedimentation control in the lower 

basin (Cache Creek). Beginning on page D-15 is a list and brief 

description of the 19 alternatives investigated to assist in alleviating 

water resource related problems in the Basin. Following is a brief 

discussion of the two main problem areas recognized and the rationale used 

in developing plans for solutions to the problems. 

Upper Basin (Clear Lake) 

11. Flooding around the rim of Clear Lake generally occurs when inflow to 

the lake greatly exceeds the discharge capability of the Clear Lake Outlet 

Channel for long periods of time. Most of the inflow to the lake must be 

stored in the lake; and as the lake level rises, adjacent developments are 

damaged. This problem could be resolved by (1) flood proofing existing 

development and regulating future growth in the flood plain; (2) 

controlling inflow to the lake; or (3) increasing outflow from the lake. 

12. Preliminary studies show that additional storage facilities, if 

constructed on tributaries to Clear Lake, could retain enough floodwater 

to reduce perimeter flooding.  However, numerous storage reservoirs would 
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be necessary to adequately reduce the flood problem, and the cost of such 

a system of reservoirs would greatly exceed the flood control benefits. 

13. Since adequate control of inflow to Clear Lake was determined to be 

economically infeasible, flood control measures that were studied further 

were then limited to (1) nonstructural alternatives such as flood proofing 

development and (2) modification of the Clear Lake Outlet Channel to 

increase outflow. It should be noted that in order to alter the existing 

outlet channel to increase its presently insufficient capacity, the 

Gopcevic Decree (1920) may require modification, but the Bemmerly Decree 

(1940) would have to be modified, since it prohibits enlargement of the 

channel. 

14. The Gopcevic Decree stemmed from a suit by various private 

individuals and companies against the then-named Yolo Water and Power 

Company, which held appropriated rights to water from Cache Creek and was 

pumping water out of Clear Lake into the outlet channel to satisfy 

downstream water users. This pumping, coupled with drought years of 

1919-1920, caused damages by leaving docks and associated recreation- 

oriented facilities out of water and also damaged agricultural operations. 

Other individuals held that a low lake level was advantageous since it 

helped to prevent the periodic flood damages around the lake. A 

compromise was reached, and in 1920 the Decree was enacted, stipulating a 

minimum and maximum lake level within which Yolo County was required to 

operate for irrigation purposes and prohibiting any alteration of the 
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outlet channel except that necessary to carry out the provisions of the 

decree. Subsequent to the above-normal winter rainfall of 1937-1938, 

severe flooding occurred around Clear Lake. As a result, Lake County 

appealed to the State of California for relief. A study was authorized, 

resulting in recommendation of clearing the Clear Lake Outlet Channel. 

The Clear Lake Water Company, which then owned water rights on Clear Lake, 

supported the proposed action. Channel excavation work was begun, with 

the intent of increasing the capacity of the outlet channel. In April 

1938 downstream property owners in Yolo County brought suit against Lake 

County, the State of California, and the Clear Lake Water Company, 

complaining that increased flows out of Clear Lake made possible by 

enlargement of the outlet channel would only add to the already present 

flood problems downstream from Rumsey to Capay (because of channel 

excavation, flooding is not a problem from Capay to the project levees). 

In 1940 a decision was rendered permanently restraining the defendants 

from further excavation in the outlet channel. The decision, called the 

Bemmerly Decree, was appealed and upheld in 1942. These two decrees have 

had a minimal effect on controlling flooding on the lake perimeter. The 

Gopcevic Decree was a concession to those preferring a high lake stage 

since it prohibited a lake level below zero feet on the Rumsey gage at 

Lakeport. It was also a concession to those preferring a low lake stage 

since it prohibited a lake stage above 7.56 feet, the only exception being 

an allowance of lake stage between 7.56 and 9.0 feet for the temporary 

3torage of floodwaters, but not to exceed 10 consecutive days. The 

unrealistic nature of  these requirements  is evidenced by the floods of 
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1958 and 1970. In 1958 the elevation of Clear Lake reached a maximum of 

10.88 feet, exceeded 9.0 feet for A3 days, and exceeded 7.56 feet for 82 

consecutive days. In 1970 the lake reached a stage of 10.47 feet, 

exceeded 9.0 feet for 16 days, and exceeded 7.56 feet for 44 consecutive 

days. If the outlet channel had been enlarged, the magnitude and duration 

of these violations of the Gopcevic Decree could have been significantly 

decreased, but such enlargement is specifically prohibited by the Bemmerly 

Decree. 

15. It is apparent that at the time of inception of the decrees, 

insufficient consideration was given to establishing an operation scheme 

that could permit enlarging the outlet channel, thereby reducing the flood 

damage potential without inducing significant detrimental effects 

downstream. 

Lower Basin (Cache Creek) 

16. Flood problems in the lower reaches of the Cache Creek Basin are not 

as great as those adjacent to Clear Lake. Extensive channel excavation by 

gravel operators in the reach from Capay downstream to the settling basin 

has considerably increased the channel capacity, thereby reducing the 

overbank flood damage potential. The Indian Valley Reservoir, recently 

constructed by Yolo County, will reduce peak floodflows in Cache Creek 

downstream of its junction with North Fork Cache Creek, further reducing 

flood damage potential. Hydraulic studies verify these statements and 

indicate that,  presently,  the only portion of the Cache Creek Basin 
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warranting further investigation of flood control problems is that area in 

the immediate vicinity of Clear Lake. 

17. It is estimated that well over 1 million cubic yards of sediment 

annually are transported by Cache Creek downstream to its mouth. The 

primary function of the sediment control alternatives discussed herein is 

to eliminate an adverse impact on the Yolo Bypass floodflow capacity from 

deposition of Cache Creek sediments in the bypass. Sediment that flows 

into the Yolo Bypass poses the additional threat of continuing downstream 

and depositing in the Sacramento River and San Francisco Bay shipping 

channels, shown in plate C-20, where it would have to be removed by dred- 

ging at a substantial cost. 

18. Control of the sediment problem on Cache Creek can be achieved by (1) 

stabilizing the sediment source to prevent sediment inflow to the stream, 

(2) trapping the sediment at upstream locations closer to its source, or 

(3) providing additional sediment storage capacity in the downstream 

areas. Although the streambanks along a major portion of Cache Creek are 

composed of easily erodible material, they are not considered the major 

source of sediment that eventually reaches the downstream areas. The 

major source is hillside and sheet erosion in the Capay Valley, above 

Capay. One method of preventing Cache Creek sediments from depositing in 

the Yolo Bypass, as indicated, is to prevent the sediment from entering 

the stream initially. The difficulty, however, is that the source is 

widely distributed. Control at the source would, therefore, require modi- 

fication of large land areas through planting, irrigation, slope stabili- 

zation, etc., but Corps studies have shown this method of control to be 
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economically infeasible because of the vast area that would have to be 

modified. Further, such an attempt to control sediment inflow to Cache 

Creek would be impracticable due to the steep terrain. Studies currently 

being conducted by other agencies under the authority of Section 208 of 

Public Law 92-500 are addressing this issue, particularly with regard to 

land erosion. The array of alternatives investigated in more detail was 

limited, therefore, to those that would prevent sedimentation by trapping 

the loose material at some location upstream of the Yolo Bypass but within 

Cache Creek. This function is currently being performed by the Cache 

Creek Settling Basin, located adjacent to the Yolo Bypass. However, the 

basin was built in 1937 and has served its useful life. It is essentially 

filled with sediment and now intercepts only a small portion of the over 1 

million plus cubic yards that, on the average, annually flow into the set- 

tling basin. Acquiring additional land to construct new settling basin(s) 

north of the existing basin would offer an unacceptably short-term solu- 

tion to the problem and is therefore not feasible. 

19. Following are descriptions of alternative solutions considered to 

alleviate the flood and sediment control problems of the study area. 

Although several alternatives are possible to solve the water resource 

problems and needs, many of the measures are neither practical nor econo- 

mical. Accordingly, analysis of the various alternatives was made in 

varying detail as required to eliminate impractical or infeasible alterna- 

tives from further consideration. The general location of the upper basin 

alternatives considered is shown on plate D-l; plate D-2 shows the general 

location of the lower basin alternatives. 
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UPPER BASIN (Clear Lake) 

Plan 1 - No action 

Plan 2 - Flood forecasting 

Plan 3 - Evacuation of the flood plain 

Plan 4 - Flood proofing existing facilities 

Plan 5 - Flood proofing future facilities 

Plan 6 - Reservoir storage on tributaries 

Plan 7 - Modify operation of Clear Lake for flood control 

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 

LOWER BASIN (Cache Creek) 

Plan 11 - No action 

Plan 12 - Nonstructural alternatives 

Plan 13 - Raise Settling Basin levees 

Plan 14 - Raise Settling Basin levees with wildlife refuge 

Plan 15 - Excavate Settling Basin 

Plan 16 - New North Settling Basin 

Plan 17 - New South Settling Basin 

Plan 18 - Kellner Jetty System 

Plan 19 - Brooks Sediment Reservoir 
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Plans - Upper Basin (Clear Lake) 

PLAN 1 - NO ACTION 

20. Under this plan, the Federal Government would take no action to 

alleviate flood problems. Existing fish and wildlife habitat would be 

left undisturbed, except when changed by flooding or natural processes or 

lost as a result of development. Lake County can be expected to continue 

its participation in the National Flood Insurance Program, which requires 

that future development be flood proofed to at least the elevation of the 

100-year flood. No action would mean that storms occurring in the future 

similar to storms in the past would cause significant flood inundation 

damages even with restrictions imposed on development of Clear Lake rim. 

This alternative was considered further in order to compare the effect of 

the proposed plans to conditions expected to occur with no Federal 

participation. 

PLAN 2 - FLOOD FORECASTING 

21. Presently, weather conditions and lake and stream stages are 

monitored by the joint Federal-State River Forecast Center in Sacramento. 

When flooding is imminent, the State Flood Operations Center operates for 

24 hours a day in conjunction with the River Forecast Center. These 

Centers furnish flood information to agencies for dissemination to the 

public. The Flood Operations Center coordinates flood fighting activities 

throughout the State and  is authorized to receive requests from local 
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public agencies for assistance during floods. This system of forecasting 

currently provides sufficient warning of impending danger, and 

modification of the system is not warranted. 

PLAN 3 - EVACUATION OF THE FLOOD PLAIN 

22. Future structural damage can be prevented by permanently evacuating 

persons and property from the flood plain if lands are purchased in fee; 

however, whether such measures are feasible depends upon the value of 

lands and existing structures and the availability of alternative 

development sites. By evacuating all structural development from the 

flood plain, about $1.2 million in flood damages would annually be 

prevented. However, Clear Lake rim damageable property valued at about 

$43.7 million, amortized over 100 years, would total $2.9 million, 

annually. Since this cost, which does not include such items as land, 

utilities, and relocation costs, exceeds benefits which could be derived, 

this alternative was considered economically impractical and was not 

considered further. Additionally, this plan would not be socially accept- 

able since it would involve displacement of about 1,200 residences and 

commercial structures, many of which were specifically located adjacent to 

Clear Lake to take advantage of its scenic and recreational values. 

PLAN 4 - FLOOD PROOFING EXISTING FACILITIES 

23. Typically, flood proofing measures include elevating or placing 

floodwalls around structures.   For homes on the shores of the lake, 
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floodwalls, which add substantially to the cost of protection, would have 

to be constructed. For commercial structures in the flood plain, placing 

barriers at doorways, low windows, and other openings was considered. 

However, because flood proofing all existing facilities in the flood plain 

would cost in excess of $1.5 million annually, while damages prevented 

would total about $1.2 million annually, this plan would not be 

economically viable and was therefore not considered further. This 

alternative is opposed by local interests since it would involve flood 

proofing about 1,200 existing structures at local expense. 

PLAN 5 - FLOOD PROOFING FUTURE FACILITIES 

24. With this alternative, future development would be flood proofed to 

the level of the Standard Project Flood elevation. 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 method designed to resist inundation. Expenses would 

be borne by individual property owners. Studies have shown this plan to 

be economically feasible; therefore, it is discussed in greater detail 

later in this section. 

PLAN 6 - RESERVOIR STORAGE ON TRIBUTARIES 

25. With this plan, reservoirs would be constructed on tributary streams 

to Clear Lake to provide for flood control and related purposes. 
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Reservoir sites investigated included Pitney Ridge at Middle Creek, 

Excelsior site on Copsey Creek, and Kelseyville site on Kelsey Creek. 

Corps studies of the Kelseyville site were discontinued when Lake County 

initiated studies, as required by Public Law 984, to obtain a Small 

Reclamation Project Federal loan to construct a reservoir. The other two 

sites were previously contemplated by the State for inclusion in the 

California Water Plan, details of which were published in 1957 as 

Department of Water Resources Bulletin No. 3. Further studies determined 

that those sites were not economically feasible because numerous storage 

reservoirs would be necessary to adequately reduce flooding on Clear Lake, 

and the cost of such a reservoir system would greatly exceed benefits. 

For example, the first cost of 40,000 acre-feet of flood control space on 

Kelsey Creek would exceed $30 million. Average annual costs would total 

about $1.6 million. However, average annual equivalent damages on Clear 

Lake rim total only $1.35 million, which is less than the cost to provide 

40,000 acre-feet of flood control storage. Additionally, at least 100,000 

acre-feet of storage is needed to provide a reasonable degree of flood 

protection to the Clear Lake periphery. Therefore, this plan was not 

considered further. 

PLAN 7 - MODIFY OPERATION OF CLEAR LAKE FOR FLOOD CONTROL 

26. This plan would consist of revising the filling curve for Clear Lake 

so that the lake would not be allowed to fill until late in the spring. 

The lake would begin filling at a lower level and later date than under 

present conditions, resulting in a lower average storage level for water 
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supply purposes to allow increased flood storage space. However, since 

recreation-oriented development on the rim of Clear Lake depends on high 

summertime lake stages, and agricultural concerns in downstream Yolo 

County depend on irrigation water supply from Clear Lake, any modification 

of existing lake levels in the interest of 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. For these 

reasons, this plan was not considered further. 

PLAN 8 - CLEAR LAKE OUTLET CHANNEL ENLARGEMENT 

27. This alternative, shown in plate D-3, provides for deepening and/or 

widening about 4.5 miles of the 5-mile-long existing Clear Lake Outlet 

Channel and relocating two bridges and numerous docks and residences. 

Also, the construction elevation required by the National Flood Insurance 

Program would be maintained to the existing level, which under present 

conditions is the 100-year flood plane elevation of 11.85 feet on the 

Rumsey gage at Lakeport. If, as this alternative proposes, the Clear Lake 

Outlet Channel were enlarged and the 11.85-foot construction level were 

maintained, future development would be protected from a much more 

infrequent flood than the under existing conditions. 

28. Widening and deepening the outlet channel would increase its capacity 

from 2,500 to 8,000 cubic feet per second (cfs) at a nondamaging Clear 

Lake water surface elevation of 7.56 feet on the Rumsey gage at Lakeport. 
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However, releases would be controlled so that downstream property owners 

would not be subject to Increased flood damages. As previously discussed, 

the Gopcevic Decree (1920) may require modification, but the Bemmerly 

Decree (1940) would require modification before this alternative could be 

implemented. Since this plan provides net benefits, it was considered 

further and is discussed in greater detail later in this section. 

PLAN 9 - CLEAR LAKE OUTLET CHANNEL ENLARGEMENT AND BYPASS 

29. This alternative is similar to Plan 8 in that the Clear Lake Outlet 

Channel would be altered to allow increased outflows from Clear Lake. But 

to lessen the impact of the plan on streamside development, a 

1.1-mile-long channel would be constructed to bypass the highly developed 

portions of the reach, as shown on plate D-A. The remainder of the 

existing channel both upstream and downstream of the bypass channel would 

be enlarged as in Plan 8. An economic analysis of this alternative also 

showed that an 8,000 cfs capacity, which includes flow through both the 

proposed bypass channel and the existing outlet channel, provides more net 

benefits than any other capacity. Plate F-l of this appendix provides 

results of this analysis. 

30. The flood operation criteria established for this alternative and 

resultant flood control benefits are the same as for Plan 8. This 

alternative is also subject to restrictions imposed by the Gopcevic and 

Bemmerly Decrees. 
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31. Since this plan provides net benefits, it was considered further and 

is discussed in greater detail later in this section. 

PLAN 10 - CLEAR LAKE OUTLET CHANNEL ENLARGEMENT AND MODIFIED BYPASS 

32. This alternative is similar to that for enlarging the outlet channel 

and bypass; however, the bypass channel would be about 2,500 feet longer 

than that of the previous plan because it would follow a meandering 

alignment designed to enhance the fish and wildlife resources of the area 

while also providing the primary function of flood control. The remainder 

of the existing channel, both upstream and downstream of the bypass 

channel, would be enlarged as in the previous alternative. An additional 

fish and wildlife enhancement feature associated with this alternative is 

the purchase of Anderson Marsh, making possible the preservation of this 

valuable natural resource of the Clear Lake area to protect against 

conversion of these lands to other uses unrelated to fish and wildlife 

preservation.  This plan is shown on plate D-5. 

33. The flood operation criteria established for this alternative and 

resultant flood control benefits are the same as for enlarging the Clear 

Lake Outlet Channel and enlarging the outlet channel and bypass. This 

alternative is also subject to restrictions imposed by the Gopcevic and 

Bemmerly Decrees, and modification of the decrees would be required prior 

to implementation of this alternative. 
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34. This alternative was considered further, since its implementation 

would provide net benefits, and is discussed in greater detail later in 

this section. 

Plans - Lower Basin (Cache Creek) 

PLAN 11 - NO ACTION. 

35. The Federal Government as a result of this investigation would take 

no action to control sediment or reduce erosion in lower Cache Creek Basin 

through structural or nonstructural measures. 

36. Uncontrolled sediment deposition in the Yolo Bypass would continue at 

its present rate. By 1975 the settling basin had, essentially, zero 

sediment trapping efficiency. As a result, the flow, along with its 

sediment load, passes through the basin, over Cobble Weir, and into the 

Yolo Bypass. Some of the sediment then deposits in the bypass, and the 

remainder is carried into the Sacramento River and its San Francisco Bay 

system ship channels, necessitating dredging from the channels. The 

portion of this sediment depositing within the Yolo Bypass will eventually 

require raising the Yolo Bypass, Knights Landing Ridge Cut, and Sacramento 

River levees to maintain the design flow capacity and to prevent extensive 

damage and possible loss of life should these levees fail. This 

alternative was considered further in order to compare the effect of 
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proposed plan9 to conditions expected to occur with no Federal 

participation and to establish a basis for sediment control benefits. 

PLAN 12 - NONSTRUCTUAL FLOOD CONTROL ALTERNATIVES 

37. Although studies were conducted of nonstructural flood plain 

management alternatives which could be taken to reduce flood damages in 

the lower basin along Cache Creek, the major portion of the flood plain in 

the lower basin is presently used for agriculture and is expected to 

remain so; therefore, nonstructural measures would not prevent flood 

damages. As previously noted, flood inundation damages are relatively 

minor in the lower basin. For these reasons, nonstructural flood control 

measures in lower Cache Creek Basin 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 B/SIN LEVEES 

38. Under this plan, as a sediment control measure, the existing Cache 

Creek Settling Basin levees would be enlarged to provide an additional 

15,500 acre-feet of storage capacity, Cobble Weir would be rebuilt, and 

the Cache Creek project levees would be enlarged for 0.7 mile upstream of 

the basin to compensate for backwater effects.  The basin would be 
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purchased in fee and leased back to agricultural interests for production 

of crops currently being grown. This plan was determined to be feasible 

and is, therefore, discussed in greater detail later in this section. 

PLAN 14 - RAISE SETTLING BASIN LEVEES WITH WILDLIFE REFUGE 

39. This plan is identical to plan 13 insofar as sediment control is 

concerned. However, a wildlife refuge would be established within the 

confines of the 3,600-acre basin. This plan too was determined to be 

feasible and is discussed in greater detail later in this section. This 

plan is shown on plate D-6. 

PLAN 15 - EXCAVATE SETTLING BASIN 

40. Under this plan, sediment would be removed periodically from the 

existing basin to a disposal site or for direct use, thereby continually 

restoring the capacity of the existing basin. Because the storage 

capacity would be replenished annually, about 60 percent, or 400 

acre-feet, of the sediment currently discharging into the Yolo Bypass 

would be trapped instead in the settling basin. Therefore, about 300 

acre-feet of sediment would be prevented from reaching downstream 

navigation works and would not have to be eventually dredged. 

41. Although the State of California has easements on the settling basin 

lands, it  does not have  legal  rights  to  remove deposited material; 
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therefore, further easements for sediment excavation or outright fee 

purchase of lands would be necessary. With this plan, the 3,600 acres 

comprising the basin would be purchased in fee and, for optimum use, 

converted to a National Wildlife Refuge. 

42. The soils deposited in the basin are good quality and suitable for 

agriculture uses such as topsoil and upgrading poorer agricultural land. 

Settling basin soils are also excellent for construction fill material. 

However, removal of the sediments for these and other purposes is a 

problem due to the magnitude of quantities involved (32 million cubic 

yards made up of inflow of 400 acre-feet annually). The following 

paragraphs discuss two possibilities of disposing of accumulated sediments 

by (a) spreading over adjacent agricultural lands and (b) stockpiling 

adjacent to existing perimeter levees. 

a. Spreading 32 million cubic yards of sediments over 5,000 acres of 

adjacent agricultural lands to a depth of 4 feet would cost about $59 

million, which includes a crop loss for 2 years while sediment is being 

placed. Also, the existing settling basin would need to be purchased at a 

cost of $2.7 million, and to insure a 50 percent sediment trap efficiency, 

the Cobble Weir would have to be rebuilt at a cost of about $4 million. 

Total first cost of this method of sediment disposal would therefore be 

about $66 million. 

b. It would not be possible to stockpile significant quantities of 

sediment within the existing basin since that would only further deplete 
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the volume within the basin necessary to convey design flows of 42,000 

cfs. Adding 32 million yards of sediment on the outside of and adjacent 

to existing perimeter levees would cost about $44 million, not including 

the value of land lost beneath stockpiled sediment. As in a. above, the 

existing basin would need to be purchased at a cost of $2.7 million, and 

rebuilding the Cobble Weir would cost an additional $4 million. Total 

first cost of this method of sediment disposal would be about $51 million. 

43. Raising existing perimeter levees to provide an additional 50 years 

of sediment storage capacity, previously discussed as Plans 13 and 14, 

would cost about $4.1 million. As in paragraph 42 a. and b. above, 

purchasing the basin and rebuilding Cobble Weir would cost about $2.7 

million and $4 million, respectively. The total first cost of this method 

of sediment control would be about $11 million. Since this method of 

sediment control is far less expensive and more environmentally acceptable 

than methods described in paragraphs 42. a. and b. above, Plan 15 was not 

considered further. Rather, Plans 13 and 14 were developed further as a 

more practical and economical solution for sediment control. 

PLAN 16 - NEW NORTH SETTLING BASIN 

44. This plan would require diverting Cache Creek flows into a new 

settling basin north of the existing basin, constructing perimeter levees 

abutting the existing settling basin and Yolo Bypass levees, constructing 

a new weir,  and removing the existing Cobble Weir.  Lands within the new 
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basin would be purchased in fee to assure optimum operation. However, 

because of the limited storage capacity of 8,500 acre-feet (25-year 

storage), this plan would not provide a long-term solution; therefore, 

additional supplemental storage would be required. Physically, the 

existing settling basin could serve such a purpose. However, in order to 

do so perimeter levees of the existing basin would have to be raised 

accordingly for the additional 25 years of storage capacity since the 

existing basin is full. In addition to the cost of establishing the new 

basin, an easement to deposit in the existing basin is estimated to cost 

$1.8 million, and raising the levees of the existing basin and rebuilding 

the Cobble Weir would cost $6.7 million. An economic evaluation shows 

that raising the existing levees an additional amount for 50 instead of 25 

years of life would be much cheaper than establishing a new basin and 

manually transferring portions of the deposited sediment to the old basin. 

It is also expected that local government would object to the loss of tax 

revenue currently obtained from the land that would be included in the new 

basin. This would not be a problem with continued use of the existing 

basin for sediment deposition, as discussed in Plans 13 and 14. For these 

reasons, this alternative was not considered further. 

PLAN 17 - NEW SOUTH SETTLING BASIN 

45. This plan would require diverting Cache Creek flows under Interstate 

5 into a new settling basin south of the existing basin, constructing 

perimeter levees  abutting  the Yolo Bypass, constructing a new weir, and 
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removing the existing Cobble Weir. 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 prohibitively 

high. These costs would not be necessary if the existing settling basin 

levees were raised as a means of providing additional storage capacity. 

Fee purchase of the existing settling basin lands at $2.7 million would be 

far less expensive than purchasing a comparable amount of more highly 

productive lands for a new basin. Levees of the existing basin would need 

to be raised an average of 12 feet, which is about 3 feet less than the 

height of levees which would be required in a new basin to the south. For 

these economic reasons, as well as anticipated operational problems 

associated with conveying design flows past the existing railroad and 

Interstate 5, this alternative was not considered further in favor of 

expansion of Plans 13 and 14 as more appropriate and practical means of 

controlling Cache Creek sediment. 

PLAN 18 - KELLNER JETTY SYSTEM 

46. With this alternative, sediment would be deposited upstream within a 

Kellner Jetty System, thus decreasing the amount of sediment reaching the 

Yolo Bypass by about 33 percent. As shown in the following sketch, this 

jetty system, made up of iron jacks tied together with steel cable and 

anchored to the streambank, would have 83,000 lineal feet of jetties 

distributed among 13 locations between Capay and Yolo, protecting 

approximately 28,000  feet of channel bank.  The system would function to 
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decrease flow velocities, thereby causing deposition in the jetty field. 

Eventually, established vegetation within the jetty field would aid in 

entrapping sediment. Installation of this system would cost about $5.3 

million. 

TTY   FIELD STANDARD  UNIT  KELLNER JACK 

47. In order to maintain the 33 percent trap efficiency through the jetty 

fields, periodic excavation of a portion of the trapped sediment would be 

necessary; in addition, the 250-foot span between retard lines would allow 

ample space for excavation in these areas. Similar prototype 

installations indicate a deposition of 1 to 3 feet per year can be 

expected; hence, at this rate of deposition, the jetties should be 

excavated every few years to maintain trap efficiency. 

48. Studies have shown that approximately 500 areas of adjacent lands 

would have to be acquired as disposal areas to guarantee a destination for 
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the periodically excavated sediment. The cost to move and place the 

required amount of material would be in excess of $17 million over the 

50-year project life. More importantly, the 33 percent trap efficiency 

through the jetty fields would have to be supplemented by other downstream 

sediment control measures to achieve the necessary 50 percent trap 

efficiency. Due to the extremely high cost of installing and maintaining 

the jetty fields, the fact that they do not achieve the desired trap 

efficiency, and thus would not solve the sediment deposition problem, and 

considerable opposition from wildlife agencies and other environmental 

interests, this plan was not considered further. 

PLAN 19 - BROOKS SEDIMENT RESERVOIR 

49. With this alternative, a sediment reservoir would alleviate the Cache 

Creek sedimentation problem by trapping sediment at an upstream location, 

thus preventing it from reaching the settling basin and Yolo Bypass. The 

site of the reservoir would be about 3 miles upstream of the Capay 

Diversion Dam in the lower Capay Valley, near the town of Brooks. This 

location was chosen because studies have shown that nearly all the 

sediment load enters the stream upstream of Brooks. The reservoir would 

function as a large detention basin, causing deposition as water ponded 

and flow velocities decreased. A consequence of intercepting sediment at 

this location would be bank erosion and streambed degradation between 

Capay and the settling basin due to the tendency of the stream to attempt 

to regain the lost sediment load. 
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50. The total average annual sediment load at this location is about 

1,100 acre-feet. In order to provide a 50-year capacity, 55,000 acre-feet 

of storage would be required. Although the detention basin would 

effectively control sediment, the plan is not economically feasible. Its 

first cost would be nearly $35 million, which is far in excess of 

potential sediment control benefits it would provide. Also, nearly 3,000 

acres of the scenic and highly productive Capay Valley would be inundated 

over the life of the project if the dam were constructed. For these 

environmental and economic reasons, this alternative was not considered 

further. 

Alternatives Considered Further 

51. Many of the 19 plans previously discussed were eliminated from 

further consideration because of limited economic feasibility, significant 

environmental problems, limited potential for providing long-term 

solutions, or serious consideration of that solution by other agencies. 

From this analysis, the alternatives listed below were selected for 

further consideration. A summary of the economic, environmental, and 

social effects of each of the plans studied in greater detail is presented 

in tables D-l and D-2. Each plan calling for Federal participation is 

economically feasible. 
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UPPER BASIN (CLEAR LAKE) 

No action (Plan 1) 

Flood proofing future facilities (Plan 5) 

Clear Lake Outlet Channel enlargement (Plan 8) 

Clear Lake Outlet Channel enlargement and bypass (Plan 9) 

Clear Lake Outlet Channel enlargement and modified bypass (Plan 10) 

LOWER BASIN (CACHE CREEK) 

No action (Plan 11) 

Raise Settling Basin levees (Plan 13) 

Raise Settling Basin levees with wildlife refuge (Plan 14) 

Upper Basin (Clear Lake) 

NO ACTION (PLAN 1) 

52. The Federal Government would take no action as a result of this 

investigation to reduce flood damages by either structural or 

nonstructural measures. Existing streamflow and lake characteristics or 

patterns would not be modified, and associated riparian vegetation and 

wildlife habitat would be left undisturbed, except when changed by 

flooding or other natural processes or continued development on the lake 

rim. 
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53. Lake County is participating in the National Flood Insurance Program 

for the Clear Lake area in accordance with provisions of the Flood 

Disaster Protection Act of 1973, Public Law 93-234, and, as required by 

the program, 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). The Corps of Engineers completed 

and in March 1977 submitted flood insurance studies to the Federal 

Insurance Administration for approval. 

54. "No action" would mean that future storms, similar to historic ones, 

would again, as in the past, cause flooding and related damages. In 1958 

about 4,000 acres of residential, commercial, and agricultural lands were 

inundated, causing an estimated $878,000 in damages (1958 prices). In 

January 1970 about 1,600 acres were flooded around the rim of the lake, 

with damages estimated at $485,000 (1970 prices). With this alternative, 

significant damages could recur in the future even with restrictions 

imposed on development on the lake rim. People residing around the lake 

strongly support a project that would reduce the flood stage. For these 

reasons, "no action" is an unacceptable solution to flood problems in 

Upper Cache Creek Basin. 

FLOOD PROOFING FUTURE FACILITIES (PLAN 5) 

55. As a participant in the National Flood Insurance Program, Lake County 

is required to adopt ordinances or other controls to regulate land use and 
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construction within the 100-year flood plain (land area inundated once 

every hundred years, on the average). The 100-year flood corresponds to a 

Clear Lake stage of 11.85 feet on the Rumsey gage at Lakeport. Shown on 

the following page is the area of Inundation between the nondamaging Clear 

Lake stage of 7.56 feet and the preproject SPF elevation of 13.01 feet. 

Also shown are various methods of flood proofing. 

56. With this alternative, an increment would be added to the existing 

regulated land use to require all future development 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 hydrologlc conditions 

that are considered reasonably characteristic of the hydrologlc region 

involved, excluding extremely rare combinations. For the Clear Lake 

region, the Standard Project Flood corresponds to a Clear Lake stage of 

about 13.01 feet (1,331.66 feet m.s.l.) on the Rumsey gage at Lakeport. 

Flood proofing, in this sense, 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. Expenses would be borne by individual property 

owners. With this plan, the increased costs of flood proofing may tend to 

discourage development in the Standard Project Flood plain, thus 

satisfying the concerns of wildlife agencies and environmental interests 

that the Clear Lake rim is already overdeveloped. However, this plan 

would provide no measure of flood protection to existing development on 
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the lake rim, a problem which greatly concerns individuals and local 

government in that area. By letter dated 19 December 1975, the Lake 

County Flood Control and Water Conservation District objected to this plan 

by stating the District was already participating in the National Flood 

Insurance Program. In addition, the letter voiced the concern that the 

economic and individual costs of flood proofing new and replacement 

structures would be excessive. In addition, the District stated that the 

damages and interruption to normal course of business during the long 

periods when existing roads, sewerlines, and other facilities are 

inundated by high lake levels are too high a price to pay and would not be 

alleviated by nonstructural flood proofing methods. The letter concluded 

by expressing support for enlargement of the Clear Lake Outlet Channel as 

a means of providing flood control assistance to development on Clear Lake 

rim. The tabulation below shows average annual equivalent damages and 

benefits as well as average annual equivalent costs for the flood proofing 

of future facilities alternative. While economically viable, this 

alternative would reduce average annual damages by less than 20 percent 

while providing no benefits to existing developments. 
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CLEAR LAKE OUTLET CHANNEL ENLARGEMENT (PLAN 8) 

57. With this alternative, shown on plate D-3, 4.5 miles of the existing 

5-mile-long outlet channel would be enlarged, necessitating constructing 

two new bridges at State Highway 53 and old Highway 53 and relocating 18 

residences and numerous private docks. In total, 130 ownerships would be 

affected. However, to minimize relocations, enlargement would be made on 

only one side of the channel at any one location. 

58. The present outlet channel capacity is 2,500 cfs at an estimated 

nondamaging Clear Lake flood stage of 7.56 feet on the Rumsey gage at 

Lakeport. Design and cost estimates were made of 5,000, 8,000, and 11,000 

cfs enlargement plans, and the economic analysis showed that the 8,000 cfs 

channel would provide the greatest net benefits (plate F-l). 

59. The flood operation goal of all structural plans is to control CLear 

Lake water surface elevations to 7.56 feet on the Rumsey gage. However, 

releases would be governed by a downstream Cache Creek flow of 20,000 cfs 

at the town of Rumsey. When Clear Lake stages reach 7.56 feet on the 

Rumsey gage at Lakeport and flows at Rumsey exceed 20,000 cfs, releases 

from the lake would be based on the existing rating curve, as shown on 

plate D-7. Conversely, when flows at Rumsey are less than 20,000 cfs and 

Clear Lake stages exceed 7.56 feet, lake releases would be based on the 

project rating curve, also shown on plate D-7. These criteria were 

established because a flow of 20,000 cfs was determined to be the 

nondamaging flow at Rumsey. 

Appendix 1 
D-39 



60. It is imperative that modified operation of Clear Lake for flood 

control, made possible by enlargement of the outlet channel, not increase 

flood or erosion problems downstream. Interests downstream have been 

concerned that although a sustained flow of 20,000 cfs would not increase 

flooding, such a flow would increase the erosion problem along Cache Creek 

downstream of the town of Rumsey. Extensive studies undertaken to address 

this concern showed that modified operation of Clear Lake would have 

virtually no effect on downstream erosion. Details of these studies are 

discussed in Appendix 1, Section E. 

61. An additional feature of this alternative is the requirement that 

future development on the rim of Clear Lake continue to build at or above 

the 11.85-foot elevation, as currently required by the National Flood 

Insurance Program, in which Lake County is participating, since this 

requirement is economically justified. With enlargement of the outlet 

channel, the level of the 100-year flood elevation on Clear Lake would 

drop from 11.85 to 9.55 feet. This requirement would accomplish the 

following two main objectives: 

a. Development continuing to flood proof to 11.85 feet would be 

provided with an extremely high degree of protection, as opposed to 

100-year protection under existing conditions. 

b. Development would tend to locate outside the flood plain due to 

increased  flood proofing costs.   This  trend is  supported by  local 
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governmental and environmental concerns, Including State and Federal 

wildlife agencies. 

62. Local interests have indicated that channel enlargement alone is 

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 14. 

CLEAR LAKE OUTLET CHANNEL ENLARGEMENT AND BYPASS (PLAN 9) 

63. This alternative, shown on plate D-4, is 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, in order to lessen the impact of outlet channel 

modification on streamside development, a 1.1-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 1.1-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 IV through the portion of the reach with an earth base. It would 

have a weir at its upstream end and a control structure in the outlet 

channel 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 to supplement native vegetation which would naturally reestablish. 

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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outlet channel enlargement would decrease the elevation of the 100-year 

flood stage to 9.55 feet. The flood operation criteria established for 

this alternative and resultant flood control benefits are the same as for 

the previously discussed flood control alternative. This plan is also 

subject to restrictions of the Gopcevic and Bemmerly Decrees. 

CLEAR LAKE OUTLET CHANNEL ENLARGEMENT AND MODIFIED BYPASS (PLAN 10) 

67. This alternative, shown on plate D-5, is nearly identical to the 

previously discussed plan in that it would involve constructing a bypass 

channel and enlarging the existing channel both upstream and downstream of 

the bypass channel to allow greater releases from Clear Lake during flood 

periods. This plan differs in the following two specific areas, which 

were designed to enhance the fish and wildlife resources of the Clear Lake 

area: 

a. The bypass channel would be about 2,500 feet longer than that in 

the previous plan, or a total of 1.6 miles. It would follow a meandering 

alignment to enhance fishery and create additional riparian environment 

for wildlife. However, its enhancement benefits would be minor and not 

quantifiable since the channel cross section would be trapezoidal and 

would be maintained in that configuration over the life of the channel. 

Its capacity to convey floodflows would be identical to the shorter bypass 

channel. 
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b. As discussed In Section C, Anderson Marsh, an adjacent 560-acre 

ecosystem heavily utilized by fish and wildlife, would be purchased and 

preserved in its natural state to prevent further encroachment by manmade 

development. The enlarged portion of the outlet channel and the 

meandering bypass channel are located on the fringes of the marsh. 

Additional access to the marsh is possible by boat in both the bypass and 

enlarged existing channels. Purchase of the marsh and establishment of a 

wetland area comply with "Environmental Criteria" previously established 

in this section and are consistent with policy defining "environmental 

quality" as coequal to "national economic development." Such an action is 

also consistent with Section 150 of Public Law 94-587, which directs that 

any reports addressing water resources development consider establishment 

of wetland areas and states that the benefits of such establishment will 

be at least equal to the cost, which will be borne by the United States. 

Further, inclusion of the marsh complies with the intent of Executive 

Order 11990, issued 24 May 1977, which provides that in carrying out water 

resource planning activities, factors to be considered should include, 

among others, 

"... maintenance of natural systems, including 

conservation and long term productivity of existing 

flora and fauna, species and habitat diversity and 

stability, hydrologic utility, fish, wildlife, timber 

and food and fiber resources." 
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This particular criteria is especially applicable to Anderson Marsh, which 

is, as previously stated, an extremely valuable natural system susceptible 

to manmade encroachment. The California Department of Fish and Game 

previously proposed preservation of the marsh, and many interests, 

including environmental, have endorsed such preservation. 

68. Remaining features of this plan are identical to those of the 

previously discussed flood control alternatives and include relocating 

docks and residences, as required; constructing two new bridges; and 

requiring future development to build to the preproject 100-year flood 

plain elevation of 11.85 feet. Flood operation criteria, flood control 

benefits, and the necessity to amend the legal decrees are also the same 

as previously discussedo 

Lower Basin (Cache Creek) 

NO ACTION (PLAN 11) 

69. The Federal Government as a result of this investigation would take 

no action to control sediment or reduce erosion in lower Cache Creek Basin 

through either structural or nonstructural means. Uncontrolled erosion in 

and along Cache Creek, as well as sediment flow from Cache Creek, can be 

expected to continue at its present rate. The Cache Creek Settling Basin, 

which is essentially full, will continue to receive the 1.2 million cubic 
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yards (675 acre-feet) of sediment annually transported by Cache Creek. 

The Cobble Weir, which is no longer able to cause ponding and subsequent 

deposition of the heavier sediments, will allow the sediment-laden water 

to pass into the Yolo Bypass and downstream into the navigation channels, 

San Francisco Bay, and eventually, the Pacific Ocean. With no facilities 

for sediment entrapment, approximately 100 acre-feet (15 percent of total) 

will annually deposit in the Yolo Bypass immediately adjacent to the 

Cobble Weir; about 90 acre-feet (13 percent of total) will deposit in the 

downstream Yolo Bypass, the Sacramento River, and ship channels; about 195 

acre-feet (29 percent of total) will deposit in the San Francisco Bay 

system; and about 290 acre-feet (43 percent of total), composed of 

fine-grained silts and clays, will be carried out into the Pacific Ocean. 

70. Of the sediment which deposits in the downstream Yolo Bypass, the 

Sacramento River, navigation channels, and the San Francisco Bay system, 

significant amounts will need to be dredged for navigation maintenance. 

Of the sediment which deposits in the Yolo Bypass in the immediate 

vicinity of the Cobble Weir, the following detrimental actions can be 

expected to occur: 

a. In time, 435 acres of industrial waste oxidation ponds owned by 

the city of Woodland will be completely filled. Proper functioning of the 

ponds, located in the Yolo Bypass adjacent to the Cobble Weir, has already 

been impaired by deposition. 
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b. Backwater effects caused by deposited sediment would eventually 

necessitate raising levees in the Yolo Bypass, the Knights Landing Ridge 

Cut, and along the Sacramento River to maintain freeboard standards on 

these portions of the Sacramento River Flood Control Project. Extensive 

damage and loss of life can be expected should levees of the Sacramento 

River Flood Control Project fail in the subject area. For this reason, 

"no action" by the Federal Government is considered an unacceptable 

approach to sediment control problems in lower Cache Creek Basin. 

71. The aforementioned levee enlargements would not have to be undertaken 

if other, less expensive structural solutions were developed for sediment 

control; therefore, the cost of these enlargements was used as a basis for 

sediment control benefits. Details of this analysis are in Sections E and 

F of this appendix. 

RAISE SETTLING BASIN LEVEES (PLAN 13) 

72. This alternative, as shown on plate D-6, would control the large 

volumes of sediment carried by Cache Creek by causing deposition within 

the existing Cache Creek Settling Basin. The existing perimeter levees 

would be enlarged and raised an average of 12 feet to provide the 15,500 

acre-foot capacity needed for 50 years of storage. This plan would also 

include raising the existing project levees from the settling basin mouth 

upstream to County Road 102. The existing Cobble Weir would be 

reconstructed to a length of 1,740 feet and provided with the capability 
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of being raised in 2-foot increments by stoplogs as necessary to maintain 

a 50 percent sediment trap efficiency. The existing training levees, as 

shown on plate D-6, are located about 1/2 mile east of the west perimeter 

levee and regulate the location of the sediment deposition by directing 

the flow of incoming sediment-laden water. Since the general slope of the 

settling basin is to the east, the portion of land between these training 

levees and the west perimeter levee is not being used to its potential; 

therefore, the existing training levees would be degraded and the material 

used to construct new levees adjacent to the west perimeter levee. 

73. The State of California owns easements for flowage and sediment 

deposition across settling basin lands, which are privately owned. Rather 

than leaving the basin lands in private ownership and acquiring additional 

easements, the 3,600-acre basin would, with this plan, be purchased in 

fee. The following rationale is provided to describe the trade-off 

between acquisition of additional flowage easements and fee purchase of 

settling basin lands: 

a. The State of California Department of Water Resources estimates 

that the total cost to acquire new easements necessary for 50 years of 

project life would total $1.8 million. These easements would be made up 

of fee right-of-way for lands necessary to raise perimeter levees an 

average of 12 feet, right-of-way for Cache Creek floodwaters to flow over 

basin lands and deposit sediment, and minor provision for controlled 

excavation of 50,000 cubic yards annually of sediment.  It is important to 
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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 than 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 

Appendix 1 
D-49 



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 in 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. 

A plan involving easement puchase 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 enchancement, uses 

this information as a basis for cost allocation between the two purposes. 

RAISE SETTLING BASIN LEVIES WITH WILDLIFE REFUGE (PLAN 14) 

74. This alternative, as shown on plate D-6, is 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 
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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 

investigated. Results of the investigations showed that the 3,600-acre 

refuge provided greater net wildlife enhancement benefits. In addition, 

State and Federal wildlife 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 
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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." 

75. 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 in 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. 

Appendix 1 
D-52 



National Economic 
Development (NED) Plans 

Upper Basin (Clear Lake) 

76. The National Economic Development (NED) Plan is similar to Plan 9, 

"Enlarge Clear Lake Outlet Channel with Bypass." As in Plan 9, 3.3 

miles of the existing 5-mile-long outlet channel would be enlarged and 

a 1.1-mile-long bypass channel would be constructed; however, to meet 

the NED objective of providing the greatest net benefits at the least 

cost, the plan would be modified by eliminating the weir and control 

structures at the mouth of the bypass, since design flows could be 

conveyed without these structures. No riparian vegetation would be 

planted along the bypass channels, thus also lessening costs. 

77. Benefits associated with reduced flood damages on the Clear Lake 

rim would be identical for all structural alternatives that would 

increase the Clear Lake Outlet Channel to the capacity providing the 

greatest net benefits, or 8,000 cfs at a Clear Lake stage of 7.56 feet 

on the Rumsey gage at Lakeport. Table D-3 shows that the NED plan 

would be the least costly of all structural plans in alleviating 

flooding in the Upper Cache Creek Basin (Clear Lake). 
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Lower Basin (Cache Creek) 

78. The NED objective can best be met by Plan 14, "Raise Settling Basin 

Levees with Wildlife Refuge." This plan would fulfill the requirement of 

a 50 percent sediment trap efficiency at the least cost and, as shown on 

table D-3, would provide greater net benefits than any other plan 

developed for sediment control in the lower Cache Creek Basin. 

Environmental Quality (EQ) Plans 

Upper Basin (Clear Lake) 

79. Plan 10, "Clear Lake Outlet Channel Enlargement and Modified Bypass," 

was selected as the EQ plan based on its potential to improve the quality 

of natural resources in the area. A meandering 1.6-mile-long bypass 

channel would be designed to enhance fish and wildlife resources. Also, 

the 560-acre Anderson Marsh would be purchased and preserved in its 

natural state to preclude further development or uses other than for fish 

and wildlife. Purchase and preservation of the marsh has previously been 

proposed by the State of California. 
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Lower Basin (Cache Creek) 

80. The plan which best meets the environmental quality objective to 

preserve ecological values is similar to Plan 14, "Raise Settling Basin 

Levees with Wildlife Refuge." With this plan, the entire 3,600-acre basin 

would be purchased in fee and a wildlife refuge, compatible in operation 

with sediment control, would be established. The State of California, 

potential project sponsor, desires to excavate sediment from the basin 

over the life of the project to satisfy demands unknown at this time, 

thereby prolonging the life of the basin and providing a source for the 

steadily decreasing supply of structural fill material. However, the EQ 

Plan would differ from Plan 14 in that to enhance wildlife, sediment would 

not be excavated from the basin. At present, the 3,600-acre settling 

basin is extensively farmed to rice, corn, tomatoes, and soybeans, and 

this potential remains even with refuge establishment. Conceivably, the 

refuge could be established in only a portion of the basin, with the 

remainder of the lands leased to farmers; thus, revenues obtained would 

reduce annual operating costs. However, studies have shown that 

establishing a refuge over only a portion of the 3,600-acre basin, with 

extensive farming of the remaining portion, would not only disrupt 

wildlife but would detract from the potential of the refuge for wildlife 

enhancement. Therefore, with the EQ Plan, the refuge would be established 

over the entire basin. Nevertheless, "crop-sharing," which allows farming 

on specified areas of the refuge with a portion of the crop grown left 

unharvested for use by wildlife, would be possible with this plan. This 

practice, traditional in many wildlife refuges in the Sacramento Basin, 

has successfully enhanced other wildlife refuge operations. 
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Selecting the Plans 

Upper Basin (Clear Lake) 

81. Based on evaluation of alternatives, the plan which satisfies the 

concerns of local interests and which would best alleviate the flood 

problems in the upper basin and the Clear Lake rim is Plan 9, "Clear 

Lake Outlet Channel Enlargement and Bypass," without the two control 

structures at the mouth of the bypass channel. Structural plans which 

warranted further study were those in which the capacity of the Clear 

Lake outlet facilities would be increased by enlarging the outlet 

channel and/or constructing a bypass channel to the economically 

optimized capacity of 8,000 cfs at a Clear Lake stage of 7.56 feet on 

the Rumsey gage at Lakeport. These structural solutions are considered 

the most viable means of providing flood protection to existing 

development, preserving portions of the existing natural channel, and 

creating additional riparian habitat along the length of the bypass 

channel. Plan 8, "Enlarge Clear Lake Outlet Channel," is technically 

and economically feasible but is not favored by local interests because 

enlarging the channel would be relatively expensive and construction 

would disrupt the developed portion of the outlet channel. Adding a 

bypass channel as a feature of the flood control improvement would 

significantly increase net benefits and decrease the total project 

cost, including the cost to non-Federal interests due to fewer 

relocations; furthermore, the bypass channel is strongly supported by 

Lake County.  In addition,  to minimize construction, operation,  and 

maintenance costs,  local interests prefer the shorter, 1.1-mile-long 
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bypass channel rather than the modified, 1.6-mile-long channel described 

in Plan 10, "Enlarge Clear Lake Outlet Channel and Modified Bypass." 

Purchase of Anderson Marsh is also being contemplated by the California 

Department of Fish and Game. Nonstructural flood control measures, such 

as those described in Plan 5, "Flood Proofing Future Facilities," would 

not protect existing development; also, future development is currently 

required to flood proof to the 100-year flood level. A comparison of 

plans developed in detail is shown in Table D-l, Summary of Economic- 

Environmental-Social Effects. 

Lower Basin (Cache Creek) 

82. The plan selected as the best to control sediment flows from Cache 

Creek is Plan 14, "Raise Settling Basin Levees with Wildlife Refuge." With 

this plan, not only would sediment flow into the Yolo Bypass be limited, 

but a wildlife refuge established within the settling basin would meet 

U.S. Fish and Wildlife Service and California Department of Fish and Game 

objectives for preservation of wetlands and wildlife enhancement. Also, 

crop depredation losses in surrounding areas would be reduced. Selection 

of Plan 14 over Plan 13 is consistent with economic, environmental, and 

socioeconomic criteria listed in Section D of this appendix. 

83. Plan 14 was also identified as the NED Plan because the greatest net 

benefits would be provided. The EQ plan is similar to Plan 14; the 

difference is that, with the EQ Plan, sediment would not be excavated from 

the basin so as to minimize disruption to wildlife. 
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84. Plan 13, "Raise Settling Basin Levees," was also considered further; 

however, although this plan was technically and economically feasible, it 

provided lesser net benefits than Plan 14 and did not enhance wildlife. 

85. A comparison of plans developed in detail is shown on Table D-2, 

Summary of Economic-Environmental-Social Effects. 
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LEGEND 

Areo affected by alternative 

Denotes   number   of   alternative 

SCALE   IN   MILES 
0 4 

CACHE CREEK BASIN,   CALIFORNIA 

UPPER BASIN ALTERNATIVE PLANS 

SACRAMENTO DISTRICT, CORPS OF ENGINEERS 

AUGUST 1977 

APPENDIX   I     PLATE   D-l 
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SECTION E 

THE SELECTED PLANS 

1. This section contains a comprehensive discussion of the selected 

plans which were identified and analyzed in the preceding section. The 

plans are described under the headings Upper Basin (Clear Lake) and 

Lower Basin (Cache Creek). The purpose of Section E is to present 

adequate information so that the overall scope of each plan may be 

readily understood and visualized. Included are generalized 

descriptions of plan components and their functions and 

interrelationships and significant design, construction, and operation 

and maintenance aspects. Also, accomplishments of the plans are 

discussed. Environmental, cultural, social, and economic effects of the 

selected plans are discussed in detail in the Environmental Statement, 

Appendix 4, and summarized in tables 1 and 2, Section D. 
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Upper Basin (Clear Lake) 

Plan Description 

2. The plan that would best satisfy the flood control requirements in 

the upper Cache Creek Basin is shown on plate E-l. This plan consists 

of 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 

(1326.21 feet, m.s.l. datum) and constructing a 1.1-mile-long bypass 

channel around the highly developed portion of the existing channel. 

Also, future development would be required 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. 

Plan Accomplishments 

3. The plan would primarily result in reducing flood damages to 

existing and future development on the rim of Clear Lake and increasing 

employment of the local labor force. Existing and potential urban 

areas and approximately 4,135 acres of existing and future agricultural 

areas would be protected from floods. A breakdown of the flood damage 

benefits   is   shown   in   Section   F.      Total   estimated   average   annual    flood 
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damage reduction benefits are achieved over the 100-year life of the 

project and total $1,170,200. Area redevelopment benefits totaling 

$35,700 annually would accrue to the local population that would be 

umemployed without project construction and maintenance activities. 

The enlarged outlet channel will permit a slight revision to the manner 

in which Clear Lake is 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 Clear Lake Dam.  However, 

for flows 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.  Existing gravel mining operations in Cache Creek channel in 

Yolo County would also be unaffected by the change in flow regime. 

Extensive analysis has also shown that these larger flows of longer 

duration would have an insignificant effect on the existing erosion 

problems currently experienced in and adjacent to Cache Creek channel 

downstream  of  Clear Lake  Dam.   Studies  conducted  to  reach  this 
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conclusion were performed by the Hydrologic Engineering Center (HEC), 

using a modified version of the HEC-6 model, "Scour and Deposition in 

Rivers and Reservoirs." Input to the computer model consisted of 

surveyed cross sections of the channel from Capay Dam upstream to 

Rumsey at one-half mile intervals, calibration of Manning's "n" values 

to match historic and calculated water surface profiles, sediment 

inflow and discharge data from U.S. Geological Survey Water Quality 

Records, and channel bed and bank gradation based on 13 representative 

samples obtained on 8 December 1976. Historical high flows of 1952, 

1956, 1958, 1965, and 1970 were run, with no major scour or deposition 

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," where 

the five floods previously identified were routed "back-to-back," 

representing in 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" indicate little or no difference in bed behavior 

between  historical   and  project   flow  conditions. 

5. 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 

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 
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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 is 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. This change in flow regime is not of 

such significance that ground water conditions in Yolo county will be 

affected. 

This conclusion was further verified as a result of a recommendation by 

Dr. John F. Kennedy, Director, Institute of Hydraulic Research, 

University of Iowa. Dr. Kennedy recommended that by comparing the 

time-duration of shear stress exerted on the streams fluvial boundary 

for both project and preproject conditions, a measure of the potential 

for bank erosion could be obtained. The 1970 flood was analyzed. This 

flood produced a peak 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 
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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 verifies 

that there will be no difference in the erosion characteristics of 

Cache Creek with and without the project. However, sedimentation gages 

will be installed during advanced engineering and design studies to 

provide additional data for analysis. 

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 

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 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 
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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 environmental 

statement for this report is attached as Appendix 4. As required by 

the National Environmental Policy Act of 1969, the statement includes 

details of environmental, cultural, social, and economic effects of the 

selected plans. A summary of these effects is shown on Table 1, 

Section D, Summary of Economic-Environmental-Social Effects, Clear Lake 

Flood Control  Alternative  Plans. 

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 identical to those applied in 

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 in land 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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during past large floods for North Fork Cache Creek near Lower Lake and 

Bear Creek near Rumsey. For all other areas baseflow could not be 

determined accurately, because of regulation of outflows from Indian 

Valley Reservoir and Clear Lake at Clear Lake Dam.  Baseflow was 

t 
assumed to be zero in areas below the gages on North Fork Cache Creek 

and Bear Creek, and below Clear Lake Dam. 

11. Standard Project Floods. - Standard project floods were computed 

using storms, unit hydrographs, and loss data discussed in preceding 

paragraphs and in the "Cache Creek Basin - Hydrology Office Report," 

dated May 1974. These floods reflect regulation of flows by Indian 

Valley Reservoir and Clear Lake Dam near Lower Lake. The resultant 

flood hydrographs, at the Grigsby Riffle index point for existing and 

project conditions of the 20-day standard project flood series for the 

storm centered over Clear Lake, are shown on plate E-ll. In addition, 

plate E-ll shows the effect of the selected plan on the lower Cache 

Creek Basin for the standard project storm centered above Indian Valley 

Reservoir. Standard project flood hydrographs for the area below Capay 

are omitted because extensive gravel mining operations are continuously 

changing overbank and stream channel geometry and the amount of 

infiltration into the underlying aquifers. Therefore, accurate 

estimates of flood magnitudes cannot be determined for Cache Creek at 

Yolo. 
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12. Frequency Analysis. - Peak stage and flow frequency curves 

developed for Clear Lake, Cache Creek near Lower Lake, and Cache Creek 

above Rurasey were derived assuming the absence of the authorized 

Lakeport Lake project and are shown on plates E-10, E-9A, and E-9B, 

respectively. The preproject stage-frequency curves for Clear Lake and 

Cache Creek near Lower Lake are based on the historical records of 

annual peak stages. The project stage-frequency curve is based on the 

hypothetical operation of both Clear Lake and Indian Valley Reservoir 

for large historic floods and synthetic floods. Clear Lake was 

operated to reduce flood stages on the lake without causing flows at 

Rumsey to exceed those which would have occurred under preproject 

conditions in the range of flows above 20,000 cfs at Rumsey. This was 

accomplished by releasing up to the project outlet capacity when flows 

at Rumsey were below 20,000 cfs and by limiting outflows to preproject 

capacity when flows were above 20,000 cfs at Rumsey. Indian Valley 

Reservoir was operated in accordance with current prescribed procedures 

to control flows at Rumsey to 20,000 cfs or less. This procedure 

consists of reducing outflows to a nominal fish release during flood 

conditions. Since flood control operation of Indian Valley Reservoir 

has priority over operation of Clear Lake due to the fact that the 

reservoir is currently operated for flood control as prescribed by the 

Secretary of the Army, the additional outlet capacity at Clear Lake is 

used only when the sum of the Indian Valley release and uncontrolled 

flows at Rumsey is below 20,000 cfs. The project frequency curve at 

Cache Creek near Lower Lake is based on hypothetical operation of both 
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Clear Lake and Indian Valley Reservoir for large historic floods and 

synthetic floods. For nonflood years Clear Lake was operated based on 

the existing rule curve used for conservation operation of the lake. 

This curve requires a stage of 5.50 from 1 December through 10 January 

and a variable stage from 11 January until reaching the maximum stage 

of 7.56 on 15 March. The flow-frequency curves at Rumsey are based on 

the data developed for synthetic floods discussed above. The project 

and preproject curves are identical above 20,000 cfs since Indian 

Valley Reservoir operation uses all available flood release capability, 

and Clear Lake releases are based on preproject outlet capacity. 

Preproject curves below 20,000 cfs were developed by modifying 

historical flows at Rumsey to reflect the operation of Indian Valley 

Reservoir. Project curves were developed from the operation of Clear 

Lake according to the existing rule curve as discussed above. 

HYDRAULIC DESIGN 

13. Basis of Design. - Channel construction and associated works for 

the upper Cache Creek Basin are based on requirements resulting from 

hydraulic computations. The bottom width and invert gradient represent 

a balance among such factors as a nondamaging water surface in Clear 

Lake, real estate requirements, Clear Lake Dam outflow, and pleasure 

craft requirements of the local inhabitants adjacent to the outlet 

channel. The side slope of the channels would be 1 vertical on 2 

horizontal in earth excavation and 1 vertical on .5 horizontal in rock 
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excavation. Riprap would be placed on the bypass channel side slopes 

at the entrance and, for a short distance, on the invert at the 

upstream end of the bypass channel. The proposed channel grades and 

invert   are  shown on  plate  E-4. 

14. A 36-inch diameter concrete conduit (inverted siphon) would be 

constructed at the intersection of Seigler Creek and the bypass channel 

to insure flow in the creek between the bypass channel and the outlet 

channel. Flows exceeding the capacity of the conduit during flood 

periods  would  be   spilled  into  the  bypass   channel. 

15. Hydraulic computations indicate that when the flow in the existing 

channel just upstream of the bypass channel is 8,000 cfs (design flow) 

approximately 6,000 cfs would be diverted into the bypass channel. The 

remaining 2,000 cfs would continue to flow down the existing channel. 

For flows exceeding 8,000 cfs, the existing channel (parallel to the 

bypass channel) would carry less than under preproject conditions. At 

lower flows (flows of about 500 cfs) , approximately two-thirds of the 

flow would be conveyed by the bypass channel and about one-third by the 

existing  channel. 

Foundations and Materials 

16. Although extensive borings were not taken throughout the entire 

reach of the proposed project, borings were taken by the State of 

California at the time of construction of the State Highway bridge over 
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Clear Lake Outlet Channel. These borings, in addition to visual 

inspection of ground conditions such as exposed channel banks, provided 

the basis for modes of channel excavation. Further visual geologic 

inspection indicates that from the head of the bypass channel easterly 

to State Highway 53 the channel will be excavated from clayey silts and 

clayey sands of the Anderson Flat alluvium. From State Highway 53 

easterly to Siegler Creek approaching Old Highway 53, the channel 

excavation will be in clayey silts and clayey sands of the Anderson 

Flat alluvium, clayey silts and clays of the Cache Creek formation, and 

Siegler Creek gravels, cobbles, and boulders. From Old Highway 53 for 

approximately 450 feet easterly, the channel will be excavated in 

massive, very hard durable andesite that is covered by a thin veneer of 

alluvium. The remainder of the channel will be excavated from clayey 

silts and clayey sands similar to the Anderson Flat alluvium with a 

slightly higher clay content and clayey silts and clayey sands of the 

Cache Creek formation. Local areas of opaline rock may be encountered 

in Cache Creek sediment through this reach. Materials encountered in 

the test borings for the State Highway 53 bridge across Cache Creek 

consisted of clay, silty clay, clayey silt, sandy silt, and gravel. 

Materials of the Anderson Flat alluvium, Siegler Creek sediments, and 

Cache Creek formation can be excavated with conventional earthmoving 

equipment. The Cache formation is a Pliocene-Pleistocene nonmarine 

sedimentary deposit composed of silts, gravels, and clays with beds of 

rhyolitic tuffaceous sand, marl limestone, and diatomite. It is weakly 

cemented but stands in near vertical banks along the creek.  Local 
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excavation. Riprap would be placed on the bypass channel side slopes 

at the entrance and, for a short distance, on the invert at the 

upstream end of the bypass channel. The proposed channel grades and 
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remaining 2,000 cfs would continue to flow down the existing channel. 

For flows exceeding 8,000 cfs, the existing channel (parallel to the 

bypass channel) would carry less than under preproject conditions. At 

lower flows (flows of about 500 cfs) , approximately two-thirds of the 
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16. Although extensive borings were not taken throughout the entire 

reach of the proposed project, borings were taken by the State of 
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Clear Lake Outlet Channel. These borings, in addition to visual 

inspection of ground conditions such as exposed channel banks, provided 

the basis for modes of channel excavation. Further visual geologic 

inspection indicates that from the head of the bypass channel easterly 

to State Highway 53 the channel will be excavated from clayey silts and 

clayey sands of the Anderson Flat alluvium. From State Highway 53 

easterly to Siegler Creek approaching Old Highway 53, the channel 

excavation will be in clayey silts and clayey sands of the Anderson 

Flat alluvium, clayey silts and clays of the Cache Creek formation, and 

Siegler Creek gravels, cobbles, and boulders. From Old Highway 53 for 

approximately 450 feet easterly, the channel will be excavated in 

massive, very hard durable andesite that is covered by a thin veneer of 

alluvium. The remainder of the channel will be excavated from clayey 

silts and clayey sands similar to the Anderson Flat alluvium with a 

slightly higher clay content and clayey silts and clayey sands of the 

Cache Creek formation. Local areas of opaline rock may be encountered 

in Cache Creek sediment through this reach. Materials encountered in 

the test borings for the State Highway 53 bridge across Cache Creek 

consisted of clay, silty clay, clayey silt, sandy silt, and gravel. 

Materials of the Anderson Flat alluvium, Siegler Creek sediments, and 

Cache Creek formation can be excavated with conventional earthmoving 

equipment. The Cache formation is a Pliocene-Pleistocene nonmarine 

sedimentary deposit composed of silts, gravels, and clays with beds of 

rhyolitic tuffaceous sand, marl limestone, and diatomite. It is weakly 

cemented but stands in near vertical banks along the creek.  Local 
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areas have been hydrothermally altered to form dark reddish-brown 

liraonitic soils and opaline rock types. Some hard ripping or light 

blasting may be required in the areas containing opaline rock types 

within the Cache Creek formation. Excavation for that part of the 

channel founded in andesitic rock will be accomplished by drilling and 

blasting. The andesite will be stable on cut slopes of 1.0 vertical on 

0.5 horizontal. Cut slopes in soils would be 1 vertical on 2 

horizontal. Excavation in most reaches of the proposed enlargement of 

the existing channel can be accomplished with conventional earthmoving 

equipment. Some short segments will require hard ripping or drilling 

and blasting. The rock excavated from the channel can be used, with a 

minor amount of processing, for riprap for the channel sides and invert 

at the upstream end of the bypass channel. The test borings and rock 

locations are shown on plate E-l. 

Rights-of-Way 

17. Rights-of-way would be required for all new and enlarged channels, 

and maintenance rights-of-way would be required for the upper Cache 

Creek Basin. Easements will be obtained for spoil areas and access. 

The spoil area easement period would be 5 years. The total channel 

rights-of-way, 79 acres, would be acquired in fee title. The temporary 

spoil area easements would total 80 acres. Rights-of-way and easements 

would  be  provided by local   interests. 
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Relocations and Modifications 

18. In Upper Cache Creek, two new bridges would be constructed over 

the bypass channel at State Highway 53 and old Highway 53. Numerous 

utilities such as telephone, water, sewer, and powerlines would have to 

be relocated. Channel excavation would require relocation of several 

residences and docks along the existing channel. The above relocations 

and bridge construction are a local interest responsibility and would 

have to be accomplished prior to construction or concurrently with the 

channel improvement. 

Construction 

19. Following completion and approval of advance engineering and 

design studies, and assuming adequate funding, the Upper Basin portion 

of the project could be constructed in about 1-1/2 years at a cost of 

$6,050,000. Borrow material from excavation of existing and bypass 

channels would be spread over 80 acres of spoil area adjacent to the 

channel. Spoil areas would not be damaged and would be leased during 

the 5-year settlement period, during which time the deposited material 

would be naturally consolidated. Excavation would require fee purchase 

of 74 acres of agricultural land with creek frontage and 5.2 acres of 

residential property, with about 55 owners affected. In addition, 

permanent easements would be required over existing private roads for 

access during construction and subsequent maintenance.  The Clear Lake 
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Dam meets  current  dam safety requirements and can be effectively 

operated  under  project  conditions.   Prior to  construction  of  the 

project,  more  detailed  inspection  of  the dam,  including  access, 

erosion, and debris control provisions, will be made to determine if 

minor modification will be necessary. 

Operation and Maintenance 

20. Annual operation and maintenance and replacement costs associated 

with the channel improvement project would be a non-Federal 

responsibility. The Yolo County Flood Control and Water Conservation 

District currently operates the Clear Lake Dam for water supply and 

flood control in accordance with provisions of the Gopcevic Decree. 

The District's operation would be modified in accordance with 

regulations prescribed by the Secretary of the Army. Average annual 

operation and maintenance costs for the enlarged channels, rock 

revetment, and siphon would total $1,000 over the 100-year project 

life. Most channel maintenance operations would be performed with 

watercraft, except within the diversion channel. Average annual 

replacement costs of $10,400 are estimated for replacement work at the 

project half-life, or after 50 years. Total average annual operation, 

maintenance,   and replacement   costs   are   $11,400. 
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Lower Basin (Cache Creek) 

Plan Description 

21. The best plan to achieve the desired degree of sediment control on 

Cache Creek and thus preserve the integrity of the Sacramento River 

Flood Control Project is shown on plate E-2 and would consist of the 

following: 

a. Enlarging 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 the existing project levees from the 

settling basin mouth upstream to County Road 102. 

b. Reconstructing and enlarging the existing Cobble Weir. 

c. Degrading the existing training levees and rebuilding them 

adjacent to the western perimeter levee to allow utilization of the 

entire basin for sediment deposition. 

d. Purchasing in fee 3,600 acres of the existing settling basin 

and establishing a wildlife refuge. 
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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. 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    in    the    Sacramento-Yolo   County    area. 
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Fee purchase of the settling basin lands would also allow sediment 

within the basin to be used in the future for structural embankment, 

improvement of agricultural soils, and other related uses. This 

extensive excavation is not possible at present; sediment cannot be 

removed because flowage easements alone are owned. Fee purchase would 

also negate the possibility of future litigation involving easements, a 

significant problem with today's conditions. 

Effects of the Plan on the Environment 

25. Control of Cache Creek sediment would decrease the threat of 

failure of the Sacramento River Flood Control Project. Creation of a 

wildlife refuge, although temporarily disrupting existing vegetation 

and wildlife during construction, would provide habitat for a greatly 

increased and diversified wildlife population. 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 Califonria Department of Fish and Game. The environmental 

statement for this report is attached as Appendix 4. As required by 

the National Environmental Policy Act of 1969, the statement includes 

details of environmental, cultural, social, and economic effects of the 

selected plans. A summary of these effects is shown on Table D-2, 

Summary of Economic-Environmental-Social Effects, Sediment Control 

Alternative Plans. 
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Design 

HYDROLOGY 

26. Hydrologic characteristics of the Lower Cache Creek Basin are 

described in paragraphs 7 through 11. 

Hydraulic Design 

27. The proposed plan of improvement would provide 15,500 acre-feet of 

sediment storage capacity, based on a 50-year project life and a 50 

percent sediment strap efficiency. To enable control of the desired 50 

percent sediment trap efficiency throughout the life of the project, a 

concrete weir would be designed so that five 2-foot-high concrete lifts 

could be added above the initial weir crest as needed. The new weir 

would be 1,740 feet long and have the same effective flow width as the 

existing 1,540-foot-long weir due to losses through the new weir. The 

weir would  be  designed  to handle  a   flow of   30,000 cfs. 

28. The roughness factor (n value) used in hydraulic computations 

accounted for anticipated vegetative growth and earth dikes which will 

be a part of the proposed wildlife refuge. Existing settling basin 

levees would be raised an average of 12 feet for a total average height 

of 20 feet. Settling basin levees would be designed with 5 feet of 

freeboard   above   the  water   surface   profile   for   the  Cache  Creek   floodflow 
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of 30,000 cfs. Even though the project levees upstream of the settling 

basin are designed for a flow of 30,000 cfs, they are capable of 

conveying much larger flows. As discussed on page C-22, 41,400 cfs was 

conveyed by the levees in February 1958. The design water surface 

profile was based on hydraulic backwater computations assuming 

conditions during the final stage of the 50-year project life. In the 

northern two-thirds of the basin, the west basin levee would also serve 

as the right bank training levee and would have a freeboard requirement 

of 5 feet above the 30,000 cfs flood profile for Cache Creek flows 

through the training channel. Thus, the 5-foot freeboard requirement 

above the 30,000 cfs flood profile for flow through the settling basin 

without an interior training channel levee would be exceeded. The 

interior training channel levee would have crown elevations 2 feet less 

than the corresponding opposite west basin levee. Existing training 

channel levees would be degraded, and the training channel would be 

relocated  adjacent   to  the west  basin levee. 

29. To retain a minimum of 3 feet of freeboard in Cache Creek above 

the flood profile of 30,000 cfs (flow used for the design of the 

existing project levees on Cache Creek), the existing Cache Creek 

levees would be raised from where they joined the settling basin north 

and west levees to Road 102 about 3,400 feet upstream. The right bank 

levee would be raised an average of 2 feet, while the left bank levee 

would only require shaping. All project levees would be provided with 

a   12-foot   crown   width   and   side   slopes   of   1   on  3  on   the  waterside   and   1 
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on 2 on the landside. The west basin levee, which is a low levee 

originally constructed without an inspection trench by local interests, 

would be provided with a standard levee inspection trench. All project 

levees would have a stabilized aggregate surfaced patrol road on the 

levee crown. The location of the proposed project levees, together 

with typical sections, is shown on plate E-3. Levee profiles along 

with design flood planes are shown on plate E-5. 

30. A new channel between the new training levees would be excavated 

to a size and depth comparable to the existing channel of Cache Creek 

to negate backwater effects in Cache Creek above Road 102 due to 

insufficient channel capacity. The training channel would then be 

maintained throughout the life of the project to retain the initial 

channel capacity. In addition, a low flow pilot channel would be 

maintained from the training channel, across the basin, and to the 

weir. Outlets through the weir would pass low flows into the Yolo 

Bypass without widespread overtopping of the weir crest. 

Relocations and Modifications 

31. The sediment control project would modify the city of Woodland's 

storm runoff pumping facility by increasing its pumping capability. A 

portion of the floodwater from the city flows easterly to the southwest 

corner of the Cache Creek Settling Basin, where a pumping plant, owned 

and operated by the city of Woodland, pumps and discharges the water 

into the settling basin.  Because the project flood plane elevation in 
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the settling basin would be increased during the final stage of project 

life, the pumping head would have to be increased by about 12 feet, or 

about 2-1/2 times the existing pumping head. Relocation and 

modification of existing irrigation, drainage, and sewerlines will be 

accomplished as appropriate during construction of the project. 

32. Relocations would consist of removing three dwellings located in 

the north portion of the settling basin. Residents of those dwellings 

would be provided relocation assistance. 

Rights-of-Way 

33. The State of California holds rights-of-way for settling basin 

lands based on a line 5 feet from the existing landside levee toe to a 

line 5 feet from the existing waterside levee toe. The project plan 

would require rights-of-way in fee for the entire settling basin, 

approximately 3,600 acres. The Federal Government would fee purchase 

the entire 3,600 acres and would be reimbursed by non-Federal interests 

for that portion attributed to sediment control. This amount, totaling 

$1.8 million, is the cost which would have been required to acquire 

flowage, sediment deposition, and removal easements over the 50-year 

project life should these lands not have been purchased in fee. Levee 

enlargement for Cache Creek from the settling basin to Road 102 would 

be on the waterside of the existing levee, and no additional 

rights-of-way would be required beyond those presently held by the 

State  of California. 
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Construction 

34. Following  completion  and  approval  of  advance  engineering  and 

design  studies,  and  assuming adequate  funding availability,  it  is 

t 
estimated  that  the  Lower  Basin  portion  of  the  project  could be 

constructed in 2 years. About 3 million cubic yards of embankment 

material, which would be taken from within the existing basin, would be 

required for construction of all levees, including those for refuge 

management. Levee heights were designed correspondingly to allow for 

this quantity of material taken from within the existing basin. 

35. All facilities, except those needed for refuge operation, would be 

constructed during one construction season. Future facilities within 

the refuge may be constructed by the U.S. Fish and Wildlife Service as 

plans are developed. After construction, all scarred areas (new levees 

and borrow areas) would be planted with native vegetation. 

Operation and Maintenance 

36. Operation and maintenance of sediment control facilities would be 

a non-Federal responsibility and would be accomplished in accordance 

with Federal regulations. Normal operation and maintenance costs would 

be expected for the enlarged weir and levees. As occurs under existing 

conditions, the eastern training levee would be modified as appropriate 

during the  life of the project to direct flow (and thus sediment 
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the settling basin would be increased during the final stage of project 

life, the pumping head would have to be increased by about 12 feet, or 

about 2-1/2 times the existing pumping head. Relocation and 

modification of existing irrigation, drainage, and sewerlines will be 

accomplished as appropriate during construction of the project. 

32. Relocations would consist of removing three dwellings located in 

the north portion of the settling basin. Residents of those dwellings 

would be provided relocation assistance. 

Rights-of-Way 

33. The State of California holds rights-of-way for settling basin 

lands based on a line 5 feet from the existing landside levee toe to a 

line 5 feet from the existing waterside levee toe. The project plan 

would require rights-of-way in fee for the entire settling basin, 

approximately 3,600 acres. The Federal Government would fee purchase 

the entire 3,600 acres and would be reimbursed by non-Federal interests 

for that portion attributed to sediment control. This amount, totaling 

$1.8 million, is the cost which would have been required to acquire 

flowage, sediment deposition, and removal easements over the 50-year 

project life should these lands not have been purchased in fee. Levee 

enlargement for Cache Creek from the settling basin to Road 102 would 

be on the waterside of the existing levee, and no additional 

rights-of-way would be required beyond those presently held by the 

State  of California. 
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Construction 

34. Following  completion  and  approval  of  advance  engineering  and 

design  studies,  and  assuming  adequate  funding availability,  it  is 

t 
estimated  that  the  Lower  Basin portion  of  the  project  could be 

constructed in 2 years. About 3 million cubic yards of embankment 

material, which would be taken from within the existing basin, would be 

required for construction of all levees, including those for refuge 

management. Levee heights were designed correspondingly to allow for 

this quantity of material taken from within the existing basin. 

35. All facilities, except those needed for refuge operation, would be 

constructed during one construction season. Future facilities within 

the refuge may be constructed by the U.S. Fish and Wildlife Service as 

plans are developed. After construction, all scarred areas (new levees 

and borrow areas) would be planted with native vegetation. 

Operation and Maintenance 

36. Operation and maintenance of sediment control facilities would be 

a non-Federal responsibility and would be accomplished in accordance 

with Federal regulations. Normal operation and maintenance costs would 

be expected for the enlarged weir and levees. As occurs under existing 

conditions, the eastern training levee would be modified as appropriate 

during the  life of the project to direct flow (and thus sediment 
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deposition) across the sedimentation basin. Operation and maintenance 

of the wildlife refuge and its facilities would be the responsibility 

of the wildlife agency. Since most of the water needed for the 

wildlife refuge operation would come from wells, a significant 

operation expense will be incurred for pumping. The city of Woodland 

would be responsible for increased pumping costs of its storm runoff 

pumping facility. 

37. Close coordination of operational procedures would be required 

between the U.S. Fish and Wildlife Service and the California 

Reclamation Board, potential project sponsor, to insure compatibility 

between sediment control and wildlife enhancement. To prolong the life 

of the project, the Reclamation Board would reserve the right to remove 

deposited sediment in the future, if a demand evolved for such 

sediment. Excavated sediment would become the property of the State. 

Average annual operation and maintenance costs would total $19,100 for 

sediment control operations and $125,000 for the wildlife refuge. 
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SECTION F 

ECONOMICS OF THE SELECTED PLANS 

1. This section includes centralized economic material including cost 

and benefit data for those facets of the project which can readily be 

quantified in dollar values. 

Methodology 

2. Economic justification of the proposed works was established by 

comparing the equivalent average annual charges with the estimated 

equivalent average annual benefits which would be realized over the 

100-year and 50-year periods of analysis for flood control (Upper Basin) 

and sediment control (Lower Basin), respectively. Annual flood control 

benefits are based on the difference in flood damages for projected 

conditions without and with the project. National Economic Development 

(NED) employment benefits are those payments to unemployed or 

underemployed  local  labor  resources directly employed  in  the 
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construction and installation of the project. Annual sediment control 

benefits are based on (1) the difference in downstreaia dredging 

requirements without and with the project plus (2) costs that would be 

incurred should no sediment control plan be implemented. The primary 

cost for (2) above, discussed in detail later in this section, would be 

for raising portions of the levees of the Yolo Bypass, Knights Landing 

Ridge Cut, and Sacramento River in order to preserve the integrity of 

the Sacramento River Flood Control Project. Wildlife enhancement 

benefits, developed by the U.S. Fish and Wildlife Service in conjunction 

with the California Department of Fish and Game, are based on both 

direct and indirect uses associated with establishing the wildlife 

refuge. The benefit-cost ratio, which is a comparison of annual costs 

and benefits, was developed as a means to demonstrate the project 

feasibility by showing the relative average annual benefits to the 

annual costs. 

3. The value of benefits and costs at their time of accrual is made 

comparable by conversion to an equivalent time basis using an 

appropriate interest rate. An interest rate of 6-5/8 percent was used 

in this report. The net effect of converting benefits and costs in this 

manner is to develop equivalent average annual values. 

4. An additional consideration is maximization of net monetary 

benefits. Use of this concept develops  the optimum combination of 
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project functions, the sizing of facilities, and development of the area 

to obtain the greatest excess of monetary benefits over costs. 

Costs 

Basis of Estimate of First Cost 

5. The detailed estimate of first cost is based on 1 October 1977 

price levels. The estimated cost of lands was furnished by the State of 

California Department of Water Resources and reviewed by the Sacramento 

District Real Estate Division. The unit prices for Federal costs used 

for excavation and embankment items were derived by the District's 

Estimating Section from a breakdown of plant, labor, and material; and 

the other items were based on adjustments of average bid prices received 

for comparable work in the same general area. The non-Federal costs 

were furnished by the State Reclamation Board. Due to limited 

availability of detailed soils investigations and explorations, the 

exact amount of rock excavation is unknown and, therefore, a 25 percent 

contingency allowance was included in the estimates. A suitable 

allowance has been included for engineering and design and supervision 

and administration based on costs experienced on similar work in the 

Sacramento District. 
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Basis of Estimate of Annual Cost 

6. The detailed estimate of annual cost is based on 1 October 1977 

price levels, a 6-5/8 percent interest rate, and a 100-year 

authorization period for the Upper Basin (Clear Lake) and a 50-year 

amortization period for the Lower Basin (Cache Creek). The annual 

costs were determined in accordance with EM 1120-2-104. The 

maintenance, operation, and major replacement costs were based on costs 

experienced on similar work in the Sacramento District. No interest 

during construction was included in the estimate due to the short 

construction period (less than 2 years). 

Table F-l 

UPPER BASIN (CLEAR LAKE) 
COST INFORMATION ($1,000) 

: : Land, Damages,  : 
: Construction : and Relocations : Total 

First Cost 
Federal 3,740 
Non-Federal 0 
Total 3,740 

Annual Cost 
Federal 

Interest 
Amortization 
Total 

Non-Federal 
Interest 
Amortization 
Operation & Maintenance 
Replacement 
Total 

Total Annual Cost 

0 3,740 
2,310 2,310 
2,310 6,050 

247 .8 
0 .5 

248 .3 

0 
0 

1. ,0 
10, .4 
11 .4 

259 .7 

0 247.8 
0 0.5 
0 248.3 

153.0 153.0 
0.3 0.3 

0 1.0 
0 10.4 

153.3 164.7 
153.3 413.0 
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Table F-2 

LOWER BASIN (CACHE CREEK) 
COST INFORMATION ($1,000) 

Flood and 
Sediment Control Wildlife Enhancement 

• Lands Lands 
• • and i   and 

Construe: Relo-  ! Construc- :  Relo- 
tion  : cations tion cations Total 

First Cost 
Federal 8,220 0 560 850 9,630 
Non-Federal 0 2,280* 0 0 2,280 
Total 8,220 2,280 560 850 11,910 

Annual Cost 
Federal 

Interest 544.4 37.1 56.3 637.8 
Amortization 23.0 1.6 2.4 27.0 
Operation & 
Maintenance 0 125.0 0 125.0 

Total 567.4 163.7 58.7 789.8 

Non-Federal 
Interest 151.0 151.0 
Amortization 6.5 6.5 
Operation & 
Maintenance 19.1 19.1 

Total 19.1 157.5 176.6 
Total Annual Cost 586.5 157.5 163.7 58.7 966.4 

*Includes reimbursement by non-Federal interests for that portion of lands 
attributed to sediment control.  This amount, totaling $1,800,000, would 
equal that cost required to acquire flowage, sediment deposition, and 
removal easements on settling basin lands over the 50-year project life 
should the basin lands not have been purchased in fee. 

Shown in tables F-3 and F-4 are detailed cost estimates of the 

Upper Basin (Clear Lake) and Lower Basin (Cache Creek) plans, 

respectively. 
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Table F-3 

DETAILED COST ESTIMATE 
UPPER BASIN (CLEAR LAKE) 

Item 
No. Description 

Estimated 
Quantity 

FEDERAL COST 

t 
Unit 

Unit 
Cost Total Cost 

09  CHANNELS 
Excavation 

rock (blasting reqd.) 
rock (ripping reqd.) 
common excavation 

Clearing 
Seigler Creek Siphon 
Seeding 
Water (dust control) 
Vegetative Planting 

5-Gallon Trees 
Wattling 

Riprap 

Subtotal 
Contingencies, +25 percent 

Total Channels 

30 ENGINEERING AND DESIGN 

31 SUPERVISION AND ADMINISTRATION 

TOTAL FEDERAL COST 

82,000 cy 4.75 389,500 
163,000 cy 3.00 489,000 
660,000 cy 2.10 1,386,000 

120 acre 150.00 18,000 
1 job L.S. 14,000 

75 acre 400.00 30,000 
4,500 Mgal 2.00 9,000 

2,000 ea 26.00 52,000 
24,000 If 2.00 48,000 
3,000 ton 15.00 45,000 

2,480,500 
619,500 

3,100,000 

380,000 

260,000 

3,740,000 
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NON-FEDERAL COST 

01   LANDS AND DAMAGES 
Fee Right-of-Way 
Spoil Areas 
Improvements 
Subtotal 
Damages, 20 percent 
Relocation Assistance 

79 ac    4,300.00 
80 ac    1,900.00 
30   ea   13,300.00 

10   inst 10,000.00 

340,000 
152,000 
400,000 
892,000 
177,000 
100,000 

Subtotal 
Contingencies, 25 percent 
Overhead 55   owner 6,000.00 

1,169,000 
301,000 
330,000 

Total Lands and Damages 1,800,000 

02 RELOCATIONS 
.1 Roads 

State Highway 53 1 job L.S. 161,000 
Old Highway 53 1 job L.S. 142,000 

Subtotal 303,000 
Contingencies, 25 percent 76,000 

Total Roads 379,000 

.3 

30 

31 

UTILITIES 
Powerlines 
Telephone Lines 
Sanitary Sewer 
Water Pipe 

1 
1 
1 
1 

job 
job 
job 
job 

L.S. 
L.S. 
L.S. 
L.S. 

4,000 
2,000 
14,000 
2,000 

Subtotal 
Contingencies, 25 percent 

22,000 
5,000 

Total Utilities 27,000 

Total Relocations 406,000 

ENGINEERING AND DESIGN 60,000 

SUPERVISION AND ADMINISTRATION 44,000 

TOTAL NON-FEDERAL COST 2,310,000 

TOTAL PROJECT COST 6,050,n00 
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Item 
No. Description 

Table F-4 

DETAILED COST ESTIMATE 
LOWER BASIN (CACHE CREEK) 

Estimated 
Quantity   Unit 

FEDERAL COST 

Unit 
Cost Total Cost 

01   LANDS AND DAMAGES 
*Fee Right-of-Way 3,600 ac 580.00  2,080,000 

11 

15 

Improvements 
Relocation Assistance 

Subtotal 
Contingencies, 20 percent 
Overhead 

*Total Lands and Damages 

**WILDLIFE REFUGE - FACILITIES 

LEVEES 
Clearing and Grubbing 
Waste Excavation 
Embankment 
Stabilized Aggregate 
Cobblestone (12") 
Remove, Stockpile, and 

Reinstall Cobbles 
Seeding 
Water (Dust Control) 

Subtotal 
Contingencies, + 25 percent 

1 job 
3 inst 

10 owners 

450 acre 
182,000 cy 

2,300,000 cy 
18,000 ton 
23,000 ton 

39,000 sy 
250 acre 

92,000 Mgal 

Total Levees 

WEIR 
Cement 45,000 cwt 
Concrete 8,600 cy 
Steel 1,030,000 lb 
Quarrystone (24") 4,700 ton 
Quarrystone (18") 4,600 ton 
Structure Excavation 

and Backfill 40,000 cy 

L. S. 
10,000.00 

6,000.00 

150.00 
0.85 
0.70 
8.50 
15.00 

5.50 
400.00 

2.00 

3.50 
180.00 
0.40 
18.00 
15.00 

7.50 

50,000 
30,000 

2,160,000 
430,000 
60,000 

2,650,000 

560,000 

68,000 
155,000 

1,610,000 
153,000 
345,000 

214,000 
100,000 
184,000 

2,829,000 
621,000 

3,450,000 

157,000 
1,548,000 

412,000 
85,000 
69,000 

300,000 
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30 

31 

Subtotal 
Contingencies, 25 percent 

Total Weirs 

ENGINEERING AND DESIGN 

SUPERVISION AND ADMINISTRATION 

*T0TAL FEDERAL COST 

2,721,000 
679,000 

3,400,000 

820,000 

550,000 

11,430,000 

*Reimbursement by non-Federal interests would be required for that portion 
of lands attributed to sediment control.  This cost would equal that which 
would have been required to acquire flowage, sediment deposition, and 
removal easements on settling basin lands over the 50-year project life 
should the settling basin lands not have been purchased in fee, and would 
total $1,800,000. 

**Lump sum costs for establishment of refuge facilities were furnished by 
the U.S. Fish and Wildlife Service and coordinated with the California 
Department of Fish and Came and were based upon costs incurred in develop- 
ment of similar sized refuges in other areas of the Sacramento basin. 
Facility costs include such items as ditches, wells, small water control 
structures, storage shed, tools, and office building. 

NON-FEDERAL COST 

02 RELOCATIONS 

30 

31 

UTILITIES 
Storm Sewer Pipes 
Irrigation Facilities 
Drainage Facilities 
Pump, 125 HP 

Subtotal 
Contingencies, 25 percent 

Total Utilities 

ENGINEERING AND DESIGN 

SUPERVISION AND ADMINISTRATION 

*T0TAL NON-FEDERAL COST 

TOTAL PROJECT COST 

1 job 
1 job 
1 job 
3 ea 

L.S. 
L.S. 
L.S. 

22,000.00 

72,000 
13,000 

162,000 
66,000 

313,000 
77,000 

390,000 

50,000 

40,000 

480,000 

11,910,000 

*Does not include reimbursement by non-Federal interests for that portion 
of lands attributed to sediment control.  This amount, totaling 
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$1,800,000, would equal that cost required to acquire flowage, sediment 
deposition, and removal easements on settling basin lands over the 50-year 
project life should the basin lands not have been purchased in fee. 

Benefits 

Upper Basin (Clear Lake) 

7. The purpose of this portion of this section is to furnish flood 

damage data and to set forth information on the assumptions made and the 

procedures used in estimating flood damages expected to occur annually, 

under both current and projected future conditions of development along 

the Clear Lake rim in Lake County with existing flood control measures 

and alternative levels of project protection. Tangible damages have 

been evaluated while intangible damages have not. Tangible damages are 

those which accrue as a direct result of the flooding and are readily 

ascertainable on a basis of monetary losses, or increased costs, to 

individuals or groups, while intangible damages are losses, such as loss 

of life, impairment of health and living conditions, and psychological 

problems resulting from floods, that are not readily subject to monetary 

evaluation. Assumptions, and methodology used in developing average 

annual damages under preproject conditions, are described in the 

following paragraphs. 
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TYPES OF FLOOD DAMAGES 

8. Damages caused by flooding within the standard project flood plains 

were delineated by classes and types of damages and were developed in 

accordance with terminology contained in ER 1105-2-351 "Evaluation of 

Beneficial Contributions to National Economic Development for Flood 

Plain Management Plans." In conformity with these guidelines, tangible 

damages considered included physical damages resulting from inundation; 

flood emergency losses or costs incurred in fighting or preparing for 

flooding; and financial losses resulting from decreased production and 

increased living and operating costs within the flood plains. Physical 

damages include damages to, or loss of, buildings; loss of contents, 

including furnishings, equipment, decorations, stock of materials, 

materials in process, and inventories; damages to lot improvements 

including cleanup; damages to roads, parking areas, and bridges. 

Physical losses are estimated for the following damage categories: 

residential structures, including lot improvements; residential 

contents; commercial, including structures, fixtures, and inventory; 

industrial, including structures, equipment, and inventory; public and 

semipublic, including structures and contents; roads and parking and 

other such facilities; and agricultural damages. 

9. Residential damages analyzed include those physical damages caused 

by flooding to residential structures and secondary adjoining buildings 

and grounds.  Costs of emergency measures taken pursuant to flooding are 
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also included. Residential contents, including household items and 

personal property, were divided into a separate category from 

residential structures for purposes of flood damage determination. 

10. Commercial damages were computed so as to include physical flood 

damages to land, buildings, equipment, supplies, merchandise, and other 

items used in the conduct of commerce, business, trade, services, or 

entertainment. Also included are costs of emergency actions. Due to 

the availability of alternative business establishments in surrounding 

areas, it is assumed that business losses accruing to establishments 

within the study areas could be compensated through transfer or 

postponement of sales. Business losses were, therefore, considered but 

not included. 

11. Industrial-utilities damages were analyzed so as to include losses 

and destruction to industrial and public utilities properties as a 

result of inundation. Facilities used in extracting, producing, 

manufacturing, and processing of commodities and heavy warehousing and 

those involved in distribution are generally classified as industrial. 

Flood damages to industry are substantially of the same type as those 

sustained by commercial establishments. Damages to public utilities 

include losses to all utilities such as railroads, electric and 

telephone plants, transmission lines, and facilities of like nature. 
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12. Public facilities damages include 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 inundation 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 probable 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 in 
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relative importance.  Depth of inundation 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 in 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 

relationships were derived from historic flood surveys and interviews 

with local officials. 

Table F-5 

DEPTH DAMAGE 

Depth of Flooding From Ground Floor in Feet 
:  -1.0 :  0.1  :  1.0  :  2.0  :  3.0 

Damage Category :              Percent Damages 

Clear Lake Rim Reach 

Residential structures 
Residential contents 
Mobile home structures 
Mobile home contents 
Commercial structures 
Commercial contents 
Piers 
Marina gas facility structures 
Marina gas facility contents 

0.0 12.0 28.0 39.0 45.0 
0.0 12.0 46.0 65.0 78.0 
0.0 15.0 66.0 89.0 92.0 
0.0 12.0 46.0 65.0 78.0 
0.0 12.0 28.0 39.0 45.0 
0.0 12.0 46.0 65.0 78.0 
0.0 2.0 16.0 25.0 52.0 
0.0 2.0 6.0 15.0 31.0 
0.0 2.0 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 leveling, 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 improvements 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 $14 per acre in this 

reach. 
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Table F-6 

AVERAGE CROP DAMAGES IN DOLLARS PER ACRE 

Clear Lake Rim 

Crop 50-Year 100-Year SPF 

Orchards 342 369 445 
Alfalfa 166 y 166 y 166 y 
Truck - - - 

Grain 69 69 69 
Rice - - - 
Native Pasture Neg. Neg. Neg. 
Pasture Ill 1/ in y Ill 1/ 

17Includes one-half of the cost for reestablishing stand. 

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 yields. 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 
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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. 

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. 
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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. 

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/ 
Residential contents If 
Mobile home structures 
Mobile home contents 
Commercial 
Public facilities 
Private piers 
Agriculture 
Emergency costs 

Total $8,108 

1/Excluding mobile homes. 

$2,633 $ 3,997 $ 5,929 $ 8,146 
1,399 2,175 3,265 4,555 

255 517 1,000 1,462 
126 262 539 883 

2,861 3,863 5,185 6,654 
185 246 424 708 
222 340 499 723 
398 563 743 921 
29 43 71 91 

$12,006   $17,655   $24,143 
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DAMAGE-FREQUENCY RELATIONSHIPS 

24. Damage-frequency relationships describe the probable frequency of 

occurrence of flood damages of varying magnitudes and are derived by 

combining the stage- or flow-damage and the stage- or flow-frequency 

relationships. 

25. Summarized in table F-8 are selected points from the above 

relationships under preproject conditions. In this table, columns a and 

b represent the stage frequency relationships, columns b and c represent 

the stage damage relationships, while columns a and c represent the 

damage-frequency relationships. 

Table F-8 

CLEAR LAKE RIM STAGE AND 
DAMAGE FREQUENCY RELATIONSHIPS 

PREPROJECT CONDITIONS 
1977 CONDITIONS AND PRICES 

Frequency as percent chance 
elevations and damages are Elevation at Probable damages 1/ 

equalled or exc eeded Rumsey 
(b) 

gage ($1,000) 
(a) (c) 

.1 13.90 feet 26,706 

.2 13.30 25,550 

.5 12.50 21,986 
1.0 11.85 17,655 
2.0 11.20 12,224 
4.0 10.55 8,339 
10.0 9.50 4,085 
18.0 8.60 1,817 
24.0 8.20 1,020 
43.0 7.56 0 

T7Damages computed assuming an average increase of 1 foot in lake 
elevation resulting from wave action. 
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For comparative purposes shown below are stage, damage, and frequency 

relationships for project conditions. 

CLEAR LAKE RIM STAGE AND 
DAMAGE FREQUENCY RELATIONSHIPS 

POSTPROJECT CONDITIONS 
1977 CONDITIONS AND PRICES 

Frequency as percent chance 
elevations and damages are 

equalled or exceeded  
(a) 

.1 

.2 

.8 
1.0 
1.6 
2.0 
3.0 
4.0 

10.0 
12.0 

\J    Damages computed assuming an average increase of 1 foot in lake 
elevation resulting from wave action. 

FLOOD INSURANCE 

26. The Flood Disaster Protection Act of 1973 (PL 93-234) required 

communities having flood prone areas to participate in the National 

Flood Insurance Program by 1 July 1975, or become ineligible for 

Federally related financing for projects that would be located in such 

areas. Participation in the flood insurance program requires local 

adoption and certification by the Flood Insurance Administration of land 

use regulations that would require, as a minimum,  that all new and 

Elevation at Probable damages 1/ 
Rumsey gage ($1,000) 

(b) (c) 

11.90 17,988 
11.25 12,642 
9.80 5,300 
9.55 4,288 
9.05 2,951 
8.80 2,321 
8.45 1,518 
8.25 1,120 
7.75 303 
7.56 0 
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replacement residential structures in the 100-year flood plain have 

their first floor elevated to at or above the 100-year flood elevation 

and all new or replacement nonresidential structures be flood proofed up 

to the level of the 100-year flood. In computing preproject damages, it 

was assumed that the first floor of all future development within the 

100-year flood plain would be elevated to the level of the 100-year 

flood in compliance with the Flood Disaster Protection Act. 

RESIDUAL DAMAGES SPF - EVENT 

27. Probable residual damages under SPF conditions with the project are 

presented in table F-9 along with probable preproject damages for 

comparative purposes. 

Table F-9 

CLEAR LAKE RIM STANDARD PROJECT FLOOD 
PREPROJECT AND RESIDUAL DAMAGES, EXISTING 

AND FUTURE CONDITIONS - 1977 PRICES 
(In Thousands) 

Residual Damages 
8,000 cfs Channel 

$10,557 
11,913 
12,454 
12,049 
11,653 
11,981 

2085 55,631 11,981 

Preproject 
Year Damages 

1977 $24,322 
1995 36,828 
2005 43,285 
2015 43,768 
2025 53,068 
2035 55,631 
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AVERAGE ANNUAL DAMAGES 

28. Average annual damages are the expected value of damages for a 

given economic condition and point in time. They are determined by 

weighting the estimated damages from varying degrees of flooding by 

their probability of occurrence and may be approximated by measuring the 

area under the damage-frequency curve using standard computerized 

integral procedures. Average annual flood damages computed for Clear 

Lake rim under existing conditions and 1977 prices are $1,338,900. 

PREPROJECT FLOOD DAMAGES 

29. Probable average annual damages without the proposed project were 

estimated for the present year, the base year, and annually throughout 

the study period and were based on the fact that all future development 

would be constructed with first floor above the 11.85-foot elevation, 

plus wind and wave effect. Average annual equivalent damages for the 

period 1985-2085 were estimated on the basis of a 6-5/8 percent interest 

rate, October 1977 prices, and standard discounting procedures. No 

growth was estimated in the flood plains after 2035. Also, the effects 

of the National Flood Insurance Program and affluence were evaluated in 

arriving at the flood damage determinations. Preproject damages are 

presented in table F-10. 
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30. Estimates of potential flood damages under existing and probable 

future conditions were made for each land use category for each reach. 

Estimated future damages were based on relationships developed from data 

presented in preceding paragraphs and expected changes in development 

projected for the flood plains. Growth of new units was determined from 

county plans, county population projections, and land availability 

within the flood plains. Existing units were theoretically replaced in 

the future based on an expected life period. Replacement ratios were 

based on data from the 1970 Census of Housing pertaining to the 

distribution of structures by year built. Replacement of those obsolete 

units was assumed to occur immediately. The changes in annual damages 

over time, as seen in table F-ll, are due to a number of offsetting 

factors. Increases result from greater numbers of new homes expected in 

the future and higher values of new and replacement units based on 1977 

prices and conditions. Decreases are a result of implementation of the 

Flood Disaster Protection Act of 1973. The mobile home damage category 

is a good example of the above factors. Increases occurred in the first 

decade due to projected new units. However, considering a short 

replacement cycle of 15 years, all mobile homes in the flood plain by 

the study year would be phased out and replaced by 1995. Since 

replacement units would be flood proofed, damages would be reduced 

considerably. Increases due to new units would continue to occur in the 

future, but the effect would be minor, since all new units would be 

above the 100-year flood plain. 
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RESIDUAL DAMAGES 

31. The trends occurring with the average  annual damages under 

preproject conditions would also occur under project conditions, since 

residual damages are the average annual primary damages remaining under 

the "with project" condition. 
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FLOOD DAMAGE REDUCTION BENEFITS 

32. Inundation reduction benefits for the selected plan were estimated 

by evaluating damages with and without the proposed project. Primary 

tangible flood damage reduction benefits for the plans are the 

difference between the equivalent average annual flood losses without 

the project and the residual average annual losses with the project. 

Economic criteria and projections used in arriving at the benefit 

estimates encompass recent evaluation guidelines including 

ER 1105-2-351, the Flood Disaster Protection Act of 1973, and the Water 

Resources Development Act of 1974. Inundation reduction benefits 

attributable to the selected plan are summarized in table F-12. 

METHODOLOGY FOR COMPUTING FLOOD DAMAGE REDUCTION BENEFITS 

33. The following is a brief description of the procedures followed in 

the computation of flood damages and benefits around Clear Lake. Since 

flooding on the rim is principally due to runoff from high-intensity 

storms, the area was analyzed as one reach, using one preproject 

stage-frequency curve. The stage-frequency relationships used in this 

analysis are presented in plate E-10. Once obtained, flood plains were 

developed for various flood frequencies. A lake stage was then 

calculated for each event and an inventory was made of all improvements 

located within the specified flood plain. Types of damage categories 

are described in paragraphs 8 through 14.  A depth-damage relationship 
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was defined either as a percentage of the total value of damageable 

property or as a probable loss expected (see paragraphs 15 through 20). 

A stage-damage relationship was then derived, defining damages for 

various flood levels (see paragraph 21). Combining the stage-damage 

curve with the stage-frequency curve produced the damage-frequency 

curve. Plate F-2 shows a schematic representation of these 

relationships under existing conditions. The curves may not exactly 

compare with the values listed in the report, since this is merely an 

illustration, while the actual values are calculated via computer 

program. Average annual residual damages were then estimated following 

the same procedures used in the calculation of average annual preproject 

damages. As noted in paragraph 32, average annual flood damage 

reduction benefits are the difference between average annual preproject 

and average annual project damages. 

FLOOD PROOFING ANALYSIS 

34. As a preproject condition, all new and replacement structures would 

be constructed with their first floor above the 11.85-foot elevation 

(Rumsey gage), plus wind and wave effect, in compliance with the current 

Lake County zoning ordinances. The estimate of average annual 

equivalent residual damages previously presented ($179,500) was based on 

the continuation of this ordinance for the following economic reason. 

If the ordinance was discontinued, with project construction new 

development would be allowed to build at the new 100-year level (9.55 
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feet). Average annual equivalent residual damages assuming new and 

replacement development to the postproject 100-year level are estimated 

to be $309,100, an increase of $12.9,600. The average annual equivalent 

cost associated with providing the flood proofing is estimated to be 

$65,300. Thus, the incremental benefit-cost ratio of requiring future 

development to continue to build at or above the elevation of the 

preproject 100-year flood plane elevation of 11.35 feet is 2.0 to 1. 

Table F-13 lists the number of future units bv decade, the depth of 

flood proofing needed, and the cost for such a requirement. The unit 

costs are based on square footage estimates from the regional area. 

Average annual and average annual equivalent costs of flood proofing are 

summarized in table F-14. 

35. Since flood proofing will be required to continue to its present 

level (11."5 feet) with the project, savings in flood proofing costs 

cannot be taken as a project benefit. However, benefits are accrued as 

a result in the reduction of residual damages. 

36. A summary of average annual flood damage reduction benefits on 

Clear bake rim for existing and future inundations is shown in the 

following tabulation. Amounts shown do not include NED employment 

benefits. 

Existing (1977) Conditions $1,147,000 
Base Year (1985) Conditions 1,203,600 
Average Annual Equivalent (1985-2035) 1,170,200 
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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 1-foot average wave runup and wind setup. As 

discussed in Section C, a sensitivity analysis was made for various 

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. 

NATIONAL ECONOMIC DEVELOPMENT - EMPLOYMENT BENEFITS 

38. The Area Redevelopment Act, Public Law 87-27, 87th Congress, 1st 

Session, and its successor, 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 in 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 likely 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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41. Based on Federal construction costs of $3,740,000 for the project 

and the above assumptions, the total labor costs would be about 

$1,196,800 and local labor costs about $538,600. 

42. Assuming an average salary of $26,000, the project would provide 

employment for about 21 local workers, who could be readily provided by 

the local unemployed labor force. Based on a 6-5/8 percent interest 

rate and a 100-year discounting period, the average annual equivalent 

value of the NED employment benefit would be $35,700 for this 

alternative. The costs for operation, maintenance, and replacement 

were not included in the computation of employment benefits. 

Lower Basin (Cache Creek) 

43. Benefits to the selected plan of improvement in lower Cache Creek 

Basin are realized through control of sediment and associated flooding, 

wildlife enhancement, and NED employment. These areas of benefit are 

described in detail in the following paragraphs. 

SEDIMENT CONTROL 

44. A failure to control Cache Creek sediment will endanger the 

integrity of the Sacramento River Flood Control Project. A 

determination of economic benefits associated with sediment control is 

explained in following paragraphs of this section. However, it should 

be pointed out that in a previous project specifically authorized and 
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constructed to protect the Sacramento River Flood Control Project, the 

Board of Engineers for Rivers and Harbors in its report to the Chief of 

Engineers dated 18 February 1960, subject: Sacramento River, 

California, Bank Protection, stated the following: 

"The Board considers that the remedial work is clearly justified to 

preserve the integrity of the existing levee system, the failure of any 

part of which would endanger lives and cause extensive property damage. 

The improvements would also reduce the need for emergency expenditures 

and the costs of maintenance dredging for navigation and flood-control 

channels. The Board considers it impracticable to assign a monetary 

value to the benefits which would result from the removal of threats of 

eventual levee breaks when there are hundreds of vulnerable locations in 

various states of deterioration." 

The Board's report can be found on pages 3 thru 8 of Senate Document No. 

103, 86th Congress, 2d Session. 

45. It is reasonable to assume that a similar approach can be used in 

justifying sediment control improvements in lower Cache Creek Basin. 

However, as previously mentioned, the following paragraphs describe in 

detail the traditional approach to economic justification of the 

proposed works. 
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ANALYSIS 

46. Benefits attributed to sediment control can be separated into two 

main categories. First, by controlled deposition of sediment in the 

Cache Creek Settling Basin, damages that may have occurred due to 

deposition in 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 upstream 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 in 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 Weir, at a first cost of $2,894,000 and an average annual cost 

of $210,800. The Knights 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. 

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 levees previously described. If these 

average annual flood damages incurred were less than $1,114,300, this 

new figure should be used as a basis for benefits in keeping with the 

theory of "least costly alternative" analysis.  Derivation of this 

Appendix 1 
F-38 



figure is 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. Excavation over such a vast land area would not be practical and 

thus was not studied in detail. 

50. Failure of the Sacramento River Flood Control Project could 

conceivably occur at any of an infinite number of locations in the 

project area. The following six areas were selected as being 

representative. 

Location of Failure 

1. Yolo Bypass:  Right Bank 
2. Yolo Bypass:  Left Bank 

Sacramento River:  Right Bank 
3. Settling Basin:  Right Bank 
4. Knights Landing:  Right Bank 
5. Knights Landing:  Left Bank 
6. Sacramento River:  Left Bank 

Acres Inundated 

12,340 

12,300 
440 

7,780 
3,490 
53,330 

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 left bank of the 

Sacramento River 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 is 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 x^ater 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 left bank of the 

Sacramento River are extremely high due to the high level of urban 

development in 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 

53, 

536 

,330 

- 

Total $530,000,000 
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55. Over 95 percent of the area is agriculture, yet the majority of 

damages are from urban losses. High concentrations of damages occurred 

since most improvements were considered a total loss due to the high 

level of flooding and duration. Average annual equivalent damages under 

preproject conditions are $5,621,000, while damages under project 

conditions are $2,650,000. This is based on a linear increase of 1 foot 

in water surface elevation in the Sacramento River over 50 years and 

results in an increase in damages over time. The difference, or benefit 

to the project, is $2,971,000 annually. Furthermore, benefits are 

conservative since future growth was not considered, nor were losses to 

air and road travel delays accounted for. 

56. Analysis showed that the probability of failure at any of these six 

locations was about the same. Since average annual flood damages from 

failure could be as high as $2,650,000, and it would require an average 

annual cost of only $1,114,300 to maintain freeboard requirements and 

thus prevent this damage, the latter figure was used as a basis for 

flood prevention benefits associated with sediment control upstream of 

the Yolo Bypass. 

REDUCED DOWNSTREAM DREDGING REQUIREMENTS 

57. Extensive analysis by the State of California Department of Water 

Resources has determined that, without upstream control, 100 acre-feet 

of sediment will annually deposit adjacent to the Cobble Weir in the 
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Yolo Bypass. These studies are discussed in the Department's October 

1972 Memorandum Report entitled "Cache Creek Settling Basin Interim 

Plan" and the December 1968 Memorandum Report entitled "Investigation 

of Alternative Plans for Control of Sediment from Cache Creek." That 

portion of Cache Creek's sediment load which would not deposit in the 

Yolo Bypass in the immediate vicinity of the Cobble Weir, 85 percent of 

the total, or about 575 acre-feet per year, would continue downstream 

to its eventual destination. Sieve analysis from Suisun Bay indicates 

that nearly all of the material entering the San Francisco Bay system 

is smaller than about 0.5 mm in size. It was, therefore, assumed that 

all of the 575 acre-feet of material described above composed of the 

larger sand materials would deposit in the Sacramento River system 

above the Suisun Bay, a quantity amounting to about 88 acre-feet 

annually. The remaining amount of about 487 acre-feet, composed of 

silts and clays, annually would enter the San Francisco Bay system. 

Independent studies by the Corps of Engineers in 1965 and the 

University of California at Davis in 1966 indicate that about 40 

percent of the material entering the Bay system would deposit therein, 

with the remaining 60 percent exiting the Bay system into the Pacific 

Ocean. From this, 40 percent of 487 acre-feet (or about 195 acre-feet) 

of sediment from Cache Creek would annually deposit in the Bay system. 

Based on consultant studies by Dr. Vito Vanoni in 1977 on the 

Sacramento River, Chico Landing to Red Bluff, California, project, only 

12 percent of the 195 acre-feet depositing in the bay system would 

require dredging.  The 12 percent figure is based upon the ratio of the 
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area of the navigation channel to the total tidal channel. This 

analysis is conservative since it essentially ignores resuspension. 

Following is a discussion of this issue which concludes that if 

resuspension were considered, sediment control benefits would be 

greater. It is first necessary to explain the seasonal movement of 

material that may have initially deposited in some of the shallower 

areas of the Bay where no dredging is required. This rationale was 

earlier presented in the December 1975 final environmental statement by 

the San Francisco District of the Army Corps of Engineers, entitled 

"Maintenance Dredging - Existing Navigation Projects, San Francisco Bay 

Region, California." During the winter months wave suspension of 

sediment is at a minimum, allowing the sediment to accumulate in these 

shallow areas. In the spring and summer months, daily on-shore breezes 

generate waves over the shallow areas, resuspending recently deposited 

sediments and maintaining them in suspension, while tidal and 

wild-generated currents circulate them throughout the Bay. The 

suspended sediment is repeatedly deposited and resuspended in the 

shallow areas until it is finally deposited in deeper water below the 

effective depth of wave influence. In spring and summer there is a net 

movement of sediment from the shallow repository areas, bringing the 

shallows back to a profile of equilibrium where wave action is no 

longer influential in resuspending the sediment. Once the sediment 

reaches deeper water, usually in natural channels or along the margin 

of these channels, tidal currents become the primary transporting 

mechanisms. Like the shallow areas (the depths of which are in 

equilibrium with the depth of effective wave action), the depth of the 
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natural channels is in equilibrium with the flow volume and velocity in the 

channel. It is from these deeper channels that the sediment is eventually 

dredged. Table F-15 summarizes the location and amounts of deposition of 

Cache Creek sediments if no measures are taken to prevent its discharge into 

the Yolo Bypass. 

Table F-15 

CACHE CREEK SEDIMENT DEPOSITION (ANNUAL) 
WITHOUT UPSTREAM CONTROL 

Location of Deposition   ; Amount of Deposition (Acre-ft)  :  % of Total 

Cache Creek Settling Basin 0 0 

Yolo Bypass Adjacent to 
Cobble Weir 100 15 

Sacramento River System 
(Yolo Bypass, Sacramento 
River, and Ship Channels) 88 13 

San Francisco Bay System 
(outside navigation channel) 172 25 

San Francisco Bay System 
(within navigation channel) 23 4 

Pacific Ocean 292 43 

Total 675 100 

58. The proposed project would establish a 50 percent sediment trap 

efficiency behind the Cobble Weir, thus allowing 50 percent of Cache Creek's 

sediment load, or about 335 acre-feet annually, to be carried into the Yolo 

Bypass and downstream. Utilizing the same analysis described in the 

previous paragraph, table F-16 indicates the location and amounts of 

deposition of this 335 acre-foot quantity. 
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Table F-16 

CACHE CREEK SEDIMENT DEPOSITION (ANNUAL) 
WITH UPSTREAM CONTROL 

Location of Deposition : Amount of Deposition (Acre-ft)  :  % of Total 

Cache Creek Settling Basin 340 50 

Yolo Bypass Adjacent to 
Cobble Weir 0 0 

Sacramento River System 
(Yolo Bypass, Sacramento 
River, and Ship Channels) 0 0 

San Francisco Bay System 
(outside navigation channel) 118 17 

San Francisco Bay System 
(within navigation channel) 16 3 

Pacific Ocean 201 30 

Total 675 100 

59. Reduced sediment dredging requirements that can be attributed to the 

proposed plan are shown in table F-17 and are equal to the difference 

between those quantities shown in tables F-15 and F-16, less those 

quantities deposited in the Yolo Bypass adjacent to the Cobble Weir and in 

the Pacific Ocean where no dredging occurs. The mass distribution of 

sediment with and without the project is illustrated on plate F-3. 

Table F-17 

REDUCED DREDGING REQUIREMENTS (ANNUAL) 
WITH PLAN OF IMPROVEMENT 

 Location of Reduced Dredging   ; Amount of Reduced Dredging (Acre-ft) 

Sacramento River System (Yolo Bypass, 
Sacramento River, and Ship Channels) 88 

San Francisco Bay System (within 
navigation channel) 7 

Total 9T 
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60. The following estimates, based upon costs for current dredging 

activities in the subject areas, were made for the cost per cubic yard 

of dredged sediment. 

Sacramento River System  $1.80 

San Francisco Bay System $1.20 

Based upon the amount of reduced sediment deposition in these two 

areas, a weighted average cost of $1.75 per cubic yard was used for 

dredging reduction requirements associated with the proposed plan. 

Applying this average cost to the quantities shown in table F-17, an 

average annual savings of $268,000 would be realized with this plan. 

NATIONAL ECONOMIC DEVELOPMENT EMPLOYMENT BENEFITS 

61. Sacramento County has been officially designated as a Title IV 

redevelopment area as of 23 April 1976. As an area of substantial 

unemployment, it qualifies for Federal assistance under Public Law 

89-136. 

62. The city of Sacramento and nearby communities form a large 

metropolitan area and as such maintain a high level of unemployed. The 

Cache Creek Settling Basin is within reasonable commute distance to 

this urban area; and as a result, NED employment benefits have been 

included for the project. 
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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 not 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." 

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. In terms 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. 
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69. Additional benefits to he gained as a result of development of the 

refuge include reduction in crop depredation losses and increased 

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. 

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 

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 benefit-cost 

ratio of the wildlife refuge is 2.3 to 1. 

Appendix 1 
F-49 



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 is assumed that any 

benefit would be offset by costs of removal. 
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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 



Justification 

72. Comparison of the average annual benefits with the average annual 

costs is tabulated below. Although intangible benefits and tangible 

secondary benefits may accrue to the national economy, only tangible 

primary benefits are included in the tabulation. 

AVERAGE ANNUAL COSTS AND BENEFITS 

Upper Basin (Clear Lake) 

Annual Costs $  413,000 
Annual Benefits 1,205,900 
Benefit-Cost Ratio 2.9 to 1 

Lower Basin (Cache Creek) 

Annual Costs $966,000 
Annual Benefits 1,966,000 
Benefit-Cost Ratio 2.0 to 1 

Maximization 

73. Maximizing net tangible benefits is an economic concept used in 

sizing facilities to produce the greatest excess of benefits over 

costs.  Under this concept, the last increment in the project size 
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produces an incremental benefit-cost ratio equal to 1.0 to 1, and 

further increases in size would be uneconomical. Plate F-l shows that 

enlargement of the Clear Lake Outlet Channel optimizes at 8,000 cubic 

feet per second; i.e., the greatest excess of benefits over costs is 

found at that size enlargement. 

74. A 50-year project life is considered reasonable and was selected 

for the Cache Creek Settling Basin since storage of sediment in excess 

of that which would accumulate in 50 years would create the following 

additional problems: 

• The County Road 102 highway structure would have to be replaced 

since backwater effects caused by accumulated sediment would eliminate 

the necessary freeboard under the existing structure. 

• Backwater effects would be felt in other areas further upstream, 

requiring extension of existing project levees upstream. 

• With a 50-year project life, the perimeter levees of the 

settling basin would average 20 feet in height. A longer project life 

would necessitate these levees being raised even higher which is not 

desirable in light of the proximity to the settling basin of the city 

of Woodland, interstate highway and railroad facilities, and highly 

developed agricultural land. 
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The State of California, as part of its local assurance 

responsibilities, will be encouraged to arrange for disposal of 

quantities of sediment in excess of the 50,000 cubic yards to be removed 

annually for use as topsoil. Studies previously discussed have shown a 

potential for use of additional sediment over the 50-year project life. 

This practice of removing greater than 50,000 cubic yards annually would 

significantly prolong the life of the settling basin. 
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FREQUENCY OF ANNUAL 
OCCURRENCE  IN PERCENT 

PREPROJECT   -  AVERAGE   ANNUAL 
DAMAGES =  $1,300,000 
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SECTION G 

DIVISION OF PLAN RESPONSIBILITIES 

1. Apportionment of costs between Federal and non-Federal interests 

in this section is based on traditional policies. The basis for 

apportioning costs for the project purposes is described in the 

paragraphs below. 

Cost Apportionment 

Upper Basin (Clear Lake) 
2. Table G-l shows the apportionment of the first and annual costs 

between Federal and non-Federal interests. Responsibilities of 

Federal and non-Federal interests are described in the following two 

paragraphs: 
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FEDERAL RESPONSIBILITIES 

3. Sharing of costs between Federal and non-Federal interests for the 

flood control project is based upon the standard requirements 

established as Federal policy for "local protection" works. Under this 

policy, the Federal Government would be responsible for all construction 

costs. In addition, the Federal Government would design and prepare 

detailed plans and construct the project. 

NON-FEDERAL RESPONSIBILITIES 

4. Under the Federal policy requirements for "local protection" works, 
# 

non-Federal interests would be required to furnish the following: 

• Provide all lands, easements, and rights-of-way for 

construction and maintenance of the project, including all relocations 

and alterations of buildings, roads, highways and highway bridges, 

sewers, and utilities. 

• Maintain and operate project facilities after completion of 

the project in accordance with regulations prescribed by the Secretary 

of the Army and perform anticipated replacements. 
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• 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. 

• Adjust all claims regarding water rights that might he 

affected by the flood control improvements. 

• 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. 

Lower Basin (Cache Creek) 

5. Table G-2 shows the apportionment of the first and annual costs 

between Federal and non-Federal interests. Responsibilities of Federal 

and non-Federal interests are described in the following two paragraphs: 

FEDERAL RESPONSIBILITIES 

6. Sharing of costs between Federal and non-Federal interests for the 

sediment control project is based on the requirements established as 

Federal policy for "local protection" works. Under this policy, the 

Federal Government would purchase in fee the entire 3,600-acre settling 

basin and would be reimbursed by local interests for those lands 

attributed to sediment control.  Page E-22  of Appendix 1  contains a 
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discussion of this procedure. The Federal Government would also be 

responsible for all sediment control construction costs, design, 

preparation of detailed plans, and construction of the project. 

7. Responsibility for construction, operation, and maintenance 

associated with the wildlife refuge would be similar to the requirements 

of Public Law 89-72, as amended. One hundred percent of the costs for 

lands, facilities, and construction, as well as all refuge operation and 

maintenance costs, will be a responsibility of the U.S. Fish and 

Wildlife Service. 

NON-FEDERAL RESPONSIBILITIES 

8. Under the Federal policy requirements for "local protection" works, 

non-Federal interests would be required to furnish the following: 

• Provide all easements and rights-of-way for construction and 

maintenance of the sediment control project, including all relocations 

and alterations of buildings, roads, highways, sewers, and utilities, 

and reimburse the Federal Government for those lands attributed to 

sediment control. 

• Maintain and operate sediment control facilities after 

completion of the project in accordance with requirements of the 

Secretary of the Army in a manner compatible with wildlife enhancement. 
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• Hold and save the United States free from damages due to the 

construction and operation of the sediment control project, except for 

damages 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 sediment control improvements. 

• 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. 
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TABLE G-l 

COST APPORTIONMENT - UPPER BASIN 

FEDERAL 
Flood Control 

($) 

NON-FEDERAL 
Flood Control 

($) 

FIRST COSTS 3,740,000 2,310,000 

ANNUAL COSTS 
Interest & Amortization 
OM&R 

248,300 
0 

153,300 
11,400 

TOTAL 248,300 164,700 

TABLE G-2 

COST APPORTIONMENT - LOWER BASIN 

FEDERAL 

FIRST COSTS 
Adjustment for 
excess Federal 
flood control 
costs 
(See *, p. F-5) 

Adjusted Subtotals 

Adjusted Totals 

ANNUAL COSTS 
Interest and 
Amortization 
OM&R 

TOTAL (Combined) 

NON-FEDERAL 
Flood 
Control 

10,020,000 

Wildlife 
Enhancement 

1,410,000 

Flood 
Control 

480,000 

Wildlife 
Enhancement 

0 

-1,800,000 

8,220,000 1,410,000 

9,630,000 

665,000 
125,000 

790,000 

+1,800,000 

2,280,000 

2,280,000 

157,400 
19,100 

176,500 
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SECTION H 

PROPOSED REVISED 
COST-SHARING RESPONSIBILITIES 

1. In his Environmental Message of 23 May 1977, the President 

directed the Office of Management and Budget, the Council on 

Environmental Quality, and the Water Resources Council". . . to 

conduct in consultation with the Congress and the public, a review of 

the present Federal water policy." In response to that directive, a 

policy review was undertaken, policy option papers were published in 

the Federal Register for public comment, and public hearings were held 

in nine cities throughout the Nation. During the policy review, one 

of the issues identified was inequitable sharing of costs of water 

resource projects. Subsequent to the policy review, the President 

made a decision regarding sharing of costs of Federal water projects 

to accomplish two important goals: 

a.  to involve States more heavily in water project decisions, and 
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b. to eliminate many of the conflicting rules governing 

cost-sharing for flood control projects - especially with regard to 

structural and nonstructural flood damage reduction measures. 

This  section  presents  revised  cost-sharing  responsibilities  which 

reflect the President's recent decision. 

The President's Proposed Policy 

2.  As  applied  to  the  Cache  Creek  project,  the  President's  new 

cost-sharing policy requires the following: 

- States will provide a legally binding commitment to contribute a 

5 percent cash share of the total first cost of the project. The 

State's cash contribution is to be paid concurrently and 

proportionately with the Federal contractual obligation for project 

construction. 

- Existing cost-sharing rules will be modified to require, in 

addition to the cost-sharing requirement discussed above, a 20 percent 

State  contribution  for  flood  damage  reduction  measures.   This 
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contribution  would  include  any  combination  of  cash  and  in-kind 

contribution (land, easements, rights-of-way, etc.). 

Cost Apportionment 

3. Tables H-l and H-2 show the apportionment of costs between Federal 

and non-Federal interests for the upper and lower Cache Creek Basin, 

respectively. Responsibilities of Federal and non-Federal interests 

are described in the paragraphs below. The California Reclamation 

Board furnished its intent to provide or cause others to provide the 

listed assurances by letter shown on page II-9. 

FEDERAL RESPONSIBILITIES 

4. Under the President's recent policy, sharing of costs between 

Federal and non-Federal interests is based upon standard requirements 

established as Federal policy for "local protection" works, except as 

noted under "Non-Federal Responsibilities" in paragraph 6. Should the 

cost of lands, easements, rights-of-way, and relocations exceed 20 

percent of the cost of flood damage reduction measures, the Federal 
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Government shall reimburse local interests for all costs in excess of 

20 percent. The Federal Government would also design, prepare 

detailed plans for, and construct the project. 

5. Responsibility for construction, operation, and maintenance 

associated with the wildlife refuge would be similar to the 

requirements of Public Law 89-72, as amended. All of the costs for 

lands, facilities, and construction, as well as all refuge operation 

and maintenance costs, will be a responsibility of the Federal 

Government. 

NON-FEDERAL RESPONSIBILITIES 

6. Under the President's revised cost-sharing policy, non-Federal 

interests would be required to: 

• 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-way necessary for 

construction and maintenance of the project, including all relocations 

and alterations of buildings, roads, highways, bridges, sewers, and 

utilities. 
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• 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 relocations, would amount to 20 percent 

of the cost of flood damage reduction measures. Should the cost of 

lands, easements, rights-of-way, and relocations exceed 20 percent of 

the cost of flood damage reduction measures, the Federal Government 

shall reimburse local interests for all costs in excess of 20 percent. 

• 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. 

• Adjust all claims regarding water rights that might be affected 

by the project. 

• 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. 
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• 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. 

Appendix 1 
H-6 



TABLE H-l 

COST APPORTIONMENT - UPPER BASIN 

FEDERAL 
Flood Control 

($) 

FIRST COSTS 
(Traditional Cost-sharing) 3,740,000 

Adjustment for Federal 
reimbursement for costs 
in excess of 20 percent 
of flood damage reduction 
measures +1,100,000 

Adjusted subtotals 4,840,000 

Adjustment for 5 percent 
non-Federal share of 
total first cost -302,000 

Adjusted totals 4,538,000 

ANNUAL COSTS 
Interest and Amortization 
OM&R 

301,300 
0 

NON-FEDERAL 
Flood Control 

($) 

2,310,000 

-1,100,000 

1,210,000 

+302,000 

1,512,000 

100,300 
11,400 

TOTAL 301,300 111,700 
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TABLE H-2 

COST APPORTIONMENT - LOWER BASIN 

FIRST COSTS 
(Traditional Cost-sharing) 

Adjustment   for excess 
Federal flood control costs 

Adjusted subtotals 

Adjustment for Federal 
reimbursement for costs 
in excess of 20 percent 
of flood damage reduction 
measures 

Adjusted subtotals 

Adjustment for 5 percent 
non-Federal share of 
total first cost 

Adjusted totals 

Adjusted totals 

ANNUAL COSTS 
Interest and Amortization 
OM&R 

TOTAL 

FEDERAL 
Flood Wildlife 

Control Enhancement 

10,020.000 

-1,800.000 

8,220,000 

+180,000 

8,400,000 

1,410,000 

1,410,000 

1,410.000 

-525,000 -70,000 

7,875,000 1.340,000 

9,215,000 

636,300 
125,000 

NON-FEDERAL 
Flood Wildlife 

Control Enhancement 

480.000 0 

+1.800.000 

2,280.000 0 

761,300 

-180,000 

2,100,000 0 

+525,000 +70.000 

2,625,000 70,000 

2.695.000 

186.100 
19.100 

205.200 
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STATE OF CAUFORNIA—RESOURCES AGENCY EDMUND  G    BROWN  JR.  Go.inoi 

DEPARTMENT OF WATER  RESOURCES 
THE RECLAMATION  BOARD 
1416 -9th Street. Room 335 18 

Socromento. CA 93814 

(916)  443-9454 

JAM 2 - 1979 

Colonel Donald M. O'Shei 
District Engineer 
Sacramento District 
U. S. Army Corps of Engineers 
650 Capitol Mall 
Sacramento, CA 958l4 

Dear Colonel O'Shei: 

This letter is in response to a Corps request that the Reclamation 
Board provide assurances of local cooperation for the entire Cache 
Creek Project rather than just the Cache Creek Settling Basin por- 
tion.  This request was prompted by the President's recent water 
policy message concerning proposed cost-sharing requirements. 

We have reviewed both the upper portion of the project (Clear Lake 
Channel Enlargement and Bypass) and the lower portion of the proj- 
ect (Cache Creek Settling Basin Levees with Wildlife Refuge) and 
hereby express our support for the entire project.  If the Presi- 
dent's proposed cost-sharing criteria are implemented the 
Reclamation Board intends to provide or cause others to provide 
the necessary nonfederal requirements. 

We point out that the Clear Lake Channel Enlargement and Bypass 
has never been authorized by the State Legislature.  This authori- 
zation would need to be accomplished before formal State assurances 
could be given.  The Board is prepared to support State authoriza- 
tion after federal authorization is attained.  It should also be 
understood that in the case of both portions oT  the project, the 
State's share of funding must be provided by the Legislature.  The 
Board is prepared to recommend budget requests for needed State ' 
funding at an appropriate future date. 

Enclosed herewith is a certified copy of the Board's action 
authorizing me to furnish you this letter expressing the Board's 
intention to provide needed assurances on  this project. 

Sincerely, 

sfavu /•fyiJjS'J 
ELDON E. RINEHART 
General Manager 

^Enclosure 
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EXTRACT FROM MINUTES OF MEETING OF 
THE RECLAMATION BOARD 
December 14. 1978 

ITEM NO. 6 - 

CACHE CREEK BASIN REPORT - 

Discussion of the Cache Creek Basin Report and request 
authority for General Manager to send letter to Corps 
supporting the project. 

Mr. George Spencer presented this matter to the Board 

and briefed the members on the Corps' Cache Creek Basin In- 

vestigation which was released in February, 1978.  He said 

the Corps has looked at a number of alternatives and selected 

a plan for the Upper Basin and one for the Lower Basin. 

• •  • 

A motion was made by Mrs. Magneson and seconded by 

Mr. DeWit to approve authorization to the General Manager to 

provide a letter to the Corps of Engineers expressing the 

Board's intention to provide or cause others to provide the 

necessary nonfederal requirements for the Corps' Cache Creek 

Basin Project.  The upper project includes the modification 

of the Clear Lake Outlet and the lower project includes the 

modification of the Cache Creek Settling Basin. 

• •  • 
The question was called for and unanimously carried. 

STATE OF CALIFORNIA ) 
COUNTY OF SACRAMENTO ) ss. 
Office of The Reclamation Board ) 

I, TEDDY ALLEN, Assistant Secretary of The Reclamation 
Board, do hereby certify that the above is a true and correct 
extract from the Minutes of the meeting of said Board held on 
December 14, 1978. 

IN WITNESS WHEREOF, I have hereunto set my hand and 
affixed the official seal of The Reclamation Board this 27th day 
of December, 1978. 

^> 
TKDUY- ALLEN, Assistant Secretary 
The Reclamation Board 
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STATE Of CALIFORNIA—RESOURCES AGENCY EDMUND   G    (SOWN   JR,   Gonrnor 

DEPARTMENT OF WATER  RESOURCES 
THE RECLAMATION BOARD 
1414-Wi SMMt, Room 335 18 

3ocront«»to. CA 95814 

(fit)   44J94J4 

JUN 2 51979. 

Colonel Donald M. O'Shei 
District Engineer 
Sacramento District 
U. S. Army Corps of Engineers 
650 Capitol Mall 
Sacramento, CA  95814 

Dear Colonel O'Shei: 

Reference is made to your letter of 7 May 1979 requesting a 
restatement of assurance for the proposed Cache Creek Basin 
Investigation because of an increase in the estimated non- 
federal costs due to a revised interpretation of the President's 
new water policy.  You also requested that The Reclamation Board 
reaffirm its authority to speak for the State. 

At its regular meeting on June 8, 1979, The Reclamation Board 
authorized me to send this letter affirming the Board's con- 
tinued support for the Cache Creek Basin Investigaticn.  The 
estimated $230,000 increase in nontederal costs due to a re- 
interpretation of President Carter's water policy does not 
change the Board's basic position in support of this project. 
The other statements in my letter of January 2, 1979 are a part 
of this reaffirmation of support. 

We agree with your interpretation of the State Water Code and 
your conclusion that The Reclamation Board legally may speak for 
the State on this issue. 

Sincerely, 

ELDON E. RINEHART 
General Manager 
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CACHE CREEK BASIN, CALIFORNIA 

FEASIBILITY REPORT AND ENVIRONMENTAL STATEMENT 

FOR WATER RESOURCES DEVELOPMENT 

LAKE AND YOLO COUNTIES, CALIFORNIA 

Comments and Responses 

PREPARED BY THE 

SACRAMENTO DISTRICT, CORPS OF ENGINEERS 

DEPARTMENT OF THE ARMY 

N 

D 

I 



This appendix contains all comments which were received 

specifically as a result of coordination of the draft 

feasibility report and environmental statement. Responses to 

comments received on the draft environmental statement are 

also included in this appendix. Responses to comments 

received on the draft feasibility report are included in that 

document. 



COMMENTS AND RESPONSES 

1„ Many of the letters included in this appendix suggest revision or 

clarification of the draft environmental statement which accompanied 

and was bound with the draft feasibility report as Appendix 4. All 

comments received were reviewed and are generally of three types: (1) 

confusion because of adoption of a new report format, (2) lack of 

understanding about some project features, and (3) specific 

suggestions which were used to improve the draft environmental 

statement. 

2. We have attempted to eliminate redundancy in the environmental 

statement, and this approach appears to have confused certain 

reviewers. In the past, when feasibility reports and environmental 

statements were bound and coordinated separately, considerable 

repetition occurred in the two documents, particularly in the 

descriptions of the present environment, project plan, and 

alternatives. In the new format used for the environmental statement, 

items discussed in detail in the feasibility report are briefly 

summarized in the environmental statement with the sections and pages 

of the feasibility report containing the detailed data parenthetically 

identified. This considerably reduced the volume of the impact 

statement and resulted in a concise analysis and evaluation of the 

significant impacts of the proposed plan and of the alternatives to 

the proposed plan. 

3. In light of comments received, certain aspects of the proposed 

project deserve some reiteration or some amplification. 
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a. The project would not be growth inducing in the Clear Lake 

area because, as a local cooperation requirement, Lake County would be 

required to continue its current zoning restrictions on building 

nonfloodproofed structures below the present preproject 100-year flood 

plain elevation. 

b. The project would not increase recreation use with 

accompanying adverse impact associated with algal bloom; the project 

provides for increased floodflow from Clear Lake and would reduce the 

level of flood stages (2.25 feet reduction for 100-year flood) and 

would not detrimentally affect nonflood period lake levels or 

accompanying recreation uses and algal bloom conditions. 

c. Construction of the bypass channel would not split the outflow 

between the outlet channel and the bypass channel during low lake 

stages since there are no releases through Clear Lake Dam and thus 

there is no flow during those conditions. A backwater exists between 

Clear Lake and Clear Lake Dam at low lake stages, so the water 

elevation in the channels would be identical to the elevation of the 

lake. 

d. Extensive analysis has shown that modified flows under project 

conditions would have an insignificant effect on existing erosion 

problems in and adjacent to Cache Creek downstream of Clear Lake Dam. 
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e. Other than those parties involved in the Gopcevic and Bemmerly 

Decrees, there are no known water diverters affected by the 

construction of the project; however, should any be affected, the 

local sponsor, rather than the United States, would be required to 

adjudicate all claims. 

f. In the event that agreement on modification of the Gopcevic 

and Bemmerly Decrees cannot be reached, it would not be possible to 

enlarge the Clear Lake Outlet Channel. 

g. Anderson Marsh was examined by a multi-agency State-Federal 

team utilizing the Fish and Wildlife Service's Habitat Evaluation 

Procedures, and that team determined that the proposed project would 

have no effect on the marsh. 

h. The possibility was examined of controlling the source of 

sediment through modification of large land areas in the Capay Hills 

by means of planting, irrigation, and slope stabilization, but this 

method was determined to be economically infeasible and impractical 

because of the vast area requiring modification. 

4. Those suggestions in the following table have been incorporated 

into the Feasibility Report or the revised draft environmental 

statement.   In  addition,  if  the  project  is  authorized,  all 
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environmental matters will be reexamined in greater detail in the 

advanced engineering and design studies which precede project 

construction. 

5.  A listing  of letters received  and copies of the letters may  be 

found beginning on page 7. 
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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 RDEIS 
page 13 

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

Appendix 1, page 
B-12 

Appendix 1, page 
B-18 

Appendix 1, page 
C-54 

Appendix 1, page 
E-21, RDEIS page 2 

Appendix 1, page 
E-ll, RDEIS page 13 

RDEIS page 13 

RDEIS page 14 

RDEIS page 14 

RDEIS page 15 

RDEIS page 16 

RDEIS 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 

Location of 
Modification 

RDEIS page 18 

RDEIS page 29 

RDEIS page 29 

Appendix 1, 
Page D-14 

Appendix 1, 
Page E-18 

Appendix 1, 
Page E-23 

RDEIS, 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 
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COMMENTS AND RESPONSES 

ITEM 

LETTER FROM THE RESOURCES AGENCY, STATE OF CALIFORNIA, 
25 MAY 1978 

LETTER FROM THE RECLAMATION BOARD, STATE OF CALIFORNIA, 
19 JULY 1978 

LETTER FROM DEPARTMENT OF TRANSPORTATION, STATE OF CALIFORNIA, 
17 MARCH 1978 

LETTER FROM YOLO COUNTY RESOURCE CONSERVATION DISTRICT, 
23 MARCH 1978 

LETTER FROM LAKE COUNTY FLOOD CONTROL AND WATER CONSERVATION 
DISTRICT, 13 JUNE 1978 

LETTER FROM YOLO COUNTY FLOOD CONTROL AND WATER CONSERVATION 
DISTRICT, 20 MARCH 1978 

LETTER FROM DAVIS AUDUBON SOCIETY, INC., 5 APRIL 1978 

LETTER FROM CITY OF WOODLAND, 27 MARCH 1978 

LETTER FROM CLEAR LAKE WATER DITRICT, 29 MARCH 1978 

LETTER FROM CLEAR LAKE WATER QUALITY COUNCIL, INC., 
6 APRIL 1978 

LETTER FROM THE WESTERN PACIFIC RAILROAD COMPANY, 
23 FEBRUARY 1978 

LETTER FROM TOOBY FARMS, 5 APRIL 1978 

LETTER FROM SIERRA CLUB, DAVIS "YOLANO" GROUP, 23 APRIL 1978 

LETTER FROM MR. AND MRS. SIDNEY R. SUTTON, 24 MARCH 1978 

LETTER FROM MR. PAUL E. RACINE, 28 MARCH 1978 

LETTER FROM MR. JOHN L. JAGO, 29 MARCH 1978 

LETTER FROM ADVISORY COUNCIL ON HISTORIC PRESERVATION, 
8 MARCH 1978 

LETTER FROM DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION 
SERVICE, 30 MARCH 1978 

PAGE 

12 

14 

14 

15 

17 

19 

20 

21 

22 

23 

23 

24 

24 

25 

26 

27 

27 
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COMMENTS AND RESPONSES (Cont'd) 

ITEM PAGE 

LETTERS FROM DEPARTMENT OF COMMERCE 

THE ASSISTANT SECRETARY FOR SCIENCE AND TECHNOLOGY, 
20 APRIL 1978 28 

NATIONAL WEATHER SERVICE, 19 APRIL 1978 28 

LETTERS FROM DEPARTMENT OF THE INTERIOR 

BUREAU OF INDIAN AFFAIRS, 25 APRIL 1978 30 

BUREAU OF MINES, 29 MARCH 1978 30 

BUREAU OF LAND MANAGEMENT, 20 APRIL 1978 31 

BUREAU OF RECLAMATION, 7 APRIL 1978 3! 

FISH AND WILDLIFE SERVICE, 3 MAY 1978 32 

GEOLOGICAL SURVEY, 11 APRIL 1978 33 

HERITAGE CONSERVATION AND RECREATION SERVICE, 19 APRIL 1978    33 

NATIONAL PARK SERVICE, 4 APRIL 1978 34 

LETTER FROM DEPARTMENT OF TRANSPORTATION, FEDERAL HIGHWAY 
ADMINISTRATION, 1 JUNE 1978 34 

LETTER FROM ENVIRONMENTAL PROTECTION AGENCY, REGION IX, 
10 MAY 1978 35 
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IN THE SUPERIOR COURT OF THE STATE OF CALIFORNIA, 

IN AND FOR THE COUNTY OF MENDOCINO 

M. M. GOPCEVIC, and THE HOTALING 
ESTATE CO., a corporation, and 
GEORGE T. RUDDICK, 

Plaintiffs, 

vs. 

YOLO WATER AND POWER COMPANY, 
a corporation, and YOLO WATER AND 
POWER CORPORATION, a corporation, 

Defendants, 

COUNTY OF LAKE 

and LISLE STUBBS et al, 

Intervenor 

DECREE 

Pursuant to the stipulation of all parties herein reduced to 
writing and filed in open court on the 7th day of October, 1920, 
agreeing and consenting that the following judgment and decree be 
entered in the above entitled action, and upon evidence taken; and 
finding being waived in open court by all parties; 

IT IS HEREBY ORDERED ADJUDGED AND DECREED AS FOLLOWS: 

That the defendant herein be perpetually enjoined and 
restrained from excavating or deepening the outlet of Clear Lake, being 
the Clear Lake mentioned in the pleadings herein, to any depth greater 
than four feet below the zero mark on the Rumsey gauge at Lakeport, 
County of Lake, State of California, which said gauge is hereinafter 
more particularly referred to; and from widening straightening or 
otherwise interfering with said outlet, except as may be necessary to 
carry out the provisions of this decree, all of such work to be with the 
approval first obtained and under the supervision of the State Railroad 
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Commission of California, or the members thereof; and this injunction 
shall include the said defendants, their and either of their, officers, 
agents, servants, employees successors and assigns, and each and all 
officers and agents of either of them, and all persons acting under or 
in aid of them or either of them. 

That the agents, servants, employees, successors and assigns 
of the said defendants and the said defendants and each of them, and all 
persons acting under or in aid of them or either of them be perpetually 
enjoined and restrained from at any time, or in any way raising the 
level of said lake in excess of 7.56 feet above zero on said Rumsey 
Gauge, and from at any time or at any way lowering the level of said 
lake below zero on said Rumsey Gauge; provided, however, that the rise 
of said Clear Lake, by reason of storm or flood conditions beyond the 
control of said defendants, or either of them, to a level in excess of 
7.56 feet above zero on said Rumsey Gauge, but in no event to a level in 
excess of 9.00 feet above zero on said Rumsey Gauge, for any period not 
exceeding ten successive days, shall not be deemed a violation hereof; 

The zero mark on said Rumsey Gauge is 20.1 feet below center 
of large concrete star in northeast corner of court house yard at said 
Lakeport, and 21.56 feet below iron step at front entrance to Bank of 
Lake Building at southeast corner of Main Street and Second Street, in 
said Lakeport; 

That said defendants, and each of them, their officers, 
agents, employees, successors and assigns and all persons acting under 
or in aid of them or either of them, be perpetually enjoined and 
restrained from drawing off from said Clear Lake an amount of water 
which, inclusive of evaporation and other losses, will at any time 
reduce the level of said lake below zero on said Rumsey Gauge; and the 
said defendants, and each of them, their officers, agents, employees, 
successors and assigns, be perpetually enjoined and commanded to draw 
off from said lake an amount of water which, inclusive of evaporation 
and other losses will reduce the level of the lake so that the elevation 
thereof on the following dates shall not exceed the following 
percentages of the actual level on April 15th of each year; 

May 1, 97%, June 1, 89%, July 1, 79%, August 1, 69% and 
September 1, 58%. 

That said defendants and each of them, their officers, agents, 
employees successors and assigns, be perpetually enjoined and restrained 
from drawing off from said lake, during the irrigation season an amount 
of water which, inclusive of evaporation and other losses shall lower 
the level of said lake more than two feet in any one month; 
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It is hereby specially adjudged and decreed that not- 
withstanding the limits of depression of said lake waters hereinabove 
described the said defendants, and each of them, their agents, 
employees, successors and assigns, shall not draw off or allow, and they 
and each of them are enjoined and restrained from drawing off or 
allowing the waters of said lake to flow out of said lake at any time at 
such a rate as that, taking into account evaporation and other losses, 
the water of said lake shall at the lowest level of any year be below 
zero on said Rumsey Gauge; 

It is further adjudged and decreed that the said defendants or 
either of them, shall at or about the specific dates last hereinabove 
mentioned, notify in writing, through the mails or otherwise, the 
parties hereto and as well such owners or occupants of land on the rim 
of said lake as shall register their names and addresses with the 
defendant, Yolo Water and Power Company, at its office in Woodland, Yolo 
County, California, of the then existing and respective levels of the 
said lake. 

The drawing off of the water of said lake under the conditions 
aforesaid, shall be by and through the dam and gates mentioned in the 
pleadings herein, and the administration conduct and operation of said 
dam and gates shall be responsive to and in full and fair execution of 
such conditions, and shall at all times be by and under the State 
Railroad Commission of California, or the members thereof; 

If at any time the injunctive provisions of this decree shall 
be violated, or departed from in the matter of substance and all the 
provisions of this decree are for this purpose taken to be injunctive 
then and in such events the said defendants and each of them are hereby 
enjoined and commanded forthwith thereupon, in the manner and to the 
extent hereinafter provided, or in default thereof it shall be competent 
to the plaintiffs or any or either of them, or in default of action in 
the promises by the plaintiffs or any or either of them, it shall be 
competent to the interveners, or any or either of them, and said parties 
are accordingly hereby authorized, at the expense of defendants, their 
successors and assigns to restore and maintain at the "Grigsby Riffle" 
mentioned in the complaint herein, but above the present mouth of 
"Seigler Creek" a suitable and substantial structure or barrier, the 
crest of which shall not exceed one foot above zero on said Rumsey Gauge 
except as hereinafter provided; 

But it is further and specifically decreed that if at any 
time, for any physical reason, or otherwise, said dam should cease in 
any substantial sense, to function in respect to the operation of the 
same as hereinabove referred to, then and in that event the crest of the 
aforesaid structure or barrier may be increased and maintained to an 
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elevation of two feet above zero on said Rumsey Gauge, said structure 
and barrier shall exist and be maintained at all times when a dam shall 
cease to function as provided in this decree for the operation of the 
same; provided however that the failure of the defendants or either of 
them to comply substantially with the terms of this decree, due to 
temporary, unavoidable causes shall not be deemed a violation of this 
decree; 

It is further adjudged that this decree does not adjudicate 
upon the extent of the several riparian or littoral rights of any of the 
parties hereto in the said Clear Lake or the land adjacent thereto nor 
upon any rights or claims of any of said parties to water rights 
therein, nor in or over such adjacent lands, and that the injunctive 
relief hereby granted and provided for is not based upon a waiver by any 
of said parties of any such substantive rights of claims afore- 
mentioned but is subject to full reservations on the part of all and 
each of said parties of all said substantive rights or claims aforesaid; 

It is further ordered adjudged and decreed that the said dam 
and the operation thereof shall at all times be subject to reasonable 
access and inspection by the parties hereto as well as any person owning 
land riparian or littoral to said Clear Lake and their duly authorized 
agents or attorneys; but if any question should arise in respect to the 
right of any such person or persons to such access and inspection, the 
same shall be remitted to the state railroad commission (SIC) of 
California, or the members thereof for final determination; That all 
claims for damages involved in this action or on account of the issuance 
of the temporary restraining order or preliminary injunction herein are 
waived and adjudged to be fully settled; 

That each party to this action shall pay his own costs. 

The signing and filing of this decree shall be deemed to be 
noticed of the terms thereof and effective as service of any injunctive 
process consequent thereon. 

Done in open Court the 7th day of October, 1920. 

A. B. McKenzie 
Judge. 
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CERTIFIED:  October 7th, 1920 by the Clerk of said Court to be a 
full, true and correct copy of the original on file 
and of record in his office. 

ENDORSED:   Filed Oct. 7, 1920, HALE PRATHER, Clerk 
By W. H. PRATHER, Deputy 

RECORDED:   October 8th, 1920, in Vol. 60 of Deeds, at page 49. 
Records of Lake County California. 
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C. C. McDonald, 
Attorney for Plaintiffs, 
Woodland, California 

IN THE SUPERIOR COURT OF THE STATE OF CALIFORNIA, 

IN AND FOR THE COUNTY OF YOLO. 

MARY E. BEMMERLY AND AGNES H. BEMMERLY, 

Plaintiffs , 

vs. 

THE COUNTY OF LAKE, a Political Subdivision of the State of 
California, E. L. HERRICK, W. E. REICHERT, L. D. KIRKPATRICK 
L. L. BURGER AND J. S. KELSAY, as and comprising the Board of 
Supervisors of the County of Lake, State of California, THE 
BOARD OF SUPERVISORS OF THE COUNTY OF LAKE, STATE OF CALI- 
FORNIA, E. L. HERRICK, individually and as a member of the 
Board of Supervisors of the County of Lake, State of Cali- 
fornia, FRANK W. NOEL, individually, W. E. REICHERT, as a 
member of the Board of supervisors of the County of Lake, 
State of California, W. T. SMITH, individually, L. D. KIRK- 
PATRICK, as a member of the Board of Supervisors of the County 
of Lake, State of California, L. L. BURGER, individually and 
as a member of the Board of Supervisors of the County of Lake, 
State of California, J. S. KELSAY, individually and as a mem- 
ber of the Board of Supervisors of the County of Lake, State 
of California, FRANK B. JOHNSON, individually and as a County 
Surveyor of the County of Lake, State of California, FRANK W. 
CLARK as Director of the Department of Public Works of the 
State of California, CLEAR LAKE WATER COMPANY, A CORPORATION, 
J. R. REEVES, JOHN DOE DREDGING COMPANY, RICHARD ROE DREDGING 
CO., FIRST DOE, SECOND ROE AND THIRD ROE, 

Defendants. 

No.   881 
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JUDGMENT 

This cause having been regularly called and tried by the 
Court, and the findings of fact and conclusions of law, and the decision 
thereon in writing, having been rendered, wherein judgment was ordered 
in favor of the plaintiffs and against the defendants hereinafter named 
as prayed for in the complaint and for costs, 

IT IS, BY THE COURT, ORDERED, ADJUDGED AND DECREED that the 
defendants, The County of Lake, a Political Subdivision of the State of 
California, E. L. Herrick, W. E. Reichert, L. D. Kirkpatrick, L. L. 
Burger and J. S. Kelsay, as and comprising the Board of Supervisors of 
the County of Lake, State of California, the Board of Supervisors of the 
County of Lake, State of California, E. L. Herrick, individually and as 
a member of the Board of Supervisors of the County of Lake, State of 
California, Frank W. Noel, individually, W. E. Reichert as a member of 
the Board of Supervisors of the County of Lake, State of California, W. 
T. Smith, individually, L. D. Kirkpatrick as a member of the Board of 
Supervisors of the County of Lake, State of California, L. L. Burger, 
individually and as a member of the Board of Supervisors of the County 
of Lake, State of California, J. S. Kelsay, individually and as a member 
of the Board of Supervisors of the County of Lake, State of California, 
Frank B. Johnson, individually and as County Surveyor of the County of 
Lake, State of California, Frank W. Clark, as Director of the Department 
of Public Works of the State of California, and Clear Lake Water 
Company, a corporation, and each and all of them, and their, and each of 
their attorneys, agents, servants and employees and any and all persons 
acting under said defendants, or any of them, be, and they and each and 
all of them are hereby forever enjoined and restrained from in any 
manner widening, deepening or enlarging the arm or slough which 
constitutes the outlet of the waters of and from Clear Lake into Cache 
Creek and from in any manner changing the said outlet so as to increase 
the flow of waters of and from Clear Lake into Cache Creek. The Clear 
Lake herein referred to is the Clear Lake described in the plaintiffs' 
complaint and which is located in the county of Lake, State of 
California. 

IT IS FURTHER ORDERED, ADJUDGED AND DECREED that plaintiffs 
have judgment for their costs taxed at Dollars ($ ). 

Judgment rendered December 18th, 1940. 

I si  Dal M. Lemmon 
Judge of the Superior Court 
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FEASIBILITY REPORT AND ENVIRONMENTAL STATEMENT 
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LAKE AND YOLO COUNTIES, CALIFORNIA 

Environmental Statement 
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This revised draft environmental statement is an 

accompanying document to the feasibility report 

and, to avoid duplication, many items already 

discussed in detail in the feasibility report 

(particularly descriptions of the present 

environment) are not repeated in this revised 

draft. Letters and numbers appearing in paren- 

thesis refer to sections and pages in Appendix 1 

where more detailed information appears. 

Letters of comment received on the draft envi- 

ronmental statement, as well as responses to 

those, comments, are included in Appendix 2. 

Many revisions and clarifications suggested in 

the letters of comment have been incorporated 

into this revised draft and the feasibility 

report. 



SUMMARY 

Cache Creek Basin, California, Investigation 
Revised Draft Environmental 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 existing Cobble Weir, rebuilding exist- 

ing training levees, establishing a wildlife refuge, and annually exca- 

vating 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 
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basin. The integrity 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. 

A. 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 
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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 

(A)  Lake County Flood Control and Water 

Conservation District 
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(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 

Revised draft to EPA 
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SECTION I - PROJECT DESCRIPTION 

1.01 Project location. - The Clear Lake-Cache Creek Basin lies in 

Central California about 90 miles north of San Francisco, on the 

eastern slope of the Coast Range (plate A-l). The basin includes 

portions of Lake, Colusa, and Yolo Counties. 

1.02 Authority. - Problems and needs of the Cache Creek Basin are 

being investigated as part of the Northern California Streams compre- 

hensive investigation in response to Congressional resolutions in 1946 

and 1963. 

1.03 Project purpose. - The proposed Cache Creek project would provide 

flood control around the Clear Lake rim, sediment control on Lower 

Cache Creek, and wildlife enhancement. 

1.04 Proposed plan. - The proposed plan consists of enlarging 3.3 

miles of the existing 5-mile-long Clear Lake Outlet Channel, as shown 

on plate E-l and described in Section E, and constructing a 1.1-mile- 

long channel to bypass the developed portion of the outlet channel. 

The plan would increase channel capacity to 8,000 cubic feet per second 

(cfs) with the lake level at 7.56 feet on the Rumsey gage at Lakeport 

(1326.21 feet, m.s.l. datum). In addition, the plan would also require 

future development to continue to flood proof to the preproject 

100-year Clear Lake stage of 11.85 feet on the Rumsey gage.  The plan 
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also includes increasing the capacity of the existing downstream Cache 

Creek Settling Basin, removing 50,000 cubic yards of deposited sediment 

annually, and establishing a wildlife refuge over the 3,600-acre 

basin. This portion of the plan is also described in Section E and 

shown on plate E-2. 

1.05 Costs and benefits. - The costs and benefits for the outlet 

channel enlargement and the settling basin plans are summarized below: 

Clear Lake Outlet Channel Enlargement and Bypass 
Total First Costs $ 6,050,000 

Annual Costs $ 413,000 
Annual Benefits 1,205,900 
Benefit-Cost Ratio 2.9 to 1 

Raise Settling Basin Levees 
with Wildlife Refuge 

Total First Costs $11,910,000 

Annual Costs $ 966,000 
Annual Benefits 1,966,000 
Benefit-Cost Ratio 2.0 to 1 

1.06 Relocation of utilities and residences. - The project would 

require the relocation of several residences along the outlet channel 

and within the settling basin. Relocation and modification of existing 

irrigation, drainage, and sewerlines will be accomplished as appro- 

priate during construction of the project. 

1.07 Compatibility with existing and proposed project. - The Yolo 

Bypass is a leveed floodway constructed by the Corps of Engineers as a 

part of the comprehensive flood control system for the Sacramento 

Valley.  Cache Creek floodflows discharge into the bypass, and the 
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proposed plan would help preserve the Integrity of this feature of the 

Sacramento River Flood Control Project. Other existing water resource 

developments in the basin include the Indian Valley dam and reservoir, 

which regulates flow in the North Fork of Cache Creek, and Clear Lake 

Dam, which regulates flows to Cache Creek from Clear Lake; both 

facilities are owned and operated by the Yolo County Flood Control and 

Water Conservation District. The Lakeport Lake project, which would be 

located 16 miles west of Lakeport on Scotts Creek, is authorized for 

construction by the Corps of Engineers to provide flood protection, 

municipal and industrial water supply, and recreation opportunities to 

the Scotts Creek Basin. Although enlargement of the Clear Lake Outlet 

Channel would have no flood control effect on the Lakeport Lake project, 

construction of Lakeport Lake would reduce flood stages on Clear Lake by 

up to 0.4 foot. The proposed plan does not conflict with any of these 

existing or proposed projects. 
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SECTION II - ENVIRONMENTAL SETTING WITHOUT THE PROJECT 

2.01 Topography. - The topography of the Cache Creek Basin varies from 

steep and mountainous in the upper reaches to gently rolling foothills 

around the Capay Valley to a nearly level alluvial plain where the creek 

enters the Yolo Bypass. Elevations range from 20 to over 4,000 feet 

(B-A). 

2.02 Geology. - The basin is underlain by the Franciscan formation 

which forms the core of much of the Coast Range. The highland areas are 

composed of consolidated sandstone, shale, and serpentinized basic 

intrusive rocks. The valleys are relatively flat alluvial areas 

underlain by sands and gravels. Extensive sand and gravel extraction 

operations occur in the Cache Creek Channel between Capay and Yolo 

(B-A). 

2.03 Climate. - The climate of the Cache Creek Basin is the mild two- 

season Mediterranean type typical of California's Central Valley. 

Temperatures frequently exceed 100 degrees Fahrenheit in summer and 

occasionally fall below freezing during the winter months. Approxi- 

mately 95 percent of the basin's mean annual rainfall of 35 inches 

occurs from October through April (B-5). 

2.0A Hydrology and ground water. - Clear Lake is a shallow natural lake 

having a capacity of  315,000 acre-feet at zero on the Rumsey gage and 
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420,000 at 7.56 feet on the Rumsey gage. Average annual runoff of Cache 

Creek near Lower Lake is 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 is also extensively used for irrigation 

in the Lower Cache Creek area. Safe yields of ground water are 

estimated to be 200,000 acre-feet per year; however, present use is 

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 is 

scattered through riparian plant communities. Away from the riparian 

zone, stands of valley and live oak and open grasslands occur. 

Approximately 90 percent of the Cache Creek Settling Basin is under 

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 life. 

The State of California has indicated that Anderson Marsh, adjacent to 
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the Clear Lake Outlet Channel, is Important in maintaining the 

biological productivity of Clear Lake. Wildlife inhabiting the proposed 

settling basin is similar to that on adjacent agricultural land. 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 Lake 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 
6 



2.09 Land use. - Les9 than 45 percent of the land in the Clear Lake 

subbasln is privately owned. The remainder is held by the Federal 

Government, chiefly within the Mendocino National Forest. Agriculture 

and urban development, which comprise less than 10 percent of the land 

use, are generally concentrated in the areas near Clear Lake. Urban 

development is concentrated along the approximately 100 miles of lake 

shoreline. About 39 miles of this is developed for permanent and summer 

homes and for water-associated recreation. 

Land use in the Cache Creek subbasin is mainly agricultural. 

Lands adjacent to and within Cache Creek channel are for the most part 

privately owned. The Bureau of Land Management administers some 23,000 

acres in the mountaiious upper portions of the basin. 

Of the 3,600 acres within the Settling Basin, 90 percent is used 

for agriculture. however, agricultural productivity is constrained 

because of the present use of these lands for sediment retention. The 

levees and 20 feet of land on each side of the berm are owned in fee by 

the State of California with the remainder in easements (B^30 through 

B-33). 

2.10 Socioeconomic conditions. - Both Lake and Yolo Counties are 

primarily rural. CLsar Lake has long been one of Northern California's 

most important tourist and recreation attractions. In Lake County, 

recreation development continues  to grow while the relative importance 
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of agriculture Is being steadily eroded by the area's metamorphosis into 

a retirement and second home center. Yolo County is also undergoing 

major social and economic changes but continues to retain its rural 

orientation. 

Agriculture in the Clear Lake subbasin is exceeded only by 

recreation in Its contribution to the area's economy. In 1973 gross 

value of agricultural production reached $20 million. Over half of the 

area is cultivated in orchards, mainly pears and walnuts. Agriculture 

is the primary contributor to the economy of the Cache Creek subbasin. 

Total irrigated acreage in the Cache Creek area of Yolo County is 

estimated at 98,000 acres. Principal crops include orchards, alfalfa, 

sugar beets, rice, and tomatoes. Rice, corn, and tomatoes are grown in 

the Cache Creek Settling Basin. 

Business In the Clear Lake subbasin is typically small and owner- 

operated, employing only a limited number of outside employees. In the 

resort area around the lake rim, strip development is the rule. There 

is little industry in the subbasin; the largest plants process and pack 

pears and walnuts. Businesses in the Cache Creek subbasin are centrally 

located in the Woodland area (B-Al through B-47). 

2.11 Water quality. - Clear Lake has a high nutrient (phosphorus and 

nitrogen) content which encourages massive algal blooms during the 

spring and  summer months.   Although  this  eutrophication  does  not 
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interfere with agricultural use of the water, it does interfere with 

recreation by inhibiting shore activities when algae blow toward shore. 

The water quality of lower Cache Creek is considered satisfactory for 

irrigating crops. Use of the water is restricted, however, to those 

crops which are not sensitive to boron. Over 1 million cubic yards of 

sediment are discharged annually by Cache Creek into the Yolo Bypass, 

primarily in rain flood situations (B-15, C-40 through C-51 and C-55 

through C-58). 

2.12 Air quality. - The Clear Lake - Cache Creek Basin is located 

within the Sacramento Valley Air Basin. The mountainous boundaries of 

the air basin, coupled with light winds and atmospheric stability, make 

the basin highly favorable for the accumulation of air pollutants. The 

major air pollution problems in the Sacramento Basin are high concen- 

trations of oxidant and suspended particulate matter. Both of these 

pollutants frequently exceed air quality standards, and the Sacramento 

Air Basin has been designated as a nonattainment area for oxidants (B-15 

through B-17). 

2.13 Future setting without the project. - In the absence of the 

proposed project, periodic flooding would continue to occur around the 

Clear Lake rim. Wildlife diversity should remain unchanged. Population 

and economic development would continue to grow around Clear Lake and in 

the urbanized areas of the Cache Creek Subbasin. As the settling basin 

fills, sediment  from Cache Creek would continue to be deposited in the 
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Yolo Bypass and could eventually pose a flood threat to the Sacramento 

metropolitan area unless the sediment were removed or the bypass levees 

were raised. 
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SECTION III - RELATIONSHIP OF THE PROPOSED 

ACTION TO LAND USE PLANS 

3.01 General. - The Land Use Element of the Lake County General Plan 

indicates that future land uses in the vicinity of the outlet channel 

would be suburban. This land use would not conflict with the proposed 

project as long as the project was constructed before the outlet channel 

area was further developed. The Open Space Element of the Yolo County 

General Plan indicates that the settling basin/wildlife refuge would be 

consistent with the goals of preserving agricultural use while 

conserving and renewing the natural resources of the county. The 

Conservation and Open Space Element of the Sacramento Regional General 

Plan encourages use of regulatory, management, and acquisition tools to 

achieve open space and natural resources protection. Consequently, it 

appears that the plan of development is in conformance with all of these 

General Plans. Some of the lands in the vicinity of the outlet channel 

have been zoned residential, but most lands are unclassified. Lands in 

the settling basin are zoned agricultural. Since Lake County is 

participating in the National Flood Insurance Program, all new 

structures along the Clear Lake rim are required to be flood proofed to 

the current 100-year flood elevation. The County plans to continue to 

flood proof to the preproject 100-year flood elevation. 

The Soil Conservation Service is in the process of identifying all 

farmlands in  the nation as  to whether they are prime or unique.  The 
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Service has not completed this task in the Cache Creek Basin. However, 

it does not appear that lands which would be occupied by project works 

would receive prime or unique status — the farmland in the outlet 

channel is suitable only for grazing, and the farmland in the settling 

basin is subject to periodic inundation and associated sediment 

deposition. 

The Clear Lake Dam is operated under two court decisions (Superior 

Courts of the State of California), the Copcevic Decree and the Bemmerly 

Decree (Appendix 3). The Gopcevic Decree (1920) details the operation 

of the Clear Lake Dam and states that the then-named Yolo Water and 

Power Company is perpetually enjoined and restrained from excavating or 

deepening the Clear Lake Outlet Channel or widening, straightening, or 

otherwise interfering with the outlet. The Bemmerly Decree (1940) 

further restrains anyone from widening, deepening, or enlarging the 

Clear Lake Outlet Channel or increasing the flow of the outlet into 

Cache Creek. These two decrees would have to be modified before any 

alteration of the Clear Lake Outlet Channel. 
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SECTION IV - PROBABLE IMPACT OF THE PROPOSED ACTION 

ON THE ENVIRONMENT 

4.01 Geology and seismicity. - The major factors assessed were the 

hazards imposed by site and regional geologic conditions on the safety 

of proposed project structures. Project features which could be 

affected by seismic activity would be designed to withstand maximum 

anticipated earthquake activity. The project would have no impact on 

mineral extraction along Cache Creek. If natural gas were discovered 

under the Cache Creek Settling Basin, little additional difficulty in 

extracting the resource would be experienced with the project. 

4.02 Hydrology and flood control. - The deepening and widening of the 

Clear Lake Outlet Channel and construction of the bypass channel would 

provide a high degree of flood protection to the Clear Lake rim area. 

Normal flows of Seigler Creek will be siphoned under the bypass channel 

and thus would be unaffected by it. The increased peak flows will have 

negligible effect on Cache Creek below the diversion dam as gravel 

extraction operations have widened the channel downstream of Capay, 

increasing the channel capacity. The project will only affect flood- 

flows during which time gravel extraction operations would not be under- 

way either with or without the project. 

Enlargement of the levees at the sediment basin would  provide 

15,500 acre-feet of sediment storage, thus preventing 50 percent of the 
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Cache Creek sediment load from entering the Yolo Bypass and diminishing 

its capability as a floodway. Consequently, the threat of levee 

failure, with potential inundation of 100,000 acres, is reduced. 

4.03 Vegetation. - Construction of the bypass channel and enlargement 

of the outlet channel would remove 71 acres of grassland, currently used 

as pasture, and 3 acres of riparian vegetation on the lower portion of 

the outlet channel below the point of connection with the bypass 

channel. However, the natural riparian vegetation of the bypassed 

oxbows would be undisturbed. Some of the vegetation would eventually 

reestablish, but how much and what kind would be permitted to reestab- 

lish would depend upon maintenance guidelines which would be designed to 

assure design channel capacity. Spoil from the construction would 

temporarily affect 80 acres of grassland. This area would be 

stabilized, replanted with native vegetation, and returned to its 

original use after a 5-year settling period. Riparian and oak-woodland 

vegetative types will be avoided in spoil placement. The Fish and 

Wildlife Service has indicated that operation of the bypass channel 

would have no impact on emergent and submergent vegetation in Anderson 

Marsh. 

Construction of the plan of improvement in the Lower Basin would reduce 

agricultural production on approximately 3,600 acres and convert the 

basin to a sediment entrapment and removal operation and wildlife refuge 

with some  continuing  agricultural production.  Approximately 250 acres 
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of this cropland would be permanently taken out of production for levee 

rlght8-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 1.1-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 particularly 

to migratory waterfowl. The settling basin will be managed as a 

wildlife refuge with some continuing agricultural productivity, and the 
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habitat within the basin would be manipulated for the mutual benefit of 

wildlife and sediment removal. Proper operation of the refuge would 

reduce waterfowl 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 acquisi- 

tion for mitigative purposes for proposed plans in upper or lower Cache 

Creek Basin. The project will have no discernable effect on any iden- 

tified 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 
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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, if 

feasible. 

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

to construction. 

• 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 level 

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. 

Construction of the bypass and channel enlargement would change 

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

4.07. Socioeconomic conditions. - Socioeconomic conditions would remain 

essentially unchanged from the existing conditions. The State of 

California has indicated that 3 residences in 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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by minor increased noise levels during construction. Socioeconomic 

conditions around the Clear Lake rim and the outlet channel would be 

benefited by decreased chance of flooding of existing structures. 

Flood plain property values would be increased, and there would be a 

long-term stabilizing effect on housing. The dislocation of people due 

to flooding would be reduced, and health hazards associated with 

flooding would be decreased. Flood fighting costs and the flood threat 

to roads would be reduced. Transportation efficiency would be 

temporarily affected by reconstruction of bridges. Although recreation 

businesses along the outlet channel would be temporarily disrupted 

during construction, there would be a long-term stabilizing effect on 

recreation because of decreased flooding potential. Approximately 21 

local workers would be hired for the 1.5-year construction period, and 

there would be an increase in maintenance personnel following project 

completion. Retail sales are expected to increase by $480,000 during 

construction; however, 79 acres generating about $6,800 in taxes 

annually would be removed from the tax rolls. Safety hazards during 

construction would be minimized because the most densely populated 

portion of the outlet channel would be bypassed. In the settling 

basin, agricultural production on 3,600 acres of farmland would be 

reduced. Approximately 90 local workers would be hired for the 2-year 

construction period, and a refuge management staff would be needed 

following project completion. Retail sales would increase a total of 

$1,050,000 during construction, and additional increases would accrue 

due to refuge and annual sediment removal operation.  Increased revenue 
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of between $8,000 and $10,000 would accrue to Yolo County because lands 

would be taken for a National Wildlife Refuge, but tax revenues would 

be decreased by $90,000 annually. An additional 46,000 recreation days 

of hunter use would occur. There is a potential decrease in nearby 

road construction costs because of the availability of inexpensive fill 

material. 

4.08 Water quality. - Water quality, principally turbidity parameters, 

would be temporarily affected by construction activities; however, 

these would be of short duration. With the resultant higher sustained 

outflow into Cache Creek during flooding, no additional erosion is 

expected (E-3). No improvement in the Clear Lake algal problem would 

accrue because of the project. The incidences of contamination of 

local water supplies due to flooding would be reduced. Because 335 

acre-feet of sediment annually would not be discharged into the Yolo 

Bypass and the ship channels, turbidity would be reduced. Mitigation 

measures to reduce impacts on water quality include minimum vegetation 

clearing, reseeding, and replanting of scarred construction areas. A 

separate water quality evaluation was accomplished pursuant to Section 

404 of the Clean Water Act (33 USC 1344), as amended. That evaluation, 

Appendix 5, indicates that study and evaluation of water quality 

factors accomplished during feasibility level planning determined that, 

since dredged or fill material would not be placed into waters of the 

United States, water quality would not be affected. 
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4.09 Air quality. - During construction of the proposed project, 

construction equipment and employee vehicles would cause some dust and 

vehicular emissions. The provisions for a wildlife refuge at the 

settling basin would result in an increase in vehicular use. Vehicle 

use of the wildlife refuge is expected to be the primary emission source 

generated by the project. These emissions would be insignificant among 

overall emissions but would be added to an area which is already high in 

vehicular emissions and has been designated as a nonattainment area for 

oxidants. Estimates of these pollutants as a percentage of future 

pollutants are summarized below. Emissions are projected for ultimate 

use of the project (year 50), based on miles traveled to and from the 

proposed wildlife refuge, and are computed using methods obtained from 

the California State Air Resources Board. 

Emission (ton/year) Nox CO HC 

Project induced 
County total 
Percent induced by project 
Air Basin 
Percent induced by project 

During the construction period, dust and other construction 

pollutant emissions would be regulated through enforcement of standard 

Corps of Engineers contract requirements. 

4.10 Esthetics. - The esthetics of the Clear Lake area will be affected 

slightly by the bypass channel. The area will be visible from Highway 

53 and from areas in Clear Lake Highlands.  The spoil disposal area will 
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be visible to few people; consequently, its esthetic effect will be 

minor and temporary. Adverse effects from sediment removal operations 

in the settling basin should be balanced by increased vegetation via 

management for wildlife uses as well as continued agricultural 

production. Esthetic loss in the bypass channel area would be minimized 

by permitting scenic oxbows to remain and by creating potentially scenic 

new riparian areas. In the settling basin, the area would be restored 

to a relatively natural state, thereby having long-term esthetic impact. 

The annual sediment excavation feature reduces demand for fill material 

from other areas and reduces amount of land scarring outside of the 

settling basin. 
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SECTION V - PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH 

CANNOT BE AVOIDED 

5.01 General. - Approximately 71 acres of grassland, 3 acres of 

riparian forest, and 250 acres of agricultural land would be occupied by 

project features. Agricultural production would be reduced on 3,350 

additional acres being converted into a wildlife refuge. Thirteen 

residences have been Identified for relocation, and lands generating 

$96,800 in taxes would be removed from the tax rolls. Temporary Impacts 

would accrue to resident fish and wildlife, water quality, air quality, 

and esthetics but would be mitigated. No additional adverse impacts 

will result from the proposed project since the mitigative measures 

discussed in Section IV would be implemented and standard Corps of 

Engineer specifications for environmental protection and control of 

contractor operations would be followed. 
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SECTION VI - ALTERNATIVES 

6.01 General. - As discussed in Section D of the feasibility report, 

19 alternative plans were considered in developing the selected plan. 

However, many of these plans were eliminated from further consideration 

because of limited economic feasibility, significant environmental 

problems, limited potential for providing long-term solutions, or seri- 

ous consideration of that solution by other agencies. The following 

list displays the 19 alternative plans, with those alternatives con- 

sidered in greater detail signified with an asterisk: 

UPPER BASIN (Clear Lake) 

* Plan 1  - No action 

Plan 2 - Flood forecasting 

Plan 3 - Evacuation of the flood plain 

Plan 4 - Flood proofing existing facilities 

* Plan 5 - Flood proofing future facilities 

Plan 6 - Reservoir storage on tributaries 

Plan 7  - Modify operation of Clear Lake for flood control 

* 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 

LOWER BASIN (Cache Creek) 

* Plan 11 - No action 

Plan 12 - Nonstructural alternatives 
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* Plan 13 - Raise Settling Basin levees 

* Plan 14 - Raise Settling Basin levees with wildlife refuge 

Plan 15 - Excavate Settling Basin 

Plan 16 - New North Settling Basin 

Plan 17 - New South Settling Basin 

Plan 18 - Kellner Jetty System 

Plan 19 - Brooks Sediment Reservoir 

The following paragraphs discuss the environmental impact of the 

alternatives considered in detail: 

6.02 Upper Basin - No action. - See page D-33 for description of this 

alternative. This alternative would result in continued substantial 

flooding causing major damage to housing units, utilities, roads, and 

sewerage systems. However, no conversion of land use would occur as it 

would in the selected plan or with the other alternatives. 

6.03 Upper Basin - Flood proofing future facilities. - With this 

alternative, a requirement would be added to existing land use 

regulations for all future development to be flood proofed to the level 

of the Standard Project Flood. For further information on this 

alternative, see page D-34. With this plan, increased costs of flood 

proofing would discourage development in the Standard Project flood 

plain,  thereby assisting in preserving the  remaining environmental 
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values of the Clear Lake rim. However, this plan provides no measure of 

flood protection to existing development, and the impact of this 

alternative on the existing development would be similar to the "no 

action" plan. 

6.04 Upper Basin - Clear Lake Outlet Channel enlargement. - This alter- 

native consists of enlarging the Clear Lake Outlet Channel to obtain a 

capacity of 8,000 cfs (D-39). 

Excavating and reshaping the Clear Lake Outlet Channel would 

remove about 7 acres of riparian vegetation. Some vegetation would 

eventually reestablish, but the extent would depend upon the nature and 

frequency of channel maintenance. Fish populations would probably be 

disturbed during channel improvement work because an appreciable amount 

of blasting would be required to excavate the channel. Water quality, 

principally turbidity parameters, would be temporarily impaired by the 

construction activities. Eighteen homes would be removed and numerous 

boat docks and marinas would need to be temporarily removed or 

relocated. Two bridges would be reconstructed but detours would be 

provided. Eighty acres of grassland would be temporarily utilized for 

spoil disposal. Recreation use would be temporarily reduced with a 

resultant loss of recreation revenue during the construction period. 

Air quality may be slightly reduced by the heavy equipment required for 

construction activities. Residents near the construction areas as well 

as the local wildlife population may be disturbed by the high noise 
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levels associated with the heavy equipment during the construction 

period. Esthetics in the spoil disposal areas would be degraded until 

new vegetation is established. 

6.05 Upper Basin - Clear Lake Outlet Channel enlargement and modified 

bypass. - This alternative, discussed on page D-43, i8 nearly identical 

to the selected plan except that the bypass channel would follow a 

meandering alignment to enhance the fishery and create additional 

riparian habitat. The adjacent 560-acre Anderson Marsh would also be 

purchased to preserve it from further development. The environmental 

impacts would be similar to those of the selected plan, but considerable 

environmental benefits would occur with implementation of the modified 

features. 

6.06 Lower Basin - No action. - See page D-45  for a discussion of this 

alternative.  The existing Cache Creek Settling Basin  is  at  capacity, 

and continued use would result in the annual average of 1.2 million 

cubic yards of sediment transported by Cache Creek being deposited into 

the Yolo Bypass, downstream navigation channels,  and San Francisco Bay. 

Backwater  effects   caused by deposited sediment would  eventually 

necessitate raising levees along the Yolo Bypass, the Knights Landing 

Ridge Cut,  and along the Sacramento River to maintain freeboard 

standards on these portions of  the Sacramento River Flood Control 

Project.  Extensive modification of remaining riparian vegetation would 

result from this levee raising.  There would be no significant change in 

air quality with this alternative. 
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6.07 Lower Basin - Raise Settling Basin levees. - This alternative 

consists of raising the levees of the sediment basin to acconmodate 

additional sediment (D-47). The raising and enlarging of the settling 

basin levees would require 260 acres to serve as borrow areas for the 

enlarged levees. This borrow material would come from inside the 

settling basin. The vegetation on the borrow area sites, primarily 

irrigated crops, would be removed, and vegetation on the existing 

levees, primarily grasses, would also be removed; this vegetation could 

later be replanted. This alternative would cause a very slight decrease 

in air quality, primarily associated with recreation use of the proposed 

waterfowl refuge in the settling basin. 
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SECTION VII - THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S 

ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY 

7.01 Clear Lake Subbasin. - The flood protection work described herein 

would supplement the flood plain zoning implemented recently around the 

rim of Clear Lake. The construction project would remove a small amount 

of riparian vegetation habitat but would help insure the continued long- 

term existence of the remainder against the encroachment of development. 

Implementation of the proposed plan would insure the long-term 

productivity of the lake rim by preventing future floods from damaging 

homes, recreation areas, wildlife habitat, and other areas utilized by 

man and wildlife. The beneficial effect of occasional flooding of wild- 

life habitat along Clear Lake rim would be insignificantly lessened. 

Except during flood stages along the lake rim, the lake would be 

operated in the same manner as it is currently being operated. In the 

long run, beneficial use of the lake by man would increase because of 

the reduction of the flood threat. Numbers of fish and wildlife may be 

reduced temporarily (short-term) in the construction area but would 

eventually return to numbers that would exist on the site without the 

project. 

7.02 Lower Cache Creek. - Construction of the settling basin as 

described herein would reduce the deposition of sediment in the 

Sacramento River Flood Control System's Yolo Bypass, the Sacramento Deep 

Water Ship Channel, and San Francisco Bay.  Failure to implement such a 
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long-term solution will require eventually that extensive short-term 

measures be implemented at non-Federal expense to continue effective 

operation of the Sacramento River Flood Control System and prevent 

significant flood damages. The project would temporarily displace 

wildlife in the settling basin but would, in the long run, provide a 

habitat for a greatly increased and diversified wildlife population. 

The existing vegetation in the settling basin (mostly annual grasses and 

irrigated crops) would be removed for sediment excavation but would be 

replaced with higher value vegetative species, with some continuing 

agricultural production, and managed for wildlife habitat (long-term). 

Use of the settling basin as proposed would reduce agricultural 

cultivation over the long term as a source of food for man. 
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SECTION VIII - IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 

WHICH WOULD BE INVOLVED IN THE PROPOSED ACTION SHOULD IT BE IMPLEMENTED 

8.01 General. - Irreversible commitments of resources for this project 

would be the removal of pastureland, which would be used for the bypass 

of the Clear Lake Outlet Channel, removal of some riparian habitat along 

the outlet channel, and removal of a few residences and docks. Imple- 

mentation of the wildlife refuge concept for the settling basin would 

reduce agricultural uses. However, the settling basin could be brought 

back into full agricultural productivity at any time if required, but 

this would be at the expense of the wildlife refuge. Lands utilized in 

levee construction would be irretrievably lost. Energy and labor 

resources expended during construction and operation are permanently 

committed to the project. There would be no commitment to future 

development of resources because of the project either along the Clear 

Lake rim or downstream of Clear Lake Dam. 
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APPENDIX 5 - SECTION 404 EVALUATION REPORT 
CACHE CREEK BASIN, CALIFORNIA 

1. In accordance with Section 404 of the Clean Water Act (33 USC 1344), 

as amended, and other pertinent laws and regulations, the placement of 

dredged or fill material into waters of the United States or their asso- 

ciated wetlands requires an evaluation of water quality considerations 

associated with the action. The Cache Creek Basin Investigation indi- 

cates a need for placement of dredged or fill material in connection with 

modification of the Clear Lake Outlet Channel in upper Cache Creek Basin 

and modification of the Cache Creek Settling Basin and creation of a 

National Wildlife Refuge in lower Cache Creek Basin. However, since 

material will be placed outside of any waters of the United States or 

their adjacent wetlands (on approximately 80 acres of grassland in upper 

Cache Creek Basin and 250 acres of cropland in the Cache Creek Settling 

Basin), water quality and wetlands would not be affected by placement of 

dredged or fill material from project construction. 

2. The following tabulation identifies (a) pertinent environmental fac- 

tors considered for the Cache Creek Basin Investigation under Section 404 

of the Clean Water Act of 1977, (b) referenced paragraphs of documents in 

which the factors are analyzed or discussed, and (c) remarks. 

3. The following public involvement and coordination activities were 

conducted during the Cache Creek Basin Investigation. 
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a. Public Notices: In November 1975 and February 1978 information 

brochures were prepared and made available to the public, summarizing the 

flood and sediment control problems in the study area, alternatives 

considered, advantages and disadvantages of each alternative, and the 

status of the investigation. A public notice will be issued by the 

Division Engineer upon his transmittal of this feasibility report to the 

Chief of Engineers; this notice will include an invitation to the public 

to review and comment on all aspects of the project, including water 

quality related data. The Board of Engineers for Rivers and Harbors 

(BERH) will conduct a review of the proposed project. The BERH review 

will be followed by subsequent reviews by the Office of the Chief of 

Engineers, the Office of the Secretary of the Army, the Office of 

Management and Budget, and by Congressional consideration. During all of 

these review phases, public input is encouraged on all project aspects. 

b. Public Meetings: Public meetings were held on 2 July 1969, 2 and 

4 December 1975, and 20 and 21 March 1978 to afford interested parties 

and the general public an opportunity to express their views. Project 

alternatives were discussed and the interests and concerns of the public 

were noted. 

c. Environmental impact coordination: An environmental working 

paper (a predraft environmental statement) was distributed for informal 

review and comment in June 1975. The working paper identified environ- 

mental impacts of the alternatives and was informally transmitted to 

Federal, State, and local agencies, organizations, and individuals. 

Comments  obtained  were  incorporated  into  the  draft  environmental 
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statement. The draft environmental statement was transmitted for formal 

Dublic review and comment concurrently with the draft feasibilitv report. 

Water quality and other Section 404 permit-related factors comprise 

important sections of that report. 

d. Other coordination: During this investigation, advice and 

comments have been requested and received from agencies having primary 

responsibilities for specific problem areas. These agencies included the 

rnvironmental Protection Agency, Fish and Wildlife Service, California 

Water Resources Control Board, California Department of Water Resources, 

California Department of Fish and Game, and others. This input has been 

incorporated into the proposed project. 

4. Based on studies conducted during the feasibility investigation, 

environmental factors pertinent to the Section 404 evaluation process 

have been considered. Prior to construction, additional, more detailed 

studies of environmental factors pertinent to the Section 404 evaluation 

process would be conducted during the advanced planning and design 

phases. 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE 

1500 N. E. IRVING STREET 
P. 0. BOX 3737 

PORTLAND, OREGON 97208 

June 16,  1975 

F. G. Rockwell, Jr. 
Colonel, CE 
Department of the Army 
Sacramento District, Corps of Engineers 
650 Capitol Mall 
Sacramento, CA   95814 

Dear Colonel Rockwell: 

This is in reply to your well-written letter concerning the possibility of 
establishing a National Wildlife Refuge as part of the proposed Cache 
Creek Settling Basin Project. 

The Fish and Wildlife Service is interested in the possibility of incor- 
porating a migratory waterfowl refuge into this proposal, as outlined in 
your letter of May 13,  1975.   Migratory bird land acquisition objectives 
call for additional refuges and wetland preservation in the Central Valley 
of California.   This project would thus help meet these objectives.   As 
planning continues and if the refuge scheme is determined to be the best 
alternative, we can then present this project to our Washington Office 
for formal approval from the Department of Interior. 

We visualize this proposal would be similar to the Sutter National Wild- 
life Refuge in operation and benefits, as all or portions of this refuge are 
usually inundated annually.   The following information relating to the 
Cache Creek Project is based on costs and benefits from this existing 
refuge: 

Estimated Annual Operation and Maintenance Cost - $40,000 

CONSERVE 
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Estimated Refuge Benefits and Uses 

Peak Waterfowl Numbers: 150,000 ducks 15,000 geese 
Annual Use-Days: 7,000,000 ducks 300,000 geese 
Annual Use-Days by Other Migratory Water Birds:   400,000 

Crop Depredation Prevention,  $ Saved per Year $75,000 

Public Uses: 

Hunting 8, 000 Activity Ho'jrs Annually 
Wildlife Observation and 
Photography 4,000 Activity Hours Annually 
Environmental Education 800 Activity Hours Annually 

This proposed project would also benefit or improve waterfowl distribution 
in the Central Valley.    Improved distribution would likely decrease 
waterfowl disease loss and crop depredation and increase off refuge public 
uses (hunting and wildlife observation).   This proposed refuge would be 
administered under the Sacramento National Wildlife Refuge Complex 
headquarters near Willows. 

Please contact Dick Bauer (503-234-3361 x 4071) if additional information 
or explanation is needed. 

Sincerely yours, 

? 
S4&3f c?~^c'e^,^J~0- \ 

R.  Kahlor  Martinson 

Regional Director 
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Edmund G.   Brown jr. 
STATl OF CALIFORNIA—RESOURCES  AGENCY  Mti^^P—i Gw»rnor 
—H^iM.^__ ., •         '    -'     •    ••      —     — ••• '  '     '• i        •    .,     . • ...    •• r _--_—   ..  •— 

DEPARTMENT OF FISH AND GAME 
MM NINTH  STREET 
SACRAMENTO,  CALIFORNIA 95814 

(916) 445-3531 

August 21, 1975 

Colonel F. G. Rockwell, Jr. 
District Engineer, Sacramento District 
U.S. Army Corps of Engineers 
650 Capitol Mall 
Sacramento, California 95814 

Dear Colonel Rockwell: 

Thank you for the opportunity to present our comments on the proposal 
concerning the operation of a wildlife area in conjunction with the Cache 
Creek Settling Basin project. 

We feel the area has a great deal of potential as a wildlife area and could 
be managed to provide benefits to both wildlife and the public. 

The Department is interested in operating the area as a unit to our Gray 
Lodge Wildlife Area. However, until the separable cost data is available, 
the Department cannot make a commitment. 

In respect to the other information you requested we have the following 
to offer: 

If the area was operated as a unit of our Gray Lodge Wildlife Area, main- 
tenance and operation costs are estimated to be $100,000 annually. Waterfowl 
and shorebirds would benefit the greatest. Habitat development could increase 
resident populations of game and nongame species. There would also be benefits 
derived due to alleviating crop depredations. 

It is our belief that an increase in waterfowl depredation will occur in this 
general area due to the relaxing of rice allotments and an increase of sub- 
marginal lands being planted to rice.  These lands do not produce heavy stands, 
and have more open water which attracts waterfowl.  Recreational values would 
include both consumptive and nonconsumptive uses. Waterfowl and upland game 
hunting would provide a minimum of 1,900 hunter use days annually.  Fishing 
is expected to provide a minimum of 500 angler use days annually. 

Bird watching and sightseeing use has not been estimated but would be high 
because of the area's close proximity to the City of Sacramento.  Also there 
are many schools located within thirty minutes driving time, in both Yolo and 
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Colonel F. G. Rockwell, Jr. -2- 

Sacramento counties which could utilize the area to provide an educational 
outdoor experience for children attending those schools. 

Again thanks for requesting our input.  In the event I can be of further 
assistance, please let me know. 

Sincerely, 

£.C IXVXJUW^SJ^ 
Director 
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Board of Directors •— 
James T. Gordon, Chairman; Robert M. Jones, Vice Chairman 
Raymond J. Mostin, Arthur Burry, Gene Lovt 

Edward G. Chandler, Attorney 

\  I 

LAKE COUNTY FLOOD CONTROL 
AND WATER CONSERVATION  DISTRICT 

&255 NORTH FORBES STREET, LAKEPORT, CALIFORNIA 95453 
'TELEPHONE 707/263-2343 

WILLARO D. HANSEN, Manaq*r 

July 11, 1977 

Department of the Army 
Sacramento District, Corps of Engineers 
650 Capitol Mall 
Sacramento, California 95814 

ATTENTION:  George C. Weddell 

Dear Mr. Weddell: 

Please be advised that upon execution of an agreement 
between the Lake County Flood Control and Water Conservation 
District, the Yolo County Flood Control and Water Conservation 
District, and the Department of the Army, Corps of Engineers 
to enlarge the Clear Lake outlet channel and operate the 
Clear Lake dam for flood control purposes of the Cache Creek 
Basin, the Lake County Flood Control and Water Conservation 
District will seek appropriate amendments to those certain 
judgments in Gopcevic et. al.  v Yolo Water and Power Company 
et. al., and Bemmerly  v Clear Lake Water Company et. al. 
which would allow the agreed upon modifications and operation. 

Very truly yours, 

By 

Yi 
JAMES T. GORDON, Chairman 

y-Board of Directors 

ATTEST:  LOIS R. HESTERBERG 
County Clerk 

y.V/W,-r?.*L^    /y-    / sCtf/<44l.*jUj?.> 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Division of Ecological Services 
2800 Cottage Way, Room E-2727 
Sacramento, California 95825 

July 26, 1977 

District Engineer 
Sacramento District, Corps of Engineers 
650 Capitol Mall 
Sacramento, California 95814 

Dear Sir: 

This letter sets forth our preliminary views on certain aspects of 
the Cache Creek Flood Control Project, Lake and Yolo Counties, 
California. The letter is intended as an aid in the overall planning 
process and is not our detailed report as provided for under the Fish 
and Wildlife Coordination Act. The following comments, provided in 
response to a verbal request from members of your staff, have been 
informally coordinated with the California Department of Fish and 
Game. As explained to your staff, completion of our detailed report 
has been delayed due to a change in personnel at this office and to 
the time required to coordinate and process our habitat evaluation 
procedures (HEP). We hope to complete the draft of our final report 
by mid-September. 

From our analysis of the project thus far, we have two major concerns 
that may require mitigative measures. The first of these is the loss 
and degradation of aquatic and riparian habitat along the outlet channel 
at Clear Lake. The opportunity exists to adequately offset these 
impacts by implementing the following measures: (1) redesign of the 
easternmost spoil site so that no spoil is placed in the large riparian 
area adjacent to the creek, (2) replacement of riparian vegetation due 
to construction by planting in cleared areas and along the new bypass 
channel, and (3) management of the riparian lands in a manner favorable 
to fish and wildlife. Our second major concern relates to project- 
induced developments expected to follow the lowering of the 100-year 
flood level. As you know, the reduction of flood threat usually fosters 
increased construction in previously flood prone areas with resultant 
losses to fish and wildlife habitat. In this particular case, we under- 
stand that as part of this project Lake County has agreed to maintain, 
through zoning, restrictions on construction below the present 11.6-foot 
level on the Rumsey gauge even though the new 100-year flood level would 
be below that elevation. If this is in fact the case, we do not foresee 
that development pressures in the area below 11.6-feet on the Rumsey 
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gauge would differ under with or without the project conditions and 
no mitigation would be required. 

We envision that our detailed report will deal with these matters 
essentially as discussed above. Based on our analysis to date, we 
do not foresee the need to recommend any land acquisition for miti- 
gative purposes. 

Sincerely, 

V* 
I  Felix E. Smith 

Field Supervisor 

cc: ARD-Env. (ES), FWS, Portland 
AM, Sacramento 
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STATE  Of CAUFOINIA—THE  RESOURCES  AGENO EDMUND G.  SHOWN  JR..  Govrnor 

DEPARTMENT OF PARKS AND RECREATION 
P.O.  »OX  2390 
SACRAMENTO  93811 

(916) 445-8006 

November 4, 1977 

Donald M. O'Shei 
Colonel, C.E. 
District Engineer 
U.S. Army Corps of Engineers 
650 Capitol Mall 
Sacramento, CA 95814 

Dear Colonel O'Shei: 

An Archeological Survey of the Cache Creek 
Basin Project, Lake County 

My staff has reviewed the archeological survey report compiled for the 
undertaking referenced above. 

We were impressed by the professional quality of this report and we support 
Dr. Fredrickson's recommended procedures to alleviate the adverse impacts from 
those cultural resources located within the project's area of potential 
environmental impact. 

Our only suggestion, at this time, is that you should solicit input from the 
Native American community in regards to their concerns over the area's Native 
American archeological sites. We agree with Dr. Fredrickson, that the 
recorded cultural resources: CA-LAK-30, CA-LAK-69, CA-LAK-384, CA-LAK-386, 
CA-LAK-541, CA-LAK-625, CA-LAK-635, CA-LAK-880, CA-LAK-881, and CA-LAK-882, 
are eligible for inclusion on the National Register of Historic Places.  I 
look forward to your request for a determination of eligibility per 
36 CFR Part 63. You are therefore reminded that, in compliance with Executive 
Order 11593, jurisdiction over the lands included in this project includes the 
responsibility to preserve and enhance these cultural resources. We will 
appreciate being kept up-to-date on the progress of this project and receiving 
all subsequent cultural resource assessment reports compiled for this area's 
cultural resources. 

If we can be of further assistance in this matter, please feel free to contact 
William Seidel at (916) 322-8702. 

Sincerely yours, 

\<—_U/vJtf&. 
Dr.  Knox Mellon 
State Historic Preservation Officer 

G-2611A 
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95695 

BOARD OF SUPERVISORS 
9I6-666-S407 August 29, 1978 

Colonel Donald M. O'Shei 
District Engineer 
Sacramento District 
Corps of Engineers 
650 Capitol Mall 
Sacramento, CA 95814 

Dear Colonel O'Shei: 

By letter dated March 20, 1978, the Yolo County Flood Control and 
Water Conservation District provided comments to you on the draft 
feasibility report and EIS for the Cache Creek Basin Investigation. 
In that letter, they stated their agreement with the Corp's final 
choice of alternatives with respect to resolution of the flood 
problem on Clear Lake and sediment problem in Lower Cache Creek 
Basin. As you are aware, the proposed plans involve enlargement of 
the Clear Lake Outlet Channel in Lake County and modification of 
the existing Cache Creek Settling Basin here in Yolo County. At 
this time, the Yolo County Board of Supervisors would like to also 
voice our support for the proposed plans subject to the conditions 
outlined in Minute Order No. 78-650. 

We concur that enlargement of the Clear Lake Outlet Channel will 
require modification of the 1920 Bemmerly and 1940 Gopcevic Court 
Decrees. Accordingly, we intend to work toward modification of these 
decrees at the appropriate time, as necessary to allow implementation 
of the plans as proposed. 

Sincerely, 

«flLLIAM E.  DUNCAN, Vi.ce-Chairman 
Yolo County Board of Supervisors 

WED:wls 

cc: Clerk of the Board, Planning, Public Works, County Administrator, 
and County Counsel 
Lake County 
Capay Valley Water Users Association 
Yolo County Flood Control and Water Conservation District 
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MINUTE ORDER NO. 78-650: Approved by the Board of Supervisors 
on August 29, 1978 

Took the following actions regarding the Cache Creek Basin Corps 
of Engineers' proposal: 

Yolo County Board of Supervisors comments favorably on the 
Cache Creek Settling Basin Project, which is the lower end 
of the Cache Creek. 

Yolo County Board of Supervisors withheld comments on the 
Upper Outlet Project at this time, until further study by 
the Corps and by some agreement to satisfy the concerns 
of the landowners and the Capay Valley Water Users Associa- 
tion along Cache Creek, who will be affected by this project. 

Yolo County Board of Supervisors supports the concept but 
wants further studies made, and to focus specific attention 
to provide ways to mitigate the erosion problems if they 
arise. 

4.  Directed the Vice-Chairman of the Board of Supervisors to 
sign a Letter of Intent, prepared by the County Counsel and 
County Administrative Officer, incorporating parts of the 
Minute Order. 

Instructed copies of the letter to be sent to Lake County 
Board of Supervisors and to Sheldon Wyatt, representing the 
Capay Valley Water Users Association. 

Appendix 6 tf^ 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 
Sacramento Urea  Office 

2800 Cottage Way, Room E-2740 
Sacramento, California 95825 

HUG 1 1978 

In Reply Refer To: ES-S 

District Engineer 
Sacramento District, Corps of Engineers 
650 Capitol Mall 
Sacramento, California 95814 

Dear Sir: 

This is our detailed report on fish and wildlife resources in relation 
to your plan of development for the flood control improvements at Clear 
Lake and sediment control improvements at Cache Creek Settling Basin, 
Lake and Yolo Counties, California. Construction of the project has not 
been authorized by the Congress. 

The report discusses the effects of the project on fish and wildlife 
resources and contains our recommendations for their conservation and 
development. It has been prepared under the authority, and in accordance 
with the provisions, of the Fish and Wildlife Coordination Act (48 Stat. 
401 as amended; 16 U.S.C. 661 et seq.). In addition, it has been 
endorsed by the California Department of Fish and Game as signified by 
the appended letter of July 3, 1978, signed by Director E. C. Fullerton. 

The plan of development proposed by the Corps of Engineers includes the 
establishment of a National Wildlife Refuge at the Cache Creek Settling 
Basin. The Fish and Wildlife Service supports the Corps of Engineers' 
development plan, contingent upon the adoption of the following 
recommendations: 

1. Coordinate post-authorization planning for the replacement 
of riparian habitat along the outlet channel, and for the 
establishment of riparian vegetation along the bypass channel, 
with the California Department of Fish and Game and the Fish 
and Wildlife Service. 

.CONSERVE 
V AMERICAS 

ENEROY 

Provide for fish habitat improvement in the outlet channel, 
and in the bypass channel, by the excavation of potholes in 
the channel bottoms; placement of large boulders and whole 
anchored trees in the channels; and excavation of nesting 
cavities for catfish in the channel walls. 

Save Energy and You Serve America! 



3. Provide for a flow in the reach of Seigler Canyon Creek 
between the bypass channel and the outlet channel sufficient 
to maintain the existing riparian vegetation. 

This report is based on: (1) planning information provided by the Corps 
of Engineers prior to July 1978; (2) the current status of existing 
resources; and (3) projection of futures using current information and 
techniques. Therefore, appropriate revisions may be necessary in the 
event of significant changes in project plans; if the resource base has 
changed; or if anticipated futures are altered. 

Please notify us of your actions regarding our recommendations. 

Sincerely yours, 

Area Manage 

Attachments 



STATE OF CALIFORNIA—RESOURCES AGENCY EDMUND  G.  BROWN  JR., Governor 

DEPARTMENT OF FISH AND GAME 
Ml^felTH  STREET 
SAOWTENTO.  CALIFORNIA 95814 

(916) 445-3531 

Mr. William D. Sweeney 
Area Manager 
U. S. Fish & Wildlife Service 
2S00 Cotta?,e Way, Room E-2740 
Sacramento, California 95325 

Dear Mr. eney 7feu£ 

July 3, 1973 

We have reviewed your draft report of the effects on fish and wildlife of 
the Cache Creek project in Lake and Yolo Counties.  This draft satisfactorily 
addresses our concerns about the earlier draft. We concur with your assess- 
ment of the impacts of the project on fish and wildlife. 

We would like to have several copies of the final version of this report. 

Thank you for the opportunity to review and for including our comments in 
your report. 

Sincerely, 

Director 
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PREFACE 

This is a detailed report of the impacts on fish and wildlife resources 
associated with the proposed construction of flood control improvements 
at Clear Lake and sediment control improvements at Cache Creek Settling 
Basin, Lake and Yolo Counties, California. The feasibility report of the 
Corps of Engineers is being prepared in response to a resolution by the 
Committee on Flood Control of the House of Representatives, dated 
May 26, 1946, and a resolution by the Committee on Public Works of the 
House of Representatives, dated June 19, 1963. The Fish and Wildlife 
Service has been consulted throughout the planning process and has had 
input into selection of the recommended alternative considered in this 
document. 

The findings of this report are based on available data, field investigations 
and surveys conducted according to the methods set forth in the Fish and 
Wildlife Service's Habitat Evaluation Procedures. These procedures provide 
a means to calculate an index of existing and future conditions. 
Characteristics of the community are appraised with respect to their 
value in providing the necessary habitat requirements for selected species. 
The habitat carrying capacity is displayed as Habitat Unit Values, an 
index of quality and quantity of the habitat being evaluated. The basic 
objective of these procedures is to quantify in nonmonetary terms the 
impacts of the plan and to provide a basis for determining the preservation, 
compensation and enhancement measures which are needed to maintain and 
improve the integrity of the ecosystem. 

The analysis for the sediment control part of the project at Cache Creek 
Settling Basin is based on a project life of 50 years and that for the 
flood control part, Clear Lake and Cache Creek, on 100 years. Both 
analysis periods begin in 1985. 

This report was prepared by Fish and Wildlife Biologist Frank J. Michny, Jr., 
Division of Ecological Services, Sacramertto, under the direction of 
Field Supervisor Felix E. Smith. 

DESCRIPTION OF THE AREA 

Cache Creek basin separates naturally into two hydrological areas: Clear Lake 
and its tributaries, and the downstream Cache Creek area comprised of 
Cache Creek and its tributaries. 

Clear Lake is a 42,000-acre, irregularly shaped body of fresh water 
approximately 19 miles long and 7 miles wide. Clear Lake is relatively 
shallow with maximum depths of 30 feet in the upper end and 50 feet in the 
lower end. The lake discharges into Cache Creek via Clear Lake Outlet Channel 
and Clear Lake Dam at the lower end of the 5-mile long channel. 
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Figure 1.  Development along the lakeshore resulting in loss 
of shallow water habitat. 

From Clear Lake Dam, Cache Creek flows toward the southeast for 80 miles to 
Cache Creek Settling Basin from which its waters discharge over a weir 
into Yolo Bypass east of the city of Woodland. From Clear Lake Dam, the 
creek descends through rugged 30-mile long Cache Creek Canyon (shown in 
Figure 2) and then traverses the agricultural lands of Capay Valley 
and Sacramento Valley to reach the settling basin. Two major tributaries 
of Cache Creek, North Fork Cache Creek and Bear Creek, enter the mainstem 
in the canyon. In lower Capay Valley, diversion and distribution facilities 
consisting of two dams and a series of canals convey Cache Creek flows to 
irrigation service areas. During the irrigation season, the total flow 
of Cache Creek is diverted at Capay Dam. Adams Canal, which originates at 
Capay Dam, conveys water to Moore Dam located on Cache Creek 10 miles 



downstream from Capay Dam.    From Moore Dam water is redistributed to 
lands  lying west of Woodland.    There are several diversions of Cache Creek 
flows made above Capay Dam to service lands of upper Capay Valley. 
Agricultural  lands along the reach of Cache Creek downstream from Rumsey 
experience occasional  flooding.    Damage to farmland also occurs when 
streambanks are eroded during high flows. 

* 

Figure 2. Cache Creek descending through Cache Creek Canyon. 

Vegetative cover in the project area varies with slope, soil, exposure and 
elevation. A dense chaparral dominated by chamise, manzanita, and scrub 
oak probably occupies more of the drainage area than any other cover type. 
Oak and digger pine woodland occurs on many of the lower slopes in the 
drainage (Figure 3). Lands in the Cache Creek Canyon area are vegetated 
largely by chaparral and are used for grazing. With the exception of lands 
immediately adjacent to the creek, lands in the lower Cache Creek area from 
Capay Valley to the settling basin are used primarily for irrigated 
agriculture, including tilled crops and orchards. Lands within the 
3,600-acre settling basin are also farmed. Marshes fringe parts of Clear Lake 
and occur in small stands along the outlet channel and tributaries of the lake. 
The largest marsh, shown in Figure 4, is known as Anderson Marsh and is 
located at the southern end of the lake near the upper end of the outlet channel 



Figure 3. Clear Lake basin with 
in background and oak 
foreground. 

chaparral covered mountains 
and digger pine woodland in 

Figure 4.    Anderson Marsh with woodland covered hills  in background. 
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The climate of Clear Lake basin and Cache Creek drainage is typical 
of the Coast Range and Central Valley in that it is characterized by 
warm, dry summers and cool, wet winters. Annual precipitation averages 
21 inches. 

It is estimated that over a million cubic yards of sediment are 
transported annually by Cache Creek downstream to its mouth. The settling 
basin (Figure 5), constructed in 1937, is nearly full; a condition which 
if uncorrected will accelerate the rate of sediment deposition in the 
Yolo Bypass and the lower Sacramento River-San Francisco Bay complex. 

Figure 5. View of Cache Creek Settling Basin with outlet wier 
on right and cropland on left. 

DESCRIPTION OF THE PROJECT 

Implementation of the plan under consideration would provide increased 
flood protection to lands surrounding Clear Lake and would reduce 
deposition of Cache Creek sediments in Yolo Bypass and downstream 
navigation channels. The two components of the plan may be described 
as follows: 



Clear Lake Outlet Channe1-(see attached location and configuration 
sketches, Figures 6 and 7). 

Deepening and/or widening about 3.3 miles of the 5-mile long outlet 
channel  and excavating a 1.1-mile long bypass channel  are the essential 
engineering features of this part of the plan.    The proposed work would 
increase the outlet channel  capacity from 2,500 to 8,000 cubic feet 
per second at a nondamaging lake elevation of approximately 1,326 feet. 
The bypass channel would have side slopes of 1/2 on 1 where excavated in 
rock and 2 on 1 where excavated in earth.    Material excavated from the 
outlet channel  and to construct the bypass channel would be spread on 
80 acres of land nearby.    A control  structure would be constructed in 
the outlet channel   and a weir at the head of the bypass  channel  so that 
flows could be held to non-damaging levels in that part of the outlet 
channel  circumvented by the bypass channel.    Operation of the two 
structures would be such that a flow would be maintained in both channels 
at all  times to insure satisfactory conditions for aquatic organisms. 
Riparian vegetation would be replanted where appropriate along the outlet 
channel and planted along the banks of the bypass channel.    As a 
condition of project approval, non-Federal  interests would be required 
to prohibit future structural development at Clear Lake below the pre- 
project 100-year flood level  unless such structures were flood-proofed. 

Cache Creek Settling Basin: 

This part of the plan provides for restoration of the sediment trap 
efficiency of the settling basin to 50 percent by increasing the height 
of its perimeter levees and by reconstructing and enlarging its outlet 
weir.    The perimeter levees would be raised an average of 12 feet and the 
1,540-foot long cobble weir would be rebuilt to a length of 1,740 feet. 
The level  of water ponded by the weir would be controlled by means of stop 
logs.    The training levee inside the settling basin would be relocated 
toward the western perimeter levee to allow fuller utilization of the 
basin for sediment deposition. 

Excavation of 50,000 cubic yards of sediment would be done annually to 
maintain basin capacity.    The excavated sediment would be temporarily 
stockpiled within the basin until  sold to topsoil  distributors. 

An additional  feature of the plan is the enlargement of levees flanking 
Cache Creek from the settling basin upstream to County Road 102. . All 
levees would be planted with native vegetation. 

The entire 3,600-acre settling basin would be purchased in fee to permit 
establishment and operation of a national wildlife refuge in conjunction 
with the sediment control  function of the project. 
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AQUATIC RESOURCES 

Existing Conditions 

The aquatic habitat of the project area consists of three discernable 
types.  For the purpose of this report these were identified as the 
Lake itself, the outlet channel, and Cache Creek downstream from the 
outlet channel. 

Clear Lake, a eutrophic body of water which is the largest natural 
lake in California, supports a warmwater fishery of statewide importance 
and interest.  Surveys have established the presence of 28 species of 
native and introduced fish. Black crappie followed by bluegill, white 
crappie and white catfish are the predominant species taken by boat and 
shore fishermen. The yield of sport fish is approximately 35 pounds per 
acre per year. In addition to this sport fishery harvest, commercial 
fishermen harvest approximately 185,000 lbs. of blackfish and 110,000 lbs. 
of carp annually. 

The outlet channel, while contiguous to the lake proper, provides somewhat 
different habitat and is a key sport fishing area. Conditions for fish 
are enhanced in the outlet channel (Figure 8) by the presence of riparian 
vegetation, strands of marsh vegetation, and the physical variability 
of the channel bottom and banks. Shade from the trees and brush retards 
the rate of water temperature increase during summer and thus the dissolved 
oxygen content remains high. The exposed roots, gravel bars, marshes, and 
overhanging banks characterizing the channel provide cover and resting 
sites for fish. These conditions also foster production of a food supply 
for fish in the form of aquatic and terrestrial invertebrates. 

Figure 8. Outlet channel with overhanging riparian vegetation, 



Cache Creek proper, which begins at the dam located at the end of 
the outlet channel, represents a small stream type ecosystem. Prior 
to construction of the Sacramento River Flood Control Project, when 
Cache Creek emptied directly into the Sacramento River, and before 
the construction of dams, levees, and diversions on Cache Creek, the 
creek supported populations of Chinook salmon, American shad, and 
steelhead trout. The predominant species now found in Cache Creek 
are members of the minnow family such as squawfish, carp and roach. 
However, warmwater sport fish such as channel catfish, white catfish, 
largemouth bass and smallmouth bass are present and support a fishery. 
Due to agricultural diversions, Cache Creek below Capay Dam to the 
settling basin, as shown in Figure 9, is an intermittant stream for the 
most part and therefore does not support a significant fishery. A live 
stream below Capay ordinarily exists only in the late fall, winter, 
and spring when the seasonal rainfall occurs and when diversions for 
agriculture are minimal. 

The species selected as aquatic evaluation elements are presented in 
Table 1. These species are believed to be representative of the aquatic 
ecosystems being analyzed and their habitat conditions should provide a 
relative index of the health of the ecosystem under consideration. As 
can be seen, the elements for the lake and outlet channel are quite 
similar. This is because the outlet channel is an extension of the lake 
and the areas are ecologically similar. The evaluation elements selected 
for the creek are somewhat different. With the creek we have moved into 
a true stream environment and have included species such as smallmouth 
bass and squawfish which are more representative of this type of habitat. 

Figure 9. Cache Creek near Woodland during the summer months 
displaying the lack of flow. 
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Table 1. Aquatic Evaluation Elements. 

Species 

Aquatic insects 
Crustaceans 
Carp 
Blackfish 
Clear Lake Hitch 
Squawfish 
Smallmouth bass 
Largemouth bass 
Sacramento perch 
Bluegill 
White crappie 
Catfish 
Mississippi  silverside 
Mosquito fish 

Lake Outlet Channel Creek 

xx x 
xx x 
xx x 
x 
x 

X 
X 

XX X 
X 

XX X 
X X 
XX X 
X X 

X X 

Future Without Project 

Without the proposed project the aquatic habitat condition of both 
Clear Lake and Cache Creek should remain relatively unchanged.  In regard 
to the outlet channel, however, we believe that there would be an 
approximate 20% reduction in habitat quality. This would be attributed 
to removal of vegetation and developments along the channel, such as 
bulkheads, which would degrade the supportive capabilities of the stream. 
Examples of this type of development are illustrated in Figure 10. 

Figure 10 Shoreline developments along the outlet channel. 
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Future With Project 

The principal effect of the project on Clear Lake would be a reduction 
in both the height and frequency of flood levels.    The biological 
productivity of lacustrine or lake ecosystems depends to a large 
extent on the shallow water zone, including marshlands which by 
reason of their contribution of detritus are of basic importance in 
the aquatic food web.    Much marshland vegetation along the lake's 
periphery has already been lost as a result of lakefront development. 
In view of the fact that under project conditions all new structures 
built below the preproject 100-year flood level would have to be flood- 
proofed (as is now the case by reason of Lake County's participation 
in the National Flood Insurance Program), it is not anticipated that 
development in the shallow water zone would differ from that which would 
occur under without-the-project conditions. 

Deepening and widening of the outlet channel would have a detrimental 
effect on aquatic resources through the removal of snags, boulders, and 
overhanging riparian vegetation, all  of which are important components 
of stream habitat.    Although the bypass channel would constitute new 
aquatic habitat, it would be of limited value to sportfish because of its 
uniformity and general absence of features characteristic of a natural 
stream.    Maintenance of both channels would be a recurrent negative 
factor. 

The only project impact of note on Cache Creek from Clear Lake Dam to 
Cache Creek Settling Basin would be a modification of its flow regime 
during periods of heavy runoff.    Corps of Engineers studies indicate that 
there would be no significant change in the erosion patterns of Cache 
Creek due to the increased outflows made possible by the project.    Thus, 
fishery resources in Cache Creek would be largely unaffected. 

Summary of Impacts 

No significantly adverse, project-related impacts are expected for either 
Clear Lake or for Cache Creek downstream from the dam.    The outlet channel 
would experience some degradation as a result of the proposed project. 
However, due to the fact that the amount of aquatic habitat would be 
significantly increased,  (by reason of the bypass channel) post-project 
values, with proper management, would be higher than without project 
values, as indicated in Figure 11.    A summary of the habitat analysis for 
all  aquatic habitats in the project area is presented in Table 3. 

12 
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TERRESTRIAL RESOURCES 

Existing Conditions 

The riparian vegetation in the project area, comprised largely of 
willows, cottonwoods, and various shrubs and herbaceous plants, probably 
provides habitat for a greater variety of wildlife than any other type. 
However, the wetlands of Anderson Marsh constitute the largest 
contiguous fish and wildlife production area in the Clear Lake basin. 
Field studies have revealed the presence of 91 species of birds in the 
marsh, including 57 that nest there. 

Of particular concern in relationship to the marshes around Clear Lake 
is the local population of western grebes. Until recent years, the lake 
was an important breeding area for this species. The reason for the 
decline is considered to be a combination of human disturbance, habitat 
destruction, low water, and pesticides. Nesting is now apparently 
restricted to Long Tule Point on the lake's southern shore east of Lakeport. 
Even there, continued nesting success is under threat of agricultural and 
urban encroachment. 

Cache Creek from the lake to the settling basin serves as a watering area 
for wildlife and is therefore of special importance during critically dry 
periods. Big game species in the project area are the tule elk, black- 
tailed deer, and black bear. Most of the elk herd, estimated at 
125 animals, is located between Bear and Cache Creeks south of Highway 20. 
Open season for tule elk was closed by act of the California Legislature 
in 1971 until such time as the statewide population reaches 2,000 animals. 
Black-tailed deer are common throughout Clear Lake basin along Cache Creek 
from Clear Lake Dam to Esparto (density is estimated at 10 to 30 per square 
mile). Over-utilization of the range by cattle has been detrimental to both 
deer and elk populations. Because of land ownership patterns, most hunting 
for deer, except in the Cow Mountain area, is by landowners and club members. 
The black bear population in the project area is low and hunter use is 
unknown. 

Upland game in the project area includes gray squirrel, mountain and 
valley quail, mourning dove, ring-necked pheasant and black-tailed jackrabbit. 

Fur animals such as ringtailed cat, raccoon, mink, gray fox, bobcat, 
muskrat, beaver and striped skunk inhabit the project area. 

Clear Lake is not on a major waterfowl flyway or migration route, but puddle 
ducks such as pintail, teal, and shoveler can be found there on an inter- 
mittent basis during migration and wintering periods. Large numbers of 
scaup and canvasback have been reported at times of unfavorable weather 
along the coast. The lake supports a resident population of mallards. 
Hunting use of the lake is relatively light and success is poor. Even 
though several thousand ducks may be resting on the lake at one time, their 
habit of "rafting-up" well away from the shore makes it extremely difficult 
to approach within shooting distance. Cache Creek Settling Basin attracts 
large numbers of migratory waterfowl during the winter flood period. 
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Nongame bird species frequenting the project area include herons, 
egrets, owls, red-tailed hawks, and many songbirds. These birds and 
other nongame animals contribute to the public's enjoyment of natural 
living resources. 

Species listed as endangered by the State and Federal Governments which 
one might expect to see in the project area on rare occasions are the 
Southern bald eagle and the American peregrine falcon. The California 
yellow-billed cuckoo, listed as rare by the State, has been observed in 
Anderson Marsh and in the riparian habitat at the southern end of Clear 
Lake and along the outlet channel. 

For the purpose of habitat evaluation, the terrestrial habitat was 
divided into fifteen types as displayed in Table 2. With the aquatic 
evaluation, the species selected as evaluation elements are believed to be 
representative of the habitat types analyzed and their habitat conditions 
should provide a relative index of the health of the ecosystem. 

Future without project 

Without the project a certain amount of both habitat loss and degradation 
is expected to occur over the period of analysis. The majority of these 
losses would occur in the area of the outlet channel which will be 
subject to further development pressure in the future. We believe that the 
expansion of residential areas and modifications of the banks of the outlet 
channel would lead to habitat value losses in the outlet channel itself, 
and the bordering riparian, pasture, grassland, and marsh areas. No change 
in present land use is anticipated at Cache Creek Settling Basin over the 
period of analysis without the project. 

Future with project 

As a direct result of the project, the 100-year flood level at Clear Lake 
would be lowered from its present elevation of 11.85 feet to 9.6 feet on 
the Rumsey Gage at Lakeport.    While much of the shoreline has been developed 
for various purposes,  important wildlife habitat remains in many areas in 
the form of riparian vegetation, marshland, cropland and grassland.    The 
marshes at the rim of the lake are of particular importance to wildlife. 
This habitat is essential  to the survival of many species of wildlife and, 
due to its proximity to the lake, is subject to continued degradation. 
Inasmuch as new development below elevation 11.85 would be subject to the 
same constraints on building as now apply, it is not anticipated that 
habitat destruction due to lakeshore development would be accelerated by 
the project.    It is noted as well  that there would be no change in the 
water regime below a lake elevation of 7.56 feet on the Rumsey gage, an 
elevation of 2 feet or more above that of the marshes. 

Modification of the outlet channel would result in the loss of some riparian 
vegetation, both woody and herbaceous.    Also valuable riparian vegetation 
along Seigler Creek between the bypass channel and the outlet channel would 
be adversely impacted if project operation significantly altered the flow 
regime of that reach of the creek. 
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Grebes X X 

Wading Birds X X X X X X X X 

Waterfowl X X X X X X 

Raptors X X X X X X X X X X X X X X X 

Valley Quail X X X X X X X 

R.N.  Pheasant X X X X 

Shorebirds X X X 

Mourning Dove X X X X X X X X X X X 

Kingfisher X X 

Woodpecker X X 

Songbirds X X X X X X X X X X X X 

Jack Rabbit X X X X X X X 

Rodents X X X X X X X X X X X X 

Muskrat X X X 

Raccoon X X X X X X X X 

Skunk X X X X X 

B.T. Deer X X X X X X 
• 

X X 
 1 

Table 2. Terrestrial Evaluation Elements. 
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Since the only effect of the project on Cache Creek from Clear Lake 
Dam to the settling basin would be a modification of the winter flow 
regime, there should be no adverse impacts on wildlife resources in that 
reach of the project. 

The establishment of a wildlife refuge within the 3,600-acre Cache Creek 
Settling Basin would preserve and enhance the wildlife resources at that 
location. The settling basin now provides important wintering habitat 
for migratory birds of the Pacific Flyway and, under project conditions, 
would provide improved habitat. The refuge, appropriately managed, would 
accomtiodate approximately 7,300 waterfowl use days and 160,000 shorebird 
and marshbird use days annually. 

Summary of Impacts 

As with the aquatic evaluation, no project-related impacts are expected 
for the Clear Lake area or Cache Creek downstream from the dam.    The 
preponderance of the project-induced impacts are directly related to 
modification of the outlet channel.    Losses or gains for those habitat 
types exhibiting a significant change are presented in Figure 12.    The 
entire habitat analysis is summarized in Table 3 for the Clear Lake- 
Cache Creek portion of the project and in Table 4 for the Settling Basin portion, 

For that part of the project covered by Table 3, all but one of the habitat 
types are expected to sustain some loss in value--or no loss--under the 
without-the-project condition  (column 6).    The single exception, Segment 1 
Urban and Builtup, is explained by reason of anticipated growth in that 
habitat type.    Due to the fact that more natural  habitats would have to be 
degraded to replace losses in Urban and Builtup, and Riparian  (urban) no 
compensation requirement has been listed for those habitat types. 

Column 7 of Table 3 displays the net difference in habitat units for each 
habitat type over the period of analysis with the project in place.    The 
increase in habitat units shown in this column for slough habitat (of 
benefit to both aquatic and terrestrial animals)  is due to project creation 
of 21.4 acres of slough habitat in the form of the bypass channel.    The 
conversion of some irrigated pasture to grassland, due to the severing of 
fields by the bypass channel, accounts for the indicated increase in 
grassland habitat units and the decline in habitat units for irrigated pasture. 
Habitat unit losses sustained by woodland, riparian, and marsh habitat types 
are attributable to the impacts of project construction, taking into account 
the losses that would have been sustained by these habitat types in the 
absence of the project.    Original  engineering data presented to us indicated 
a 8.8-acre loss in riparian (rural) habitat.    Subsequent information has 
shown that the loss of this habitat would be reduced to approximately 
2.3 acres.    Because of this, the compensation requirement listed for this 
type habitat, 62.8 acres, would be considerably reduced. 
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With or without the project, it is assumed that some degradation of 
marsh habitat at Clear Lake would take place over the period of analysis. 
However, the degree of degradation would not differ significantly under 
either condition. Hence, the negative value in column 6 and the zero 
value in column 7. 

Acreage required to compensate for losses (or "gains") shown in 
column 8 are derived by dividing corresponding values in column 7 by 
the management potential value (column 4) for the habitat type. If no 
management potential exists for a particular habitat type compensation 
requirement is determined by dividing the change in project (column 7) 
by the Habitat Unit Value (column 3). The supporting rationale is that 
compensation in kind is attainable only through the improvement or 
development of comparable habitat to the extent necessary to accommodate 
the numbers of animals displaced by the project. 

As indicated in column 6 of Table 4, no change in present land use and 
therefore habitat units is anticipated at Cache Creek Settling Basin 
over the period of analysis without the project. The changes in 
annualized habitat units with the project (column 7) would occur as a 
result of habitat improvement in an intermittent waterway, i.e., the 
training channel within the basin and as a result of the conversion of 
cropland to higher value seasonal wetland. The conversion of cropland to 
seasonal wetland would be completed by year 5 of the period of analysis. 

DISCUSSION 

Clear Lake, Outlet Channel, and Cache Creek: 

From the perspective of fish and wildlife conservation, the most desirable 
plan for flood protection at Clear Lake would be flood plain zoning alone. 
When additional public interest considerations are taken into account, 
however, it appears that the selected plan constitutes a reasonable 
proposal for the relief of flood problems. 

Deepening and widening Clear Lake Outlet Channel and excavation of the 
bypass channel should be accomplished in a manner causing minimal 
disruption of the streambed and associated riparian vegetation. Measures 
which would prevent, reduce, and offset anticipated losses are discussed herein. 

Of special concern is the effect that channelization would have on riparian 
habitat in the project area. In California, riparian habitat covers 
only about 350,000 acres, or less than half of one percent of the State. 
Of twenty-nine major habitat types in California, the riparian type 
possibly provides habitat for a greater variety of wildlife than any other. 
Conditions for fish are also enhanced by woody vegetation at the land-water 
interface. It is important to recognize that animals displaced from 
riparian, or other, habitat cannot survive merely by moving into a similar 
habitat nearby as that habitat is ordinarily supporting wildlife populations 
to the limit of its carrying capacity. Thus, any loss or degradation of 
habitat results in an ultimate reduction of wildlife populations. 
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The marsh habitat contiguous to Clear Lake and its outlet channel 
supports a diversity and abundance of fish and wildlife species. A 
special attribute of this habitat type is its production of nutrients 
for the growth of micro-organisms and invertebrates which are at the 
base of aquatic and many terrestrial food chains. Many of the wildlife 
species utilizing the basin are dependent on the basic production of 
these wetlands. The Clear Lake sport fishery would be unexceptional 
without the marshes as they provide areas for fish feeding, rearing and 
resting. Further, these shallow areas provide fishable waters when 
wind conditions drive anglers from other parts of the lake. 

Diversity is a key characteristic of a productive aquatic ecosystem. 
The elimination through channelization of holes, snags, emergent 
vegetation, meanders, riffles, and pools has been shown to be directly 
correlated with reduction in fish and wildlife populations. Increasing 
the hydraulic capacity of Clear Lake Outlet Channel would require the 
removal of marsh and riparian vegetation along portions of the outlet 
channel above the head of the bypass channel and below the terminus of 
the bypass channel. Aquatic habitat would be adversely affected in 
the altered reaches of the outlet channel. Construction of the bypass 
channel would result in the loss of some marsh and riparian habitat at 
its junctures with the outlet channel and the loss of irrigated pasture, 
of value to wildlife, throughout its length. An examination of the 
data pertaining to twelve cross sections of the outlet channel indicates 
that approximately half of the channel would be dredged. About 21 acres 
of aquatic habitat would be created by the bypass channel, but because of 
the new channel's conformation and uniformity, and because of periodic 
maintenance dredging, its biological productivity would be lower than 
that of a natural channel. 

Deposition of spoil from channel enlargement and excavation would have 
originally resulted in the loss of grassland habitat, scattered trees, 
and riparian habitat. The potential loss of riparian habitat, some 9 acres 
in all, has been reduced some 6.5 acres by redesigning the easternmost 
spoil area. The reestablishment of riparian vegetation in areas denuded 
by construction and the establishment of a riparian corridor along each 
side of the bypass channel would, in time, offset the destruction of 
this habitat type. 

The outlet channel is an important fishery area from both a production 
and utilization standpoint. While the additional aquatic habitat developed 
by reason of the bypass channel would compensate for aquatic habitat losses 
over the life of the project, there would be a substantial initial loss 
following project construction. The initial loss could be ameliorated by 
instituting a management program in both the bypass and outlet channels. 
The program should include the creation of potholes in the channel bottoms, 
the placement of large boulders and whole anchored trees in the channels, 
and the excavation of nesting cavities for catfish in the channel walls. 
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An additional area of concern is the impact that the bypass channel 
would have on Seigler Canyon Creek between the new channel and the 
creek's confluence with the outlet channel. This reach of the creek 
supports a valuable stand of riparian vegetation which would deteriorate 
if provision were not made to insure that some portion of Seigler Canyon 
Creek flows continue past the bypass channel to the outlet channel. A 
siphon or comparable facility should be installed at the creek bypass 
juncture to insure flows adequate to support this vegetation. 

Losses of irrigated pasture would be largely offset by the conversion 
of these areas to grassland habitat. Losses of marsh and woodland would 
be relatively insignificant and, as such, we do not believe that compensatory 
measures would be necessary. In essence then, we believe that fish and 
wildlife habitat losses would be satisfactorily compensated with the 
incorporation of short-term fish habitat improvement measures, and the 
planting of riparian habitat along the denuded areas of the outlet 
channel and along the new bypass channel. 

Cache Creek Settling Basin: 

Establishment of a national wildlife refuge at the settling basin would 
increase the wildlife habitat values within the basin and on surrounding 
farmlands as well. Establishment of the refuge would contribute significantly 
to the goals of the National Migratory Bird Management Program, one of 
which is the preservation of suitable wetlands and the development of new 
wetlands in the Central Valley of California. It would provide additional 
wintering habitat for Pacific Flyway waterfowl and thus would complement 
the Service's operations at Sacramento, Delevan, Colusa, and Sutter National 
Wildlife Refuges and the California Department of Fish and Game's operations 
at Gray Lodge, Grizzly Island, and Joice Island Wildlife Management Areas. 
Improving wetland habitat at Cache Creek Settling Basin would facilitate 
better distribution of waterfowl populations wintering in the Central 
Valley—a key management consideration for alleviation of waterfowl 
disease and crop depredation problems. 

Economic Evaluations 

The major effect of the project in terms of human use and economic values 
would be felt in the vicinity of the outlet channel and the settling basin. 
Since it is assumed that the project would have minimal or no effect on 
Clear Lake itself or on Cache Creek, these segments were not evaluated 
from a man-day use or monetary perspective. Figure 13 presents a graphical 
display of those values that would experience a significant change as a 
result of the project. Tables 5 and 6 present the monetary analysis in 
terms of human use for both project segments. 

Economic justification for the refuge is shown by the least costly 
alternative means of establishing a refuge supporting equivalent bird use 
in Yolo County, i.e., acquisition, development, and operation of Cache 
Creek Settling Basin exclusively for wildlife purposes. It is estimated 
that the cost of acquiring the refuge in fee title would be about $1,980,000. 
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Table 5. Monetary Analysis - 

OUTLET CHANNEL, CLEAR LAKE AND CACHE CREEK 

dollars 

Average Annual 
Equivalent Value 

Present Worth 

Without Project 

54,089 

815,089 

With Project 

41,868 

630,966 

Difference 

- 12,221 

- 184,123 

1/ 100-year period of analysis; 6.625% rate of interest; hunting and fishing use 

Table 6. Monetary Analysis 

CACHE CREEK SETTLING BASIN 

1/ 

dollars 

Average Annual 
Equivalent Value 

Present Worth 

Without Project 

43,374 

628,606 

With Project 

194,261 

2,815,390 

Difference 

+  150,887 

+ 2,186,784 

1/ 50-year period of analysis; 6.625% rate of interest; hunting use and non- 
consumptive visitation. 
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Initial  development and annual operation costs for facilities and 
management necessary to achieve basic objectives of the migratory bird 
management program are estimated at $560,000 and $125,000, respectively. 

With respect to your economic analysis for this multiple purpose project, 
it is our view that all  costs associated with the refuge may be properly 
considered as being fully offset by the non-monetary benefits realized 
(i.e., bird use-days) because the refuge would serve the interest of the 
National Migratory Bird Management Program.    Additionally, we believe 
that it would be appropriate to credit the project with benefits 
equivalent to:    (1) the savings achieved by establishing the refuge as 
a feature of the multiple purpose project in lieu of a single purpose 
refuge project,  and (2)  the monetary value attributable to hunting, 
visitation, and crop depredation prevention. 

Present-day crop depredation benefits are estimated at $75,000 annually. 
The refuge itself would support approximately 6,600 hunter days annually. 
Due to the refuge, waterfowl  hunting on surrounding lands would also 
increase to 5,450 hunter days annually.    The total number of hunter days 
in and around the settling basin with the refuge in place,  12,050, 
represents an increase of 7,450 over without the project conditions. 
Pheasant hunting would occur on the refuge and surrounding lands, but it 
would generally be done in conjunction with waterfowl  hunting during 
concurrent open seasons.    Because of the proximity of the refuge to 
metropolitan areas, the foregoing levels of hunter use would be attained 
at the beginning of the analysis period and remain there during the project 
life.    In addition to hunting, refuge activities would include bird 
watching, wildlife photography, and other forms of nature study.    Average 
annual  visitation to the refuge for these nonconsumptive purposes would 
approximate 39,000 use days.    Thus the increase in hunter days and non- 
consumptive use attributable to the establishment of the refuge is 
estimated at 7,450 and 39,000 use days with a day use value of $9.00 
and $2.00 respectively. 
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