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FOREWORD

In 1968 the Corps of Engineers submitted its report on the
Dos Rios Project to the State of California for review. In May I969,
Governor Reagan expressed his concern about the flooding of Round
Valley and the displacement of the Indian community and asked for a
study of project alternatives.

Bulletin No. 172 was prepared in response to the Governor's
request. It summarizes the studies of six principal alternative devel-
opments and briefly describes several secondary alternatives.

This appendix presents detailed descriptions of the alter-
native developments investigated. It includes discussions of the
formulation of the projects and provides cost data for each alternative.

William R. Gianelli, Director
Department of Water Resources
The Resources Agency
State of California
January 27, I97O
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IKTRODUCTION

On May 13, 19^9 , Governor Reagan directed the Department of Water
Resources to work with the Corps of Engineers to make further analyses of
possible developments within the Eel River watershed. In response to that
directive, the Department prepared Bulletin No. 172, "Eel River Development
Alternatives". This appendix outlines the criteria and procedures used in

the study and presents detailed information on the various alternatives.

Definition of Altemative

s

A primary need was to define what would constitute an alternative
for purposes of this study. Ideally, each alternative would provide the same
flood control, recreation, and water supply accomplishments as the proposed
large Dos Rios Project. However, the physical and economic limitations pre-
clude meeting such a criterion. The standard was adopted that an alternative,
as a minimum, would have to produce a yield at the Sacramento-San Joaquin
Delta equivalent to the 900,000 acre-feet of new yield which the Corps' Dos
Rios Project could provide. To allow for local use, those alternatives employ-
ing the southern diversion route would have to produce about 200,000 acre-feet
per year in addition to the basic 900,000-acre-foot yield. The flood control
and recreation accomplishments varied with an individual alternative's
capabilities.

Economic Criteria

In keeping with the Department ' s usual planning procedures , a

100-year period of analysis was used for the alternatives study. The
beginning of the period of analysis was chosen as I986, the year in which the
State Water Project is expected to first need additional water supplies. An
interest rate of 5 percent was used throughout the study. All cost estimates
for the alternatives were adjusted to the same price basis, July I969.

No attempt was made to differentiate between potential state and
federal expenditures at this level of study. Nevertheless, the extent of
federal participation could have a major impact on the attractiveness of the
alternatives from the State's viewpoint.

Economic analyses of the various developments covered by this study
were limited to direct project costs. The total cost of each project would
be allocated among the various project purposes, including flood control,

recreation, and water supply. These cost allocations, needed to determine
the cost of water from each development, require detailed and lengthy evalua-
tions of project benefits. Work on evaluation of benefits is being carried
out as part of the Department's current reexamination of issues involved in

routing of water from the Eel River.
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GEOLOGRf, DESIGN, AND COST STUDIES

Most of the features which are included in the alternative develop-
ments have been studied previously in connection with the investigations
which led to the initial choice of the Dos Rios Project. The levels of stuay

of the various features range from complete feasibility reports to low-level
reconnaissance. Given these levels of prior study, special effort was made to

achieve comparability in cost estimates.

The Dos Rios Project variations, the Spencer Project on the Middle
Fork Eel, and the Rancheria Project were covered by investigationc for
Bulletin No. 171^ "Upper Eel River Development -- Investigation of Altemativf
Conveyance Routes". Work on these projects for this report consisted mainly
of indexing cost estimates to the selected price basis.

At the time the Governor requested this work, the Department was
completing additional surface geologic studies of the sourthern route diversion
facilities and the major damsites in the Cache Creek Basin. New designs and
cost estimates of these features were prepared for use in this study. The
Department also performed limited surface geologic investigations and prepared
cxirsory cost estimates for the pimping plants and tunnels required to move
water upstream from the lower Eel River developments.

The Corps of Engineers provided preliminary cost estimates for
Yellow Jacket Dam and Reservoir and independently formxilated various eastern
route alternative projects. The Bureau of Reclamation furnished 'tiost esti-
mates for Mina Dam and Reservoir, the English Ridge Project, and the Paskenta-
Newville Project. The Mina data are very preliminary, but the other two
projects have been investigated at the feasibility level.

Four features, the Grindstone Tunnel and Bear Valley, Blue Ridge,
and Mill Creek Dams, are of special significance to the six principal alter-
natives. Accordingly, the Department retained the firm of Bechtel, IncoiTX)rated,
to evaluate the sites and to prepare cost estimates for each of these features.
The consulting firm concluded that the available evidence made it reasonable
to assume that each of the four features could be successfully constructed.
The cost estimates for these features, which are shown in this appendix, have
been derived from the Bechtel estimates, with adjustments only for difference.,

in size of dam or diameter of tunnel.

Feasibility studies of all aspects of project development are needed
prior to the implementation of any of the alternatives.

Rejected Alternatives

Bulletin No. 172 identifies ten secondary alternatives, in addition
to the six principal alternatives. All of the principal alternatives and six

of the secondary alternatives are described in detail in this appendix; the
remaining foior plans, discussed in the following paragraphs, were rejected
because of unsuitable geologic conditions at key damsites.

-2-



Alternatives 9 and 11 were formulated as eastern and southern diver-
sion route plans from an Indian Springs Reservoir on the main Eel River.
Located just 2 miles downstream from the mouth of the Middle Fork Eel River,
Indian Springs Dam could form a l,750»000-acre-foot reservoir reaching to the
extreme lower ends of both Round Valley and Little Lake Valley. From a physi-
cal standpoint, the Indian Springs Project appeared attractive because it
could provide flood protection in addition to developing substantial water
supply. However, surficial geologic examinations of the Indian Springs Dam
site which were conducted during this study indicated that the site was
unsuitable for the high dam (515 feet) which would be required. A shear zone,
believed to be major, exists in the channel area and extensive landslides are
present on the right abutment. For these reasons, study of Alternatives 9
and 11 was abandoned.

Alternatives 10 and 12 were investigated as eastern and southern
diversion route plans from an Upper Island Mountain Reservoir on the lower Eel
River. Upper Island Mountain Dam site is located about 20 miles downstream
from the mouth of the North Fork Eel River. The project initially appeared
attractive because it could develop essentially all of the runoff which would
be available at Yellow Jacket Dam site farther downstream. However, investi-
gation by the Department during this study revealed that the Upper Island
Mountain Dam site is unsuitable for construction of the very high (TOO to
800 feet) dam which would be required. Much of the foundation rock is sheared
and crushed to such a degree that the integrity of the foundation is question-
able. In addition, landslides and deep overburden cover much of the damsite
and adjacent areas. Therefore, planning work on Alternatives 10 and 12 was
halted.

Many other potential damsites within the Eel River Basin have been
eixamined during earlier investigations. They have been rejected for various
reasons before this study of alternatives was begun. These include Jarbow,
Etsel, and Lower Etsel Dam sites on the Middle Fork Eel River, which were
abandoned because of adverse foundation conditions. On the main Eel River
between the Middle Fork and the North Fork confluences. Woodman and Bell
Springs Dam sites have similarly been considered and rejected because of
unsuitable geologic conditions. Sequoia Dam site, on the lower Eel River just
upstream from the mouth of the South Fork, was rejected because the nearby
Yellow Jacket site appears to be superior.

WATER SUPPLY STUDIES

Studies of the water supply capabilities of each alternative are
based on meeting the projected needs for water in the Sacramento-San Joaquin
Delta to maintain the contractual commitments of the existing State Water
Project. In addition, those systems using a southern diversion route were
formulated to supply an additional 200,000 acre-feet per year to meet projected
demands in Mendocino, Lake, Sonoma, Napa, and Marin Counties; an analysis was
also included for an independently-constructed English Ridge Project which
could serve these needs if an eastern diversion route was constructed.

The need of the State Water Project for additional water will vary
from year to year. In about half of the years, the natural runoff and the
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yield of the initial conservation facilities (Oroville and San Luis Reservoirs

and the Delta facilities) will be adequate and no additional water will be

needed. In drier years, some additional water will be required and, in a pro-

longed dry spell such as occurred in 1928 through 193^, an additional supply

averaging 900,000 acre-feet per year will be needed, after taking into account

all allowable agricultural water deficiencies. The initial demand for addi-

tional water is projected to occur in I986 and the full demand by about 1990.

Alternatives 3 and 6, involving the Yellow Jacket Project on the

lower Eel River, would provide more water than the existing State Water Project

and local demands will require. In these cases, it was assumed that the extra

capacity would be used to deliver supplemental firm yield above the minimum
State Water Project yield now under contract. This firm yield would be de-

livered every year, as contrasted to the State Water Project yield which would
be coordinated with the supply in the Delta. For purposes of this study, the

demand for supplemental finn yield was assumed to begin in 1990 and increase
annually by 150,000 acre-feet per year.

Project Sizing

The traditional concept for sizing water projects is that of maxi-
mization of net benefits; the project scale is enlarged until the incremental
costs of enlargement are equal to the incremental benefits produced. In this
study, conventional reservoir operation analyses showed that some extremely
large reservoirs could be Justified since the incremental costs of yield were
relatively low. However, these extremely large reservoirs would have carry-
over periods (the intervals between the times when the reservoir filled
completely) approaching the length of the 50-year hydrologic study period.
Thus, while the studies satisfied the conventional definition of yield, the
carryover periods were without precedent, and the large yields were made
possible only by the "wet-dry-wet" cycle in the I9II-60 hydrologic study
period. The yields of the extremely large reservoirs would be statistically
much less dependable than those of smaller reservoirs which could refill more
easily. Therefore, an alternative method for limiting the sizes of reservoirs
was needed.

To meet this need, a criterion was developed which allowed matching
the amount of total active storage capacity in a reservoir system to the net

water supply which would be available, on a long-term average basis, for re-

filling once the reservoirs were drawn down to minimum level. The Corps'

Dos Rios Project was selected as a guide for matching storage capacities to

the available water supplies. The T,600,000-acre-foot Dos Rios Reservoir was
found to have a ratio of active storage to net long-term average annual re-

filling supply of 13. Thus, when operating at full demand levels, the average
refilling time of the large Dos Rios Reservoir would be 13 years. This re-

filling time was used as a guide to establish the amount of storage in a

given system when no other constraint was applicable. After this method was

used to determine the total storage needed in a system, an economic balance
was employed to apportion the total storage among the various reservoirs.

Using this method of sizing, it was found that most of the principal

alternatives would produce only slightly more yield than required to meet
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state Water Project and local demands. Therefore, to facilitate comparison,
minor adjustments were made in project formulation to make the principal
eastern route projects yield 900,000 acre-feet per year and the southern route
projects yield 1,100,000 acre-feet per year. The alternatives involving
Yellow Jacket Reservoir on the lower Eel River could produce considerably more
yield than any of the other systems. They could not be formulated to have
yields comparable to the other alternatives without severe distortion of their
actual capabilities. Therefore, the Yellow Jacket Reservoir alternatives
illustrated were sized in accordance with the criterion described above and
would produce much larger yields than any of the other alternatives.

Project Staging

Economic analyses of the alternatives were based upon staging plans

which would allow the various dams and tunnels to be constructed as late as
possible to still permit meeting the projected water demands. Recent studies
indicate that a large Dos Rios Reservoir should be completed by about 1983 to
allow time for reservoir filling to provide a reasonable chance of success in
meeting the State Water Project demands projected to begin in I986. This long
filling interval is caused primarily by the large amount of dead storage in
Dos Rios Reservoir. Based upon these Dos Rios Reservoir filling studies, the
following criterion was developed for staging resei-voirs in this study: The
total active storage of a given reservoir system should be two-thirds full by
the end of the demand buildup period, assuming that average inflow and demand
conditions prevail during the filling period. The system should also be capa-
ble of meeting the initial possible demands in I986, barring an extremely dry
period during the first year or two of operation.

Using this criterion, it was found that most of the alternatives
could be staged for somewhat later construction than the large Dos Rios
Reservoir. These later construction dates would be made possible by the
higher ratios of inflow to storage.

FLOOD CONTROL STUDIES

Early in this study, the Corps of Engineers furnished estimates of
the flood benefits associated with varying amounts of flood reservations in

the various Eel Basin reservoirs, as well as recommended amounts of flood
reservation at each site. The estimates were based on the assumption that
the Eel Delta Levee Project would be in operation.

Insofar as practical, each alternative was formulated to provide
at least the same flood control as the Corps' Dos Rios Project. Provision
was made for inclusion of specific flood control storage reservations where
feasible. With the low incremental cost of storage in the large Dos Rios
Reservoir with Round Valley storage, the Corps found that 600,000 acre-feet of
flood control reservation was justifiable. For the small Dos Rios Reservoirs
considered in this investigation, the limited amount of storage available would
preclude the inclusion of any specific flood reservation, although some inci-
dental flood protection would be afforded by the normal operation of the
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reservoir. With the intermediate sizes of Dos Rios Reservoir (with Round
Valley protected), projects were formulated to provide flood protection approx-
imately equivalent to that which would be provided by the Corps' Dos Rios
Reservoir plan. A large reservoir on the lower Eel River woijld be able to
provide substantially greater flood protection than any Dos Rios Project.

FISH AND WILDLIFE STUDIES

The Department of Fish and Game furnished data on the average sizes
of anadromous fish runs at the various damsites, estimates of the necessary
flow releases for fish presei-vation, information on hatchery sizes and costs,
and data on the lands .^nd costs required for wildlife preservation. The
estimates are preliminary and may be changed as more fish and wildlife data
become available. Only the major cost items were estimated and some additioneO.,
but as yet unidentified, preservation measures may be necessaiy. However,
the estimates are suitable for this comparison of alternative plans.

i
The question of possible enhancement of the downstream anadromous

fishery has arisen often during discussions of the large Itos Rios Project.
The same possibility applies to most of the alternative Eel River proposals.
The Department of Fish and Game is continuing studies aimed at a full reso-
lution of the fisheries preservation aspects of the Dos Rios Project. Until
those studies are completed, there can be no firm definition of the enhance-
ment potential. Thus, although there are potentials for anadromous fishery
enhancement with various of the alternative projects, enhancement could not
be included as a possible project purpose at this time.

RECREATION STUDIES

Estimates of reservoir recreation use and costs were furnished by
the Department of Parks and Recreation. For some of the sites, this infor-
mation was already available from previous detailed studies; for the remaining
sites, cursoiy-level estimates were prepared. All of the recreation data has
been coordinated with the U. S. Bureau of Outdoor Recreation and the Corps of
Engineers.

Project releases for fishery preservation would result in greater
summer flows downstream. This would be particularly significant in the Eel
River Basin where very low flow conditions normally prevail in the late summer.

The increased flows would provide a potential for enhancement of river recrea-
tion activities, including fishing, swimming, canoeing, and rafting. The
approximate mileages of river which would be affected by releases from the
various reservoirs include: English Ridge Reservoir, 133 miles; Willis Ridge
Reservoir, 125 miles; Dos Rios Resei-voir, ll8 miles; and Yellow Jacket
Reservoir, 59 miles.
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POWER STUDIES

There are opportunities vithin the various alternatives for a minor
amount of hydroelectric power generation, or in a few cases, major pumped
storage power development. However, past studies have demonstrated that such
developments are marginal under present economic conditions. Therefore, it
was concluded at the start of the study that hydroelectric power generation
could be omitted from consideration as a project purpose without causing any
significant influence on the comparison of alternatives.

Costs of offpeak pumping power were calculated on the basis of an
annual capacity charge of $2.00 per kilo^mtt and an energy charge of 2.00 mills
per kilowatt -hour. The corresponding values used for continuous pumping power
were $26.50 per kilowatt and 1.00 mill per kilowatt -hour.

DISCUSSIONS OF PROJECTS

The remainder of this appendix consists of separate sections which
present data and discussions on the Corps' Dos Rios Reservoir with both an
eastern and a southern diversion routing, an independent English Ridge Project
which could meet local water demands in and adjacent to the Eel River Basin,
and on each of twelve principal and secondary alternatives.

Each section begins with a description of the development, a plan
and profile of the system, and a discussion of project formulation. Additional
paragraphs cover the flood control and recreation potential. Related problems
and the level of planning knowledge are summarized for each of the numbered
alternatives. The section on each development concludes with four tables of
numerical data as discussed in the following paragraphs.

Dam and Reservoir Data Summary Table

The first table presents physical data on the dams and reservoirs
included in the system. It shows drainage areas, pertinent elevations, dam
heights, construction times, reservoir areas, capacities and shoreline lengths,
lengths of main stream inundated, populations displaced, sizes of fish runs
affected, and predicted recreation usage.

The table also includes data showing the long-term average annual
runoff at each damsite, allowances for future upstream impairments, releases
for fishery preservation, and releases to satisfy existing and future down-
stream rights. The remainder is shown as storable inflow, which represents
the long-term average annual amount of water available for development at
each site. The main purjxjse of this tabulation is to illustrate the principal
sources of water supply for each of the developments; future studies may
necessitate revisions in some of the allowances for upstream impairments,
fishery preservation, or mandatory downstream releases.
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Conveyance Facility Data Summary Table

The second table in each section summarizes data on the major t\innels,

pumping plants, and canals included in each system. Lengths, diameters, portal
elevations, and constiniction times are shown for each conveyance tunnel. To
illustrate the approximate flow rates which would be handled, the maximmn and
minimum capacities of each tunnel are also shown. These capacities represent
the hydraulic capabilities of the respective tunnel, based on the rainimim pool
and top of flood control storage elevations of the upstream reservoir; control
valves would be installed on each tunnel and the actual releases wo\jld not
necessarily be made at the tuimel's maximum capacity.

The location, type, static heads, design flow, and installed horse-
power are shown for each pumping plant. The maximum and minimum static heads
represent the elevation differences between the pumping forebay and the reser-
voir or tunnel portal to which water would be pianped; total dynamic pumping
heads would be greater because of hydraulic losses.

The type, length, and flow capacity are shown for the conveyance
canals required to deliver project flows to the Sacramento River. The capac-
ities of these canals are based on the peak monthly demands expected for the
State Water Project, plus additional capacity to carry any supplemental yield
which a given development could deliver. In all cases, canal capacity was
included for the total project yield, even thovigh part of the yield would
eventually be used locally; the added capacity would be very inexpensive and
would facilitate delivery of excess project yield to the Delta during the
time local water demands were building up.

Design and Construction Schedule "RLble

Hiird among the tables in each section is a graphical presentation
of project staging. Its purpose is to show the approximate dates when design
and construction woiild have to be beg\in to meet the water supply demands used
as a basis for this study. All of the design and construction periods are
illustrated as a whole number of years and the time scale on the design and
construction schedules shows each year as a point, without precise definition
of the monthly schediile. Adjustments will be required with further study of
the details of monthly schedxiling.

Cost Summary Table

The final table in the section on each development is a summary of
costs by major feature. The first two columns show the construction completion
date and construction time from the design and constmiction schediiLe table.
Next is shown the first cost, which i^presents the actual dollar outlay for



Initial project construction, including costs of rights-of-way, relocations,
engineering, administration, and allowances for construction contingencies.

The fourth column is the construction cost capitalized to I986,

which equals the first cost plus approximate interest during construction and
interest on the investment between the construction date and I986. With the
interest rate of 5 percent, the calculation of cost capitalized to 1986 was
performed as follows:

^1986

where:

(D-1986)

C, qo/- = Construction cost capitalized to I986

C = First cost

T = Construction time in years

D = Construction completion date

As noted in the cost summary tables, a minor departure from the above pro-
cedure was made in the calculation of costs for recreation facilities, which
would usually be constructed to meet increasing recreation demands over
several decades; in those cases, the capitalized costs of future construction
were added in with the capitalized first costs derived by the above calculation.

The firth column in the cost summary table represents the present
worth of all estimated future operation, maintenance, and replacement costs,
capitalized to I986. Costs of pumping power are also shown, but separately,
under the fifth column. The final column is the sum of the capitalized con-
struction and annual costs.

Average annual costs are shown at the bottom of the cost summary
table. These represent the average annual equivalent of the capitalized costs,
based on a 5 percent interest rate over the 100-year period of analysis. They
are derived by multiplying the capitalized costs by the factor 0,05038.

-9-





USCE Project - East

USCE DOS RIOS PROJECT — EASTERN ROUTE

This section briefly summarizes the Dos Rios Project as proposed
by the Corps of Engineers in its "interim Report on Water Resources Development
for Middle Fork Eel River", April I968. The project would consist of a
7,600,000-acre-foot Dos Rios Reservoir and a 21.0-mile Grindstone Tunnel to
divert water to the Sacraj:iiento River via Stony Creek.

Tables 1 through h summarize the physical data on the project, the
design and construction staging, and the total costs. A plan and profile of
the proposed development are shown on the accompanying figure. All data are
derived from the Corps of Engineers' report with the following modifications:

1. The Department's studies indicate that the reservoir should
be completed by about I983 to provide a reasonable certainty of being
able to meet the water demands projected to begin in I986. This
relatively long initial filling period is a result of the high ratio
of dead storage in the reservoir to annual runoff. Accordingly, the
project staging plan shown in Table 3 was selected to illustrate
this plan.

2. The Stony Creek-Sacramento River Canal was added to carry
the project yield to the Sacramento River. The Corps' report ref-
erenced water supply benefits to the downstream end of the Grindstone
Tunnel and thus did not include the canal as a project cost. How-
ever, for this study of alternatives, all plans were formulated to
deliver water to the Sacramento River.

3. All calculations of capitalized cost were based on an
interest rate of 5 percent. The calculations in the Corps' report
are based on an interest rate of 3-l/^ percent.

h. The project first costs shown in Table h were derived from
the Corps' report by indexing costs to July 1969 price levels. The
estimated cost of the Grindstone Tunnel was also increased about
12 percent to reflect the comments of Bechtel, Incorporated, an
engineering organization retained by the Department of Water Resources
to review project costs. The net effect of these adjustments was to
increase the Corps' September 19*^7 total project first cost by about

15 percent.

5. Operation, maintenance, and replacement costs, based on
Department of Water Resources' standards, were included in order
to be consistent with those of the other projects considered by this

report.

The Corps' Dos Rios Project with an eastern diversion route would
provide a new yield of 900,000 acre-feet per year, referenced to the Sacramento-
San Joaquin Delta. 'The large Dos Rios Reservoir would facilitate control of
the temperature and turbidity of both the fishery releases and diversions to

the Sacramento River. With 2,000,000 acre-feet of inactive storage, the large
reservoir would experience no operational problems from sedimentation and

landslide debris encroachment.
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USCE Project - East

The reservoir proposed by the Coirps would include a flood control
reservation of 600,000 acre-feet. The effect of this reservation would be

to reduce the December 1964 flood peak at Femdale from 840,000 to 650,000
cubic feet per second, and at Scotia from 750,000 to 5^0,000 cubic feet per
second. Thus, when combined with the authorized Eel Delta levees, Dos Rios
Reservoir could provide, substantially, full protection against the 1964
flood.

The recreation potential of the large Dos Rios Reservoir is estimated
as 7,000,000 recreation-days per year. However, constraints of existing and
projxjsed road access limit the estimated annual use to 2,000,000 recreation-
days. Ttie Corps assumed that one-half of the recreation use would be served by
Indian community developnents which would be included as a mitigative measure
in providing a substitute economy. The remainder of the recreation use would
be provided for at project facilities. Full utilization of both recreation
develo|snents is expected to occur within 10 years after the start of project
operation.

In joint studies, the Corps of Engineers and the Department of Water
Resources have compiled detailed planning data on Dos Rios Dam and Reservoir
and the Grindstone Tunnel.
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TABLE 1

USCE DOS RIOS PROJECT - EASTERN ROUTE
DAM AND RESERVOIR DATA SUMMARY



USCE Project - East

TABLE 2

USCE DOS RIOS PROJECT - EASTERN ROUTE
CONVEYANCE FACILITY DATA SUMMARY

Grindstone Tunnel
Length, miles 21,0
Diameter, feet 17.0
Inlet elevation, feet 1,^05
Outlet elevation, feet 1,221
Capacity, cfs (maximum/minimum) 4,200/3,000
Construction time, years 8

Stony Creek - Sacramento River Canal
Type Concrete-lined canal & creek channelization
Length, miles 15.0
Capacity, cfs ^4^,000

TABLE 3
USCE DOS RIOS PROJECT - EASTERN ROUTE

DESIGN AND CONSTRUCTION SCHEDULE

Dos Rios Dam

Grindstone Tunnel

Stony Creek-Sacto. River Canal

Design and
Contract Preparation

Year

S\j Major Construction
Contract
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TABLE k
UaCI DOS RIOS rSOJBCT — EASTERN ROOTE

CXDST SUMMARY
(Price basis, July 1969. Period of analysis, 1986-2085. Interest rate, 5%.

)



USCE Project - South

USCE DOS RIOS PROJECT -- SOUTHERII ROUTE

This plan would combine the large Dos Rios Reservoir proposed by
the Corps of Engineers v;ith a southern diversion route through Clear Lake.
Gravity releases would be made through a Dos Rios-Willis Ridge Tunnel to
Willis Ridge Reservoir on the upper Eel River. Willis Ridge Reservoir would
serve as a constant-level forebay to back water up to the toe of English
Ridge Dam. A Willis Ridge-English Ridge pumping plant would lift the water
into English Ridge Reservoir, from which it would flow by gravity to Clear
Lake via the Garrett Tunnel and then down Cache Creek to the Cache Creek-
Sacramento River Canal.

Tables 5 through 8 summarize the physical data on the project, the
design and construction staging, and the total costs. A plan and profile of
the proposed development are shown on the accompanying figure. Data for Dos
Rios Dam and Reservoir are derived from the Corps of Engineers' report with
the following modifications

:

1. The Department's studies indicate that Dos Rios Reservoir
should be completed by about I983 to provide a reasonable certainty
of being able to meet the vjater demands projected to begin in I986.
This relatively long initial filling period is a result of a high
ratio of dead storage in the reservoir to annual runoff. Accord-
ingly, the project staging plan shown in Table 7 was selected to
illustrate this plan.

2. All calculations of capitalized costs were based on an
interest rate of 5 percent. The calculations in the Corps' report
are based on an interest rate of 3-lA percent.

3. First costs for Dos Rios Dam and Reservoir were taken
directly from the Corps' report, but were adjusted to reflect
July 1969 price levels. The net effect of this adjustment was
to increase the Corps' September I967 dam and reservoir first
cost about 9 percent.

k. Operation, maintenance, and replacement costs, based on
Department of Water Resources' standards, were included in order
to be consistent with those of the other projects considered by
this report.

This project would provide a new yield of 900,000 acre-feet per
year referenced to the Sacramento-San Joaquin Delta plus an additional
200,000 acre-feet per year on a firm schedule for local use.

Previous planning studies have shown a direct pump diversion from
Dos Rios Reservoir to English Ridge Reservoir via the Elk Creek Tunnel.
However, recent additional geologic investigations by the Department of the
Elk Creek Tunnel route have led to an increase in the estimated cost of that
feature. As a result, the diversion via VJillis Ridge Reservoir now appears
to be more economical and has been included to illustrate this plan. More
investigation would be required for a definite selection of the best diversion
method

.
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USCE Project - Soutn

As formulated, this project would require a very large Garrett
Tunnel in order to meet peak water demands in the Delta during a dry spell.
The overall project economics could be improved somewhat by the addition of
a reservoir on Cache Creek. Releases could then be made from Cache Creek
storE ge to meet peak demands, allowing a sma3JLer Garrett Tunnel to divert
water at a more uniform rate. The Cache Creek Reservoir would also provide
flood protection on Cache Creek, allow stabilization of Clear Lake, and permit
modifications to the Clear Lake outlet which would reduce flood damages around
the lake. Because this study does not include analysis of benefits, the
addition of storage on Cache Creek would have only a minor effect on project
comparisons; however, consideration should be given to this modification in
any future studies.

The liK),000 acre-feet of flood reservation in English Ridge Reservoir,
along with the 600,000 -a ere -foot reservation in Dos Rios Reservoir, could have
reduced the December 1964 flood peak at Fembridge to below the proposed
600,000-cubic-foot-per-second design capacity of the authorized Eel Delta
levees. When operated in conjunction with the Eel Delta levees, this project
would have reduced the December 1964 flood peak at Scotia from 750,000 to

490,000 cubic feet per second. As shown in Table 5> the large Dos Rios
Reservoir would provide for recreation use of 2,000,000 recreation-days
annually. The use of English Ridge Reservoir is estimated to reach a maximum
level of 2,200,000 recreation-days per year in about 50 years. Although it
is small, Willis Ridge Reservoir would be operated at a constant level and
would support an eventual use of approximately 400,000 recreation-days.

Joint studies by the Corps of Engineers and the Department of Water
Resources have compiled detailed planning data on Dos Rios Dam and Reservoir.
Only limited study has been given to the Dos Rios-Willis Ridge Tunnel and to

Willis Ridge Dam site; additional investigation would be required for definite
selection of the best diversion route to English Ridge Reservoir. The Bureau
of Reclamation has conducted feasibility level studies of English Ridge Dam
and Reservoir, and high level reconnaissance studies of Garrett Tunnel.
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TABLE 5

USCE JX)S BIOS PROJECT - SOUTHERN RDUTE
DAM AND RESERVOIR DATA SUMMARY



USCE Project - South

TABLE 6
USCE DOS RIOS PROJECT - SOUTHERN ROUTE

CONVEYANCE FACILITY DATA SUMMARY

Dos Rios-Willis Ridge Tiinnel

Length, miles k.2
Diameter, feet 10.0
Inlet elevation, feet 1,410
Outlet elevation, feet 1,170
Capacity, cfs (maximum/minimum) 2,120/l,6l0
Construction time, years 4

Willis Ridge-English Ridge Pumping Plant
Location Toe of English Ridge Dam
Type Conventional, above ground, off-peak
Minimum static head, feet 327
Maximum static head, feet 518
Design flow, cfs 2,330
Installed horsepower 166,000

Garrett Tunnel
Length, miles 13-3
Diameter, feet 22.0
Inlet elevation, feet 1,^95
Outlet elevation, feet 1,^50
Capacity, cfs (maximum/minimum) 7, ^80/3,590
Construction time, years k

Cache Creek-Sacramento River Canal
Type Concrete-lined canal
Length, miles 26.8
Capacity, cfs 4,400

TABLE 7
USCE DOS RIOS PROJECT - SOUTHERN ROUTE

DESIGN AND CONSTRUCTION SCHEDULE
(Does not include feasibility investigation time)

Dos Rios Dam

Dos Rios-Willis Ridge Tunnel*

Willis Ridge Dam

Willis Ridge-English Ridge P.P.

English Ridge Dam

Garrett Tunnel

Grigsby Riffle Bypass

Cache Creek-Sacto. River Canal

^m:
^<Two-stage construction

Design and
Contract Preparation

JTX/TO^ Major Construction
rr.<':i.^/.'A>. Contract
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TABLE 8

USCE DOS RIOS PROJECT - SOUTHERN ROUTE
COST SUMMARY

(Price basis, July 1969. Period of analysis, 1986-2085- Interest rate, 5%. )



English Ridge

INDEPENDENT ENGLISH RIDGE PROJECT

This section briefly summarizes an English Ridge Project which could
be constructed for independent operation to provide local water supplies. The
project would consist of a l,799>000-acre-foot English Ridge Reservoir behind
a 553-foot-high dam, a 12-foot-3-inch diameter Garrett Tunnel to divert water
to Clear Lake, and a Grigsby Riffle Bypass to convey project water out of
Clear Lake during times of low lake level. These featiares are essentially
the same as proposed by the Bureau of Reclamation in its draft report on the
English Ridge Project. However, several additional features included in the
USSR proposal for transportation of project water to si)ecific areas of local
demand were omitted from this presentation in the interest of comparability
with the other projects presented. These distribution works have not been
included in any of the plans presented in this report.

Tables 9 through 12 simmarize the physical data on the project, the
design and construction staging, and the total costs. A plan and profile of
the proposed pi^Dject are shown on the accompanying figure.

This project would yield approximately 200,000 acre-feet per year
for use locally. During the early years of the project, prior to the buildup
of maximum local demand, project yield could be utilized to augment water
supplies in the Sacramento-San Joaquin Delta. As shown by Table 11, the
project would be ccmpleted in 1990. By that year, a significant demand would
exist for local water supplies and projected demand for additional water in
the Delta would be large enough to provide an interim market for the early
s\irplus yield of the English Ridge Project. Earlier staging of the project
might be possible under federal construction in conjunction with the Central
Valley Project.

The reservoir proposed by tne Bureau would include a flood control
reservation of 1^0,000 acre-feet. This would be joint-use space, available
for storage purposes outside the flood season. The effect of this reservation
would have been to reduce the December I96U flood of record at Scotia from
750,000 to 660,000 cubic feet per second. The December 1964 flood peak re-
duction at Fernbridge would have been from 84o,000 down to 765,000 cubic feet
per second. This assumes the operation of English Ridge Reservoir with no
other flood control projects on the Eel River.

Potential recreation use at English Ridge Reservoir is estimated to
reach 2,200,000 recreation-day annually. This peak woiild be reached within
50 years after construction.

The Bureau of Reclamation has conducted feasibility level studies
of English Ridge Dam and Reservoir, and high level reconnaissance studies of
Garrett Tunnel.
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English Ric

TABLE 9
INDEPENDENT ENGLISH RIDGE PROJECT

DAM AND RESERVOIR DATA SUMMARY



TABLE 10

INDEPENDENT ENGLISH RIDGE PROJECT
CONVEYANCE FACILITY DATA SUMMARY

Garrett Tunnel
Length, miles 13.3*

Diameter, feet 12.25
Inlet elevation, feet , . 1,^95
Outlet elevation, feet 1,^50
Capacity, cfs (maximum/minimum) 1,570/750
Construction time, years h

* IWR alignment; USER draft report on English Ridge Project uses a

different tunnel alignment with a length of lU.2 miles.

TABLE 11

INDEPENDENT ENGLISH RIDGE PROJECT
DESIGN AND CONSTRUCTION SCHEDULE*

English Ridge Dam
|

Garrett Tunnel

Grigsby Riffle Bypass

75
" 8b

'

Year

* Earlier construction might be possible, depending on federal

authorization and appropriations.

'///A Design and , ;\\v. x Major Construction
////. \ Contract Preparation :

.

•

. v-OCN Contract
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English Ridge

TABLE 12

INDEPENDENT ENGLISH RIDGE PROJECT
COST SUMMARY

(Price basis, July 1969 Period of analysis, 1986-3085^ Interest rate, 5%.

1





Alternative 1

ALTERMTIVE 1: SMALL DOS RIOS-RMCHERIA PROJECT

The major features of this alternative would be a small Dos Rios
Reservoir which would not inundate Round Valley, a 23.^-mile Grindstone Tunnel,
and a 5^000^000-acre-foot Rancheria Reservoir on Stony Creek. Tables 13
through l6 summarize the physical data on the various features, the staging
of design and construction, eind the project costs. A plan and profile of the
system are shown on the accompanying figure.

This system would provide a new yield of 900^000 acre-feet per year,
referenced to the Sacramento-San Joaquin Delta.

Project Formulation

To avoid any encroachment into Round Val 1 ey, Dos Rios Reservoir would
have to be limited to an elevation of about 1,300 feet. However, at that size,
the active storage capacity would be insufficient to permit economical develop-
ment of the Middle Fork Eel River. A Dos Rios Reservoir elevation of 1,320 feet
was selected to illustrate this alternative; this size woxold permit diversion
of most of the available flows with a tunnel of reasonable size, but it would
require flooding of about 700 acres of creek-bottom and grazing land in the
southeast comer of the valley.

The Grindstone Tunnel diameter of l6 feet was selected as the minimum
size which would divert the required volume of water into Rancheria Reservoir
for refilling. A larger tunnel co\jld divert more water and increase the proj-
ect yield, but the cost of the additional yield would be very high.

The 5^000,000-acre-foot Rancheria Reservoir capacity was selected to
balance the total system storage with the available water supply. Preliminary
studies indicate that the 5^000,000 acre-feet of storage required in Rancheria
Reservoir might be obtained more economically by building a smaller Rancheria
Reservoir in combination with a Newville Reservoir. In that case, it would be
logical to integrate the entire Paskenta-Newvllle Project with the Eel River
Development. The effect on the Eel River Development costs would be relatively
minor, but the possibility of expanding the project should be studied if future
attention is given to this alternative.

The small Dos Rios Reservoir in this alternative could be enlarged by
about 200,000 acre-feet by raising the dam about 30 feet and constructing
levees within Round Valley to restrict flooding. This presents some potential
for cost savings ajid improving project reliability, but would not alter the
project yield appreciably.

Construction of the basic features of this system would be staged to
meet State Water Project demands beginning in I986. Initial filling of suffi-
cient storage to be reasonably certain of meeting these demands would require
one year. Therefore, construction of this system should be staged as shown
in Table I5.
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Alternative 1

Flood Control PotentlsLl

The Corps of Engineers recommended a specific flood control reser-
vation of 600,000 acre-feet at Dos Rios Reservoir. However, the limited stor-
age in the small Dos Rios Reservoir would preclude a specific flood control
reservation, although the reservoir would provide some minor incidental flood
protection.

The large Rancheria Reservoir might be able to provide additional
flood protection for lower Stony Creek, and to provide some flood control bene-
fits along the Sacramento River. This possibility should be considered in any
future studies of this alternative.

Recreation Potential

Table 13 shows the expected recreation use at Dos Rios and Rancheria
Reservoirs. The small Dos Rios Reservoir would provide relatively limited
recreation potential because of its location in a steep canyon area and severe
fluctuations in water level. Rancheria Reservoir would have a lajrge siirface

area, fair access, and a generally stable water surface except during very dry
periods; it would provide for a moderate amount of fairly high-quality recrea-
tion use.

In addition to recreation at ';he new reservoirs, this alternative
would offer the possibility of increased recreation potential at the existing
Black Butte and East Park Reservoirs. 'i?he construction of Rancheria Reservoir
would offer the possibility of coordinated operation to stabilize the levels
of these existing reservoirs.

Related Problems

The small Dos Rios Reservoir presents potentially serious problems
which would require detailed additional investigation. The storage capacity
of the reservoir would be considerably reduced by siltation and landslides.
Preliminary data indicate that up to 330^000 acre-feet of storage would be
lost during the 100-year economic life of the project. Allowance has been
made for 330,000 acre-feet of storage loss in the reservoir chosen to illus-
trate this alternative, but any appreciably greater storage loss would lead
to serious operational problems. The Salmon Creek Is-ndslide, in a narrow por-
tion of the canyon 10 miles upstream from the dam, would require special
treatment. Because of the limited storage in Dos Rios Reservoir, ttirbidity

and temperature problems could be encountered with water released for fishery
preservation.

Some of the problems with sedimentation at Dos Rios Reservoir might
be alleviated by construction of a debris dam at the Spencer site just upstream.
The debris dam covild be deferred until the magnitude of the problem could be

definitely established. However, the debris dam was not included for this
study

.

As with any system involving Rancheria Reservoir, relocation of the
community of Elk Creek would be required with this alternative. Anotiier
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necessary relocation would be the 80-acre Grindstone Indian Rauicherla, which
has a population of approximately 25 persons.

Level of Planning Knowledge

Past studies of the features of this system have compiled fairly
detailed planning data for all features. The major needs for additional plan-
ning studies involve the sedimentation, leindslide, fishery, and water quality
problems associated with a small Dos Rios Reservoir.
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Alternative 1

TABLE 13
ALTERNATIVE 1

DAM AND RESERVOIR DATA SUMMARY



TABLE 1*+

ALTERNATIVE 1

COHVEIANCE FACILIT3f DATA SUMMARY

Grindstone Tunnel
Length, miles 23.4
Diameter, feet 16.0
Inlet elevation, feet 1,200
Outlet elevation, feet 1,000
Capacity, cfs (maxlmxim/mlnlmum) 2,8iK)/2,620

Construction time, years 8

Stony Creek-Sacramento River Canal
Type Concrete-lined canal. & creek channelization
Length, miles 1^.0
Capacity, cfs 4,000

TABLE 15

ALTERNATIVE 1

DESIGM AND CONSTRUCTION SCHEDULE
(Does not Include feasibility investigation time)

Dos Rlos Dam

Grindstone Tunnel

Rancheria Dam

Stony Creek-Sacto. River Canal

z
'<^2^

Design and
Contract Preparation

Year

Major Construction
Contract
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[Price basis, July 1969

TABLE 16
ALTERNATIVE 1

COST SUMMARY
Period of analysis, 1986-3085

Alternative j

Interest rate





Alternative LA

ALTERNATIVE lA: SPENCER, SMALL DOS RIOS-RANCHERIA PROJECT

This project is a variation of Alternative 1; the changes consist
of the addition of a i4-50,000-acre-foot Spencer Reservoir on the upper Middle
Fork Eel River, and a reduction in the diameter of the Grindstone Tunnel from
16 to 15 feet. Dos Rios Reservoir woiJ.d be the same as in Alternative 1.
Tables 17 through 20 summarize the physical data on the various featiires, the
staging of design and construction, and the project costs. A plan and profile
of the system are shovm on the accompanying figure.

This system woiold provide a new firm yield of 50,000 acre-feet per
year in addition to the basic 900,000 acre-feet per year referenced to the
Sacramento-San Joaquin Delta. The \xnit cost of the 50,000 acre-feet of addi-
tional yield obtained mth this variation of Alternative 1 would be relatively
high, as indicated by the increase in first cost of '^66 million.

Project Formijlation

On the basis of limited exploration of foundation conditions,
Spencer Dam was limited to a crest elevation of about 1,720 feet, providing a
gross storage capacity of ii-50,000 acre-feet. With a sirLtable allowance of
storage space for sedimentation and landslide debris, Spencer Reservoir would
add about 200,000 acre-feet of usable storage to the system shown as
Alternative 1. The usable storage in Dos Rios Reservoir would be increased by
about 100,000 acre-feet, since Spencer Reservoir wo\iLd trap a portion of the
sediments which would otherwise be deposited in Dos Rios Reseirvoir.

The addition of Spencer Reservoir storage to the basic system could
be used in several ways: to provide additional yield from the same system;
to provide the same yield from a reduced system; or, to provide flood control.
Economic analysis showed that the best use of Spencer Reservoir storage would
be to provide a slight increase in yield over that provided by Alternative 1,
along with a reduction in the diameter of the Grindstone Tunnel from 16 to
15 feet.

Construction of the basic features of this system woiold be staged as
shown in Table I9 to meet State Water Project demands beginning in 1980. Since
the Grindstone Tunnel would be smaller in this plan than in Alternative 1,
Spencer Reservoir would have to be completed relatively early to allow adequate
diversions for the initial filling of Rancheria Reservoir.

Flood Control Potential

Tlie Corps of Engineers recommended a specific flood control reserva-
tion of 1+00,000 acre-feet at Spencer Reservoir. Economic studies showed that
a specific flood control reservation could not be economically justified, due
to the relatively high cost of storage. However, the combination of Spencer
and small Dos Rios Reservoirs on the Middle Fork Eel Mver would provide some
incidental flood protection

.

The large Rancheria Reservoir might be able to provide additional
flood protection for lower Stony Creek, and to provide some flood control
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Alternative lA

benefits along the Sacramento River. Tl:iis possibility should be considered in
any future studies of this alternative.

Recreation Potential

Except for Spencer Reservoir, the recreation potential cf the system
is identical with that of Alternative 1. As shown in Table 17, Spencer
Reservoir would add appreciably to the recreation potential in the Middle Fork
Eel River area. Because of the greater developable recreation area around it,
Spencer Reservoir would support more use than the small Dos Rios Reservoir.

Related Problems

The small Dos Rios and Spencer Reservoirs present serious problems
which would require detailed additional investigation. First, the storage
capacities of both reservoirs would be considerably reduced by siltation and
landslides. Preliminary data indicate that a total of up to if80,000 acre-feet
of storage would be lost during the 100-year economic life of these reservoirs.
The Salmon Creek Landslide, in a narrow portion of the canyon 10 miles upstream
from Dos Rios Dam, would require special treatment. Construction of Spencer
Reservoir upstream from Dos Rios Reservoir would reduce the sediment inflow to
Dos Rios Reservoir by about 100,000 acre-feet during the project life, but
potential water temperature and turbidity problems with downstream releases
would not be materially affected.

The relocations in the Rancheria Reservoir area, involving the commu-
nity of Elk Creek and the Grindstone Indian Rancheria, would also be encountered
with this alternative.

Level of Planning Knowledge

Past studies of Dos Rios Dam, Grindstone Tunnel, and Rancheria Dam
have compiled fairly detailed geologic and design information for these fea-

tures. Major additional planning work is required for sedimentation, land-

slide, ajid water quality problems associated with the Spencer ajad small Dos

Rios Reservoirs.

Limited investigation has been made at Spencer Dam site. Spencer Dam

was limited to a maximvmi crest elevation of 1,720 feet, based on reconnaissajice-

level data. Considerable additional investigation wotild be required before

final sizing.

A 200-foot dam would be required at the Wailaki site to prevent

Spencer Reservoir from spilling into Round Valley. Wailaki Dara site has been

studied to only a low reconnaissance level and additional geologic studies are

needed.
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TABLE 17
ALTERNATIVE LA

DAM AND RESERVOIR DATA SUMMARY



Alternative LA

TABLE 18

ALTEEMTIVE lA

CONVEYANCE FACILITY DATA SUMMARY

Grindstone Tunnel
Length, miles 23.^
Diameter, feet J.'i.O

Inlet elevation, feet 1,200
Outlet elevation, feet 1,000
Capacity, cfs (maximum/minimum) 2,390/2,050
Construction time, years 8

Stony Creek-Sacramento River Canal
Type Concrete-lined canal and creek channelization
Length, miles 15.0
Capacity, cfs 1+,100

TABLE 19
ALTERNATIVE M

DESIGN AND CONSTRUCTION SCHEDULE
(Does not include feasibility investigation time)

Spencer and Wailaki Deims

Dos Rios Dam

Grindstone Tunnel

Rancheria Dam

Stony Creek-Sacto. River Canal

Year

Design and
Contract Preparation

Major Construction
Contract
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(Price basis, July 1969.

TABLE 20
ALTERNATIVE lA
COST SUMMARY

Period of analysis, 1986-2085- Interest rate,



Alternative IB

ALTERNATIVE IB: MINA, SMALL DOS RIOS-RANCHERLA PROJECT

This system is a variation of Alternative 1. The changes consist
of the addition of a 550, 000-acre- foot Mina Reservoir on the North Fork Eel
River, a Mina-Williams Creek Tunnel and Puitiping Plant, and an increase in the
sizes of the Grindstone Tunnel and Rancheria Reservoir. Dos Rios Reservoir
would be the same as in Alternative 1. Tables 21 through 2U summarize the
physical data on the various features, the staging of design and construction,
and the project costs. A plan and profile of the system are shown on the
accompanying figure.

This system would provide a new yield of 900,000 acre-feet per year,
referenced to the Sacramento-San Joaquin Delta, plus an additional firm annual
yield of 170,000 acre-feet. The unit cost of the 170,000 acre-feet of addi-
tional yield obtained with this variation of Alternative 1 would be relatively-
high, as indicated by the increase in first cost of $198 million.

Project Formulation

Mina Reservoir was sized to divert essentially all of the available
water from the North Fork Eel River, after provision for annual fishery pres-
ervation releases of 100,000 acre-feet. Operation studies showed that 350,000
acre-feet of active storage and an 800-cubic-foot-per-second continuous diver-
sion for six months (April through September) would limit spills from Mina
Reservoir to years of extremely high runoff. The minimum pool elevation of
1,U20 feet in Mina Reseirvoir was selected to decrease the static head at the
Mina Pumping Plant emd to allow some margin of storage for sedimentation.

The Mina-Williams Creek Tunnel and Pumping Plant were sized for a
six-month slimmer diversion season, thus maJcing raajcimum use of the excess
summer capacity of the more expensive Grindstone Tunnel. The diameter of the
Grindstone Tunnel would still have to be increased over that shown in

Alternative 1, from 16 to l6.5 feet.

The 5, M+0, 000-acre- foot Rancheria Reservoir was sized to balance the
total system storage with the available water supply.

Construction of the basic features of this system would be staged
to meet State Water Project demands beginning in I986. Initial filling of
sufficient storage to permit a reasonable certainty of meeting these demands
would require one year. Therefore, construction of this system should be
staged as shown in Table 23.

Flood Control Potential

Consideration was given to using some of the storage provided by
Mina Reservoir for flood control purposes. It was found that, under present
conditions, the incremental cost of storage would be too high for a specific
flood reseirvation to be economically justified. However, Mina and Dos Rios
Reservoirs would provide some incidental flood protection.
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Alternative IB

The flood control potential of Rancheria Reservoir would be essentially
the same as in Alternative 1.

Recreation Potential

As shovm in the recreation use projections in Table 21, construction
of Mina Reservoir would add only a minor amount of recreation use potential to
the system. This is due to the limited access, rugged surrounding terrain,
and mode of operation. The recreation potential of Dos Rios and Rancheria
Reservoirs would be the same as in Alternative 1.

Related Problems

Problems with Dos Rios Resei-voir would be the same as those described
under Alternative 1. Due to the similarities of reservoir size, depth, opera-
tion, and regional geology, it seems reasonable to expect landslide, sediment,
temperature, and turbidity problems at Mina Reservoir to be similar to those at
a small Dos Rios Reservoir. Additional investigations of these aspects would
be required.

Level of Planning Knowledge

The current level of information on all of the features of this
system, except Mina Reservoir and the Mina-Williams Creek Tunnel, was covered
under Alternative 1. Investigations of Mina Dam and Reservoir site have been
very preliminary to date. Only very cursory attention has been given to the
Mina-Williams Creek Tunnel alignment.
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TABLE 21
ALTERNATIVE IB

DAM AND RESERVOIR DATA SUMMARY



Alternative LB

TABLE 22
ALTERNATIVE IB

CONVEYANCE FACILITY DATA SUMMARY

Mina-Williams Creek Pimping Plant
Location Left abutment of Mina Dam site
Type Underground, on-peak
Minimum static head, feet 133
Maximxim static head, feet 280
Design flow, cfs 800
Installed horsepower ^5,000

Mina-Williams Creek Tunnel
Length, miles 11.1
Diameter, feet 10.

5

Inlet elevation, feet l,i+00

Outlet elevation, feet 1,700
Capacity, cfs 80O
Construction time, years 5

Grindstone Tunnel
Length, miles 23. t).

Diameter, feet I6.5
Inlet elevation, feet 1,200
Outlet elevation, feet 1,000
Capacity, cfs (maximum/minimxim) 3,070/2,830
Construction time, years 8

Stony Creek-Sacramento River Canal
Type Concrete-lined canal and creek channelization
Length, miles 15.O
Capacity, cfs 'i,350

TABLE 23
ALTERNATIVE IB

DESIGN AND CONSTRUCTION SCHEDULE
(Does not include feasibility investigation time)

Mina Dam

Mina-Williams Creek Pump Plant

Mina-Williams Creek Tunnel

Dos Rios Dam

Grindstone Tunnel

Rancheria Dam

"W .;..-... A.:^.^^\^^

\\-

May. yVj^^^$;s$i.

J
- ^ !

Stony Creek-Sacto. River Canal i
I /\^ 1

I I 1 I I 1 I II 1,1 I I I 111
70 75 80 85

Years

7 ' '-
^

]

Design and
P><^^^v?\^l ^J°^ Construction

L^ . ''
: Contract Prepauration r:.\v\\\'.-M Contract
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(Price basis, July 1969.

TABLE 2k
ALTERNATIVE IB
COST SUMMARY

Period of analysis, 1986-3085. Interest rate, 5%. I
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Alternative 2

ALTERNATIVE 2: MEDIUM-SIZED DOS RIOS-RANCHERIA PROJECT

This alternative would provide for construction of a 605-foot-high
Dos Rios Dam, combined with Mill Creek Dam to prevent inundation of Round
Valley. A 17-foot-diameter tunnel, U.8 miles long, would be used to drain the
natural runoff entering Round Valley behind the protective dam. Dos Rios
Reservoir would have a total storage capacity of 1,650,000 acre- feet, with
600,000 acre-feet reserved for flood storage. A 12- foot-diameter Dos Rios-
Grindstone Tunnel would convey MiddD.e Fork Eel River water to a i|, 780,000-
acre-foot Rancheria Reservoir.

Tables 25 through 28 summarize the physical data on the various
features, the design and construction staging, and the project costs. A plan
and profile of the system are shown on the accompanying figure.

This system would develop 900,000 acre-feet per year of new yield,
referenced to the Sacramento-San Joaquin Delta.

Project Formulation

A Dos Rios Reservoir gross capacity of 1,650,000 acre-feet was
selected to illustrate this alternative. This capacity would provide adequate
dead storage to accommodate the estimated 100-year accumulation of sediment
and landslide debris, a 600, 000-acre- foot flood control reservation, and suf-
ficient water conservation storage to permit economical development of the
available water supply. The reservoir could be enlarged to provide additional
long-term holdover storage to the system, but Rancheria Reservoir could pro-
vide enough storage capacity to balance the available water supply at lower
cost.

When formulated in this manner. Alternative 2 is essentially iden-
tical to Alternative 1 in terms of accomplishments, except it provides flood
protection on the Eel River. Additional study may indicate that enlargement
of Dos Rios Reservoir and construction of Mill Creek Dam and the Round Valley
Drain Tunnel are not economically justified solely to furnish flood protection.

The Grindstone Tunnel was sized to a diameter of 12.0 feet, based
on an economic comparison of tunnel sizes and reservoir capacities needed to
develop 900,000 acre-feet of new yield. The water supply available to this
system would be less than that of other Dos Rios Reservoir alternatives, since
the 88,000-acre- foot mean aainTxal inflow from Round Valley would spill through
the drain timnel to a point downstream from Dos Rios Dam.

The staging of design ajid construction of this system, which would
be similar to that for Alternative 1, is shown in Table 27.

Flood Control Potential

The Corps of Engineers has recommended a specific flood reservation
of 600,000 acre-feet in the large Dos Rios Reservoir. This reservation was

•h^.
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Alternative 2

included in the Dos Rios Reservoir in this plan; in combination with the author-
ized Eel Delta levees, it would provide, substantially, protection against a
flood comparable to that which occurred in December 196U. The medium-sized
Dos Rios Reservoir would have reduced the December 196U flood peaJc at Scotia
from 750,000 to 550,000 cubic feet per second and, at Fembridge, from 8Uo,000
to 660,000 cubic feet per second. These reductions are slightly less than
those which could be effected by the Corps' large Dos Rios Reservoir because of
the outflow from the Round Valley Drain Tunnel.

The large Rancheria Reservoir might be able to provide additional
flood protection for lower Stony Creek, and to provide some flood control
benefits along the Sacramento River. This possibility should be considered
in any future studies of this alternative.

Recreation Potential

Table 25 shows the expected recreation use at Dos Rios and Rancheria
Reservoirs. In spite of the increased size of Dos Rios Reservoir in this
alternative, its recreation potential is expected to be essentially the same
as that of a small Dos Rios Reservoir. Rancheria Resejrvoir, with its large
surface area, fair access, and generally stable water surface, would provide
for a moderate amount of fair- quality recreation use.

In addition to recreation at the new reservoirs, this alternative
would offer the possibility of increased recreation potential at the existing
Black Butte and East Park Reservoirs. The construction of Rancheria Reservoir
would offer the possibility of coordinated operation to stabilize the levels
of these existing reservoirs.

Related Problems

One problem associated with the illustrated Dos Rios Reservoir is
that the substitution of a drainage t\mnel for the natural outlet of the
valley would necessitate occasional ponding of water in the J.ower end of the
valley during floods. The area subject to occasional flooding is determined
by the drain tvmnel diameter. With the 17-foot tunnel illustrated, some
i+,000 acres in the valley could be iniuidated by the probable meiximum flood.
Enlarging the tunnel to about 22 feet in diameter, at a cost of approximately
$20 million, would reduce the possible area of ponding to a few hundred acres.
More studies are needed to establish the best plan, but a satisfactory solution
could probably be worked out with a combination of purchase of flowage ease-
ments and construction of levees to contain the ponded flows.

Because this alternative would provide 700,000 acre- feet of con-
servation storage in Dos Rios Reservoir, problems with landslides and sedi-
mentation should be considerably less severe than with a lower Dos Rios Dam.
However, adequate control of the temperature and turbidity of downstream water
releases still might not be possible.

As with any system involving Rancheria Reservoir, relocation of the
community of Elk Creek would be required with this alternative. Another
necessary relocation would be the 80-acre Grindstone Indian Rancheria vrfiich

has a population of approximately 25 persons.
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Level of Planning Knowledge

Past studies of Dos Rios Dam, Grindstone Tunnel, and Rancheria Dam
have conrpiled fairly detailed geologic and design information for these featxires,

Further planning work is required for the sedimentation, landslide, and water
quality problems associated with the medium-sized Dos Rios Reservoir. Mill
Creek Dam site has been studied at only a low reconnaissance level; additional
geologic investigation is needed.
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TABLE 25
ALTERNATIVE 2

DAM AND RESERVOIR DATA SUMMARY



TABLE 26

ALTERNATIVIS 2

CONVEYANCE FACILITY DATA SUMMARY

Grindstone Tunnel
Length, miles 23.4
Diameter, feet 12,0
Inlet elevation, feet 1,200
Outlet elevation, feet 1,000
Capacity, cfs (maximum/minimum) l,600/l,230
Construction time, years 8

Stony Creek-Sacramento River Canal
Type Concrete-lined canal and creek channelization
Length, miles 15.0
Capacity, cfs l+,000

TABLE 27
ALTERNATIVE 2

DESIGN AND CONSTRUCTION SCHEDULE
(Does not include feasibility investigation time)

Dos Rios and Mill Creek Dams

Grindstone Tunnel

Rancheria Dam

Stony Creek-Sacto. River Canal

Year

mm Design and
Contract Preparation

'//' •^'S^^^)^ Major Construction
KV.<XXX'X Contract

.5U.



(Pri ce basis, July 1969

TABLE ;?8

ALTERNATIVE 2

COST SUMMARY
Period of analysis.

Alternative 2

1986 -2085 Interest rate





Alternative 3

ALTERKA.TIVE 3: YELLOW JACICET-RANCHERIA PROJECT

This alternative woi£Ld provide for complete development of the main
stem Eel River. An 8,u80,000-acre-foot Yellow Jacket Reservoir would forni the
keystone of the plan, as shown in the accompanying figure. A piituping plant,
located near the mouth of the North Fork Eel River, would pump water through
the 11.1-mile Yellow Jacket-Roimd Valley Tunnel into Mill Creek in the north-
west corner of Round Valley. The water would flow through Round Valley to a
small Dos Rios Reservoir. Tliis water, along with the water regulated by Dos
Rios Reservoir, would be diverted through Grindstone Tunnel into Rancheria
Reservoir in the Sacramento Valley.

The project wo\ild yield 900,000 acre-feet per year, referenced to
the Sacramento-San Joaquin Delta, plus 570,000 acre-feet per year of supple-
mental firm supply. Tables 29 through 32 present details of this plan.

Project Formulation

This project was formulated using the assumption that English Ridge
Reservoir was constructed independently and was diverting water out of the
basin. Therefore, part of the water supply at English Ridge Reservoir would
not be available to Yellow Jacket Reservoir. It was further assumed that the
English Ridge Project would continue making fish releases of 126,000 acre-feet
per year as its share of the total release of 1,053,000 acre-feet per year
required below Yellow Jacket Dam.

In examining the Yellow Jacket-Dos Rios conveyance works, three dif-
ferent locations for the necessary pumping plant were examined. Tliey were:

1. At the toe of the Dos Rios Dam, underground, giving a
roinimimi pool elevation of 920 feet in Yellow Jacket Reservoir
and an inactive storage of 7,t)00,000 acre-feet.

2. At River Garden on the main Eel River, midway between
the Middle Fork and North Fork confluences. Tlie plant would be
an ixndergro-und type with a 7«5-inile tunnel into Round Valley,
from where the water would flow naturally into Dos Rios Reservoir.
This would give a minimum pool elevation of 800 feet in Yellow
Jacket Reservoir and a corresponding inactive storage of about
!+,600,000 acre-feet.

3. At the mouth of the North Fork Eel River. The plant
would be an underground type with an 11.1-mile tunnel into
Round Valley. This woiild give a minimiun pool elevation of
700 feet in Yellow Jacket Reservoir with an inactive storage
of 2,780,000 acre-feet.

Examination ajad economic analysis of these three conveyance possibil-
ities led to selection of the third one, which would result in the least inac-
tive storage in Yellow Jacket Reservoir and tlie least overall cost of water
development

.
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Alternative 3

Finally, the relative economics of apportioning the total storage
required between Yellow Jacket and Rancheria Reservoirs was examined, resultin;^

in the project sizes shown in Table 29.

Construction of the basic features of this system would be staged,
as shown by Table 31^ to meet State Water Project demands beginning in I9O0
and supplemental demands beginning in 1990 • Yellow Jacket Reservoir, the
Grindstone Tunnel, and Dos Rios Reservoir would be completed in I985; Rancheria
Reservoir would be completed in 19^8.

The relative merits of constructing this plan with or without
Rancheria Reservoir were also subjected to a cost analysis. A project could
be formulated without storage in the Sacramento Valley. However, it was found
to be more costly than the illustrated plan, and to provide less yield. The
reason for this is that the conveyance facilities would have to be much larger
if no storage were available in the Sacramento Valley to meet peak demands in
dry years. Since the pumping plant and about 3^ miles of tijxinel would have to
be enlarged, the cost increase would be substantial.

Studies have also shown that it may be less costly overall to divide
the total valley storage requirement between Newville and Rancheria Reservoirs.
This possibility can be examined in detail in future planning studies.

Flood Control Potential

Because of its location below all major tributaries to the main Eel
River except the South Fork, Yellow Jacket Reservoir has a gx-eat potential for
flood control. As recommended by the Corps of Engineers, a specific flood con-
trol reservation of 900^000 acre-feet was selected for inclusion in this plan.
Operating with the authorized Eel Delta levees, Yellow Jacket Reservoir would
provide protection in the Eel River Delta ageilnst the Standard Project Flood.
It would have reduced the December l^ok flood peaJk at Scotia from 75O>000 "to

^+90,000 cubic feet per second and at Fernbrldge from uit-0,000 to 600,000 cubic
feet per second, the design capacity of the proposed levee system.

Recreation Potential

Table 29 presents the estimated recreation use at Yellow Jacket,
Dos Rios, and Rancheria Reservoirs. Recreation at Yellow Jacket Reservoir
would be limited by poor access and rugged terrain. Dos Rios Reservoir would
offer only limited potential due to its small size, poor access, and rugged
terrain. Reincheria Reservoir with its better access and relatively stable
water surface would offer a better quality of recreation, but the total use
would be limited by the amount of surrounding land suitable for development.

Related Problems

A major problem with this alternative would be the loss of a substan-
tial portion of the salmon and steelhead spawning areas in the Eel River system.
Extensive studies would be necessary to determine the measures necessary for
fishery preservation.
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Another problem would be the necessity of relocating 93 miles of
the Northwestern Pacific Railroad from Willits to the South Fork Eel River
confluence. Problems might also be encountered from landslides in the Yellow
Jacket Reservoir area.

Construction of Rancheria Reservoir would require relocation of the
comraunlty of KLk Creek, and the 80-acre Grindstone Indian Rancheria, which
has a population of approximately 25 persons.

Level of Pla.nnjjag Knowledge

Past studies of Dos Rios and Rancheria Dam sites ajnd Grindstone
Tunnel have compiled fairly detailed geologic and cost data for these features.
The level of geologic knowledge of Yellow Jacket Dam site is at a good recon-
naissance level. Geologic studies of the Yellow Jacket-Round Valley Pumping
Plant and tiuinel alignment have been very limited.
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TABLE 29
ALTERNATIVE 3

DAM AND RESERVOIR DATA SUMMARY



TABLE 30
ALTSEHATIVE 3

CCHVEYANCE FACILITy DATA SUMMARY

Yellow Jacket-Roiaad VeOley Punrplng Plant
Location Mouth of North Fork Eel River
Type Underground, on-peeik
Minimum static head, feet ^fk
Maximum static heeid, feet 800
Design flow, cfs 1,050
Installed horsepower 123,000

Yellow Jacket-Round Valley Tunnel
Length, miles 11.1
Diameter, feet 12.0
Inlet elevation, feet 700
Outlet elevation, feet 1,500
Minimum capacity, cfs 1,050
ConstiTiction time, years 5

Grindstone Tunnel
Length, miles 23.^
Diameter, feet 13.5
Inlet elevation, feet 1,200
Outlet elevation, feet 1,000
Capacity, cfs (maximum/minimum) l,7^/l,660
Construction time, years 8

Stony Creek-Sacramento River Canal
Type Concrete-lined canal and creek channelization
Length, miles 15.O
Capacity, cfs 5,100

TABLE 31
ALTERNATIVE 3

DESIGN AND CONSTRUCTION SCHEDULE
(Does not include feasibility Investigation time)

Yellow Jacket Dam

Railroad Relocation

Yellow Jacket-Round Valley P.P.

Yellow Jacket-Round Valley Tunnel

Dos Rios Dam

Grindstone Tunnel

Rancheria Dam

Stony Creek-Sacto. River Canal

^ Design and
Contract Preparation

Major Construction
Contract
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TABLE 32
ALTERMATIVE 3
COST SUMMARY

Period of analysis. 1986-3085 Interest rate 5%.





Alternative k

ALTERNATIVE k: SMALL DOS RIOS — SOUTHERN ROUTE PROJECT

This alternative would provide for construction of a low Dos Rios
Dam on the Middle Fork Eel River and a southerly diversion via English Ridge
Reservoir and Clear Lake. The development would consist of the following
major features:

Feature Purpose

Dos Rios Reservoir Conserve and divert flows of the
Middle Fork Eel River

Dos Rios-Willis Ridge
Tunnel

Convey diversions from Dos Rios
Reservoir to Willis Ridge Reservoir
on the upper Eel River

Willis Ridge Reservoir Serve as a conveyance link between
the Dos Rios-Willis Ridge Tunnel and
a pumping plant at the toe of English
Ridge Dam

Willis Ridge-English Ridge
Pumping Plant

Pump water from Willis Ridge Reservoir
into English Ridge Reservoir

English Ridge Reservoir Conserve flows of the upper Eel River,
provide long-term storage, provide
flood control, and serve as a con-
veyance link for diversions from
Dos Rios Reservoir

Garrett Tunnel

Clear Lake Outlet
Enlargement

Carry diversions from English Ridge
Reservoir to Middle Creek, a tribu-
tary to Clear Lake

Reduce the flooding hazard around
Clear LaJce, allow more stable lake
levels

Blue Ridge Reservoir Provide long-term storage for diver-
sions from the Eel River, conserve
the flows of Cache Creek, provide
flood control benefits on lower Cache
Creek, and indirectly, flood control
benefits around Clear Lake

Blue Ridge-Bear Valley
Pumping Plant

Pump water from Blue Ridge Reservoir
into Bear Valley Reseirvoir

Bear Valley Reservoir Provide long-term storage for diver-
sions from the Eel River and conserve
the flows of Bear Creek
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Alternative k

Cache Creek-Sac raraento Convey water from lower Cache Creek to
River CaLnal the Sacramento River without seepage

losses or erosion damages

Tables 33 through 36 summarize the physical data on the various fea-
tures^ the design and construction staging, and the project costs. A plan and
profile of the alternatives are shoim on the accompanying figure.

After allo^/ing for prior water rights in the Russian River Basin via
Potter Valley Powerplant and in the Cache Creek Basin, this system would de-
velop 900,000 acre-feet per year of new yield, referenced to the Sacramento-
San Joaquin Delta and 200,000 acre-feet per year of new firm yield for local
use.

Project Formulation

To avoid any encroachment into Round Valley, Dos Rios Reservoir would
Imve to he limited to an elevation of about 1,300 feet. However, the active
storage in Dos Rios Reservoir at that size wo\iLd be inadeqiiate to permit eco-
nomical develojinent of the Middle Fork Eel River. A Dos Rios Reservoir eleva-
tion of 1,320 feet was selected to illustrate this alternative; this size would
make the plan worlcable but woiiLd require flooding of about 7OO acres of creek-
bottom and grazing land in the southeast corner of the valley.

This system would divert vra.ter from Dos Rios Reservoir to Willis
Ridge Reservoir, from which it would be pumped into English Ridge Reservoir.
Previous planning studies have shown a direct pump diversion from Dos Rios
Reservoir to English Fddge Reseirvoir via the Elk Creek Tunnel. However, recent
additional geologic investigations by the Department of the Elk Creek Tunnel
route have led to higher cost estimates for that feature. As a result, the
diversion via Willis Ridge Reservoir now appears to be the more economical and
has been included to illustrate this alternative. More investigations would
be required for definite selection of the best diversion route.

The illustrated sizes of Dos Rios-V/illis Ridge Tunnel and the Willis
Ridge-English Ridge Pumping Plant were selected to carry a1

1

of the divertible
flows from Dos Rios Reservoir during the 1928-3^+ critical period. The Garrett
Tunnel size and Blue Ridge-Bear Valley Pimiping Plant capacity are based on the
capacities needed to refill Blue Ridge and Bear Valley Reservoirs after a
severe drawdown, while still meeting full water demands.

English Ridge Reservoir would be b\iilt as proposed by the Bureau of
Reclamation. The maximum pool level of Blue Ridge Reservoir would be limited
by the need to avoid baclwater on the outlet gates in Clear Lake Dam. This
would require a Blue Ridge Dam about 800 feet high. Because of this great
height and the limited geologic investigation which had been performed at the
site, the Department concluded tliat Blue Ridge Dam should be limited to a maxi-
mum height of 675 feet for this study; the reduction in storage in Blue Ridge
Reservoir could be made up, without any sacrifice in total cost, by construc-
tion of Bear Valley Reservoir. After its independent review of Blue Ridge Dam
site, Bechtel Incorporated concluded that available evidence is sufficient to
warrant an optimistic outlook that further investigations will confirm the
feasibility of constructing a safe embankment type dam to the maximum height of
about Goo feet.
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As indicated in Table 33^ appropriate allowances were made in the
project yield calciolations for depletions by: (l) the projxDsed Lakeport
Project, (2) groimd water recharge in the Cleeur Lake Basin, (3) the proposed
Indian Valley Project, (k) present utilization of Cache Creek waters by Yolo
CoTinty Flood Control and Water Conservation District, and (5) Cache Creek
soirpliis flows presently utilized in the Sacramento-San Joaquin Delta.

The Clear Lake outlet would be enlarged. This would prevent the
lake from rising to damaging levels during flood periods by passing excess
flows into Blue Ridge Reservoir. It would also permit maintaining the lake
at higher levels in the winter without increasing the risk of flooding.
Arrangements could be worked out whereby the water demands in Yolo County
could be met from Blue Ridge Reservoir and Clear Lake could be operated with
a greatly reduced range of water surface fluctuation. In this case. Clear
Lake would be lowered to its legal minimum level only at the end of a pro-
longed dry period.

To meet State Water Project demands, construction of this alternative
would be staged as shown in Table 35

•

The reservoirs in this system could supply additional water during
average and wet years; only extra storage and conveyance capacity woiold have
to be added to develop a yield of more than 1,100,000 acre-feet per year.
Rancheria Reservoir could be linked to the system to provide additional stor-
age capacity by diverting water through a low saddle at the north end of Bear
Valley Reservoir. This possibility opens up numerous opport\inities for project
variations. Rancheria Reservoir storage might be substituted for storage at
Blue Ridge Reservoir; then Wilson Valley Reservoir could be constructed farther
upstream on Cache Creek to serve as a link to the pumping plant to Bear Valley
Reservoir. These variations would not cause a radical effect on the comparison
of the various alternatives, but they should be investigated in future studies.

Flood Control Potential

Due to the limited storage capacity available, provision of a specific
flood reseinra-tion in the small Dos Rios Reservoir would be precluded. The
reservoir wo\ild provide some incidental flood protection, but no definite bene-
fits woxild be assured.

Willis Ridge Reservoir would operate as a constant-level pumping
forebay; therefore, the reservoir would not produce any flood control benefit.

The Bureau of Reclamation has determined that lUO,000 acre-feet of
flood storage reservation shoijld be included in an English Ridge Reservoir
bviilt in conjvmction with a leirge Dos Rios Reservoir and the Eel Delta levee
project. The same reservation was used for analysis of this alternative, but
future stxidy may show that a larger reservation would be justified in the
absence of the large Dos Rios Reservoir. The illustrated English Ridge
Reservoir would have reduced the peak flow of the December 196^+ flood at
Fembridge from 840,000 to 765,000 cubic feet per second and at Scotia from
750^000 to 660,000 cubic feet per second. The small Dos Rios Reservoir would
have effected a further reduction of about 10,000 cubic feet per second.
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Alternative h

Blue Ridge Reservoir would have 150,000 acre-feet of flood control
reservation. This storage, operated in conjunction with the enlaurged Clear
Leike outlet, would provide substantial flood control benefits around Clear
Lake and downstream from Blue Ridge Dam.

Recreation Potential

Table 33 shows the expected recreation \ise at the reservoirs in this
system. The small Dos Rlos Reservoir would provide relatively limited recre-
ation potential becaiise of large fluctuations in level and its location in a
steep canyon area. Willis Ridge Reservoir, although smaller, would have a
somewhat greater recreation potential because of its constant-level operation.
English Ridge Reservoir would provide a major source of high quality recrea-
tion use. Blue Ridge and Bear Valley Reservoirs would be somewhat restricted
in recreation potential by the amount of suitable land for development; how-
ever, because the reservoirs would be close to metropolitan areas, they shoiild

experience a very rapid buildup in recreation use.

Not shown in Table 33 is Clear Lake, where recreation enhancement
could occur as a result of stabilization and possibly improved water qiiality.

The Department is investigating Clear Lake recreation and water qioality as a
part of its additional studies of the southern diversion route; however, the
studies were not complete, nor were the resiilts available for inclusion in
this report.

An additional recreation potential would exist at Lake Fill sb\iiy.

The construction of English Ridge Dam would permit Lake Pillsbury to be oper-
ated to minimize fluctuation. The net benefits would be relatively minor.

Related Problems

The small Dos Rios Reservoir presents potentially serious problems
which would require detailed additional investigation, as discussed under
Alternative 1.

Blue Ridge Reservoir would inixndate a subdivision along the North
Fork of Cache Creek. Several homes have been completed or are under construc-
tion at present.

Modification of the Clear Lake outlet and method of lake opieration

could be accomplished only after existing coirrt decrees concerning the lake
were modified.

Special attention should be given to potential water quality problems,
particularly those related to boron and nutrient levels, in impoundments within
the Cache Creek Basin. The Department is continuing water quality studies
along the southern diversion route, with special emphasis on Clear Lake.

Level of Planning Knowledge

Both Dos Rios and English Ridge Reservoirs have been investigated to
feasibility standards, but more study is essential for the problems peculiar
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to a small Dos Rlos Reservoir. Gaxrett Tunnel has been studied to high-level
reconnaissance standards. Only limited study has been given to the Dos Rios-
Willis Ridge Tunnel and to Willis Ridge Dam site; additional investigations
would be required for definite selection of the best diversion route to
English Ridge Reservoir. Blue Ridge Reservoir has been investigated to a low
reconnaissance level; the potential problems have been identified and much
more investigation will be required. Bear Valley Reservoir has received cur-

soiy level study and more investigation will be required for this feature also.
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ALTERNATIVE h

DAM AND RESERVOIR DATA SUMMARY



TABLE 3^
ALTERNATIVE h

CCNVEYMCE FACILITY DATA SUMMARY

Dos Rlos-Wlllis Ridge Tunnel
Length, miles 5 '2

Diameter, feet 13.0
Inlet elevation, feet 1,190
Outlet elevation, feet 1,170
Capacity, cfs (maximum/minimum) 2,210/840*
Construction time, years 5

Willis Ridge-English Ridge Pimping Plant
Location Toe of English Ridge Dam
Type Conventional, above ground, off-peak
Minimum static head, feet 32?
Maximum static head, feet 5l8

Design flow, cfs 1,200
Installed horsepower 86,000

Garrett Tvinnel

Length, miles 13-3

Diameter, feet 13 '0

Inlet elevation, feet 1>^95
Outlet elevation, feet 1>^50
Capacity, cfs (maxiraum/minimvim) 1, 84o/880

Construction time, years ^

Blue Ridge-Bear Valley Pumping Plant
Location 9,000 feet downstream from Bear Valley Dam
Type Conventional, above ground, off-peak
Minimum static head, feet 139
Maximum static head, feet 400

Design flow, cfs 1,100
Installed horsepower 60,000

Cache Creek-Sacramento River Ceinal

Type Concrete-lined canal

Length, miles 26.8

Capacity, cfs 4,4O0

* At Dos Rios Reservoir elevation 1,200 feet.
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TABLE 35
ALTERNATIVE k

DESIGN AND CONSTRUCTION SCHEDULE
(Does not include feasibility investigation time)

Dos Rios Dam

Dos Rios-Willis Ridge Tunnel

Willis Ridge Dam

Willis Ridge-EngUsh Ridge P.P.

English Ridge Dam

Garrett Tunnel

Clear Lake Outlet Enlargement

Blue Ridge Dam

Blue Ridge-Bear Valley P.P.

Bear Valley Dam

Cache Creek-Sacto. River Canal

Year

g2S3
Design and

Contract Preparation
Major Construction

Contract
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Alternative k:\

ALTERNATIVE k-A: SPEI^ICER, SMALL DOS RIOS — SOUTHERl'I ROUTp PROJECT

This project is a variation of Alternative h; Zel River Basin storage
would be increased by the addition of Spencer Reservoir to provide 200,000 acre-
feet of additional active storage and increase the active storage in Dos Rios
Reservoir 100,000 acre-feet by reducing sediment inflow to this downstream
reservoir. The remaining features would be identical to those included in
Alternative h. Data on this project are summarized in Tables 37 through ^0,
with a plan and profile of the system appearing on the accompanying figure.

After allowing for prior water rights in the Russian River Basin via
Potter Valley Powerplant and in the Cache Creek Basin, this system would develop
900,000 acre-feet per year of new yield referenced to the Sacramento-San Joaquin
Delta and 2Uo,000 acre-feet per year of new firm yield. This represents an
increase of Uo, 000 acre-feet per year over Alternative h, obtained at a rela-
tively high incremental cost.

Project Formulation

On the basis of limited exploration of foundation conditions, Spencer
Dam was limited to a crest elevation of 1,720 feet, providing a gross storage
capacity of ^+50,000 acre-feet. All other features remained the same as for
Alternative h.

Staging in this plan is identical to that of Alternative h, with
Spencer Dam completed in 1990 to coincide with buildup of demand for new firm
yield.

Flood Control Potential

Consideration was given to using the additional storage provided by
Spencer Reservoir for flood control purposes. However, the incremental cost
of storage would be too high for a specific flood reservation to be economi-
cally justified, although Spencer and Dos Rios Reservoirs would provide some

incidental flood protection. Flood control potential for the remainder of
the system would be the same as in Alternative h.

Recreation Potential

As shown in the recreation use projections in Table 37^ construction
of Spencer Reservoir would add appreciably to the recreation potential in the

Middle Fork Eel River area. Because of the greater developable recreation
area around it, Spencer Reservoir could support considerably more use than

Dos Rios Reservoir.

Related Problems

The small Dos Rios and Spencer Reservoirs present serious problems

which would require detailed additional investigation. First, the storage
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Alternative ^A

capacities of both reservoirs would be considerably reduced by siltation and

landslides. Preliminary data indicate that a total of up to ii80,000 acre-feet
of storage would be lost during the 100-year economic life of these reservoirs.
The Salmon Creek Landslide, in a narrow portion of the canyon 10 miles upstream
from Dos Rios Dam, would require special treatment. Construction of Spencer
Reservoir upstream from Dos Rios Reservoir would reduce the sediment inflow to

Dos Rios Reservoir by about 100,000 acre-feet during the project life, but
potential water temperature and turbidity problems with downstream releases

would not be materially affected.

Level of Planning Knowledge

This subject was covered under Alternative h for all features except

Spencer Reservoir. Spencer Dam was limited to a maximum dam crest elevation

of 1,720 feet, based on reconnaissance-level data. Considerable additional

investigation would be required before final sizing.

A 200-foot dam would be required at the Wailaki site to prevent

Spencer Reservoir from spilling into Round Valley. Wailalci Dam site has

been studied to only a low reconnaissance level and additional geologic

studies are needed.
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TABLE 37
ALTERNATIVE i4A

DAM AND RESERVOIR DATA SUMMARY
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Drainage area, square miles 1+26 903c 57

Mean annual flows, million AF
Runoff at damsite (1911-60/
Upstream impairments
Releases for fish
Other mandatory releases
Remainder = storable inflow

0.696 0.3i+0a 0.066^ 0.675 O.U34c>ci 0.018
0.009 0.033®

0.217 O.ll+l
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Dam crest
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Top of flood reservation
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Dam hei ght, feet 36U 200 1+20 190 553 675 352

Dam construction time, years J_ 3.
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Flood reservation
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0.250 0.230 0.075 0.383 0.100 0.025
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3,700 l+,300 1,000 11,800 ll+,200 ll+,200
i+,500 2,700 570 8,800 8,000 8,600

lt+,000 8,200 2,500 1+2,000 25,600 25,800

Reservoir shoreline, miles w 70 20 170 190
3^

50

Main streams inundated, m.iles 17 25 14 28

Population displaced 1+0 10 10 200 60 20

Average fish runs at damsite
Salmon, fish per year
Steelhead, fish per year

13,000 12,000
23.000 15,000

Recreation use, visitor-days/yr

initial use (millions)
Maximum use (millions)

Years to reach maximum use

0.155
0.900

100

0.100 0.100 0.580



Alternative UA

TABLE 38
ALTERNATIVE ^A

CONVEYANCE FACILITY DATA SUMMARY

Dos Rios-V/illis Ridge Tunnel
Length, miles 5*2
Diameter, feet I3.O
Inlet elevation, feet 1,190
Outlet elevation, feet 1,170
Capacity, cfs (maximum/minimum) 2, 210/840*
Construction time, years 5

Willis Ridge-English Ridge Pumping Plant
Location Toe of English Ridge Dam
Type Conventional, above groiind, off-peak
Minimum static head, feet 327
MeLximum static head, feet 518
Design flow, cfs 1,200
Installed horsepower 86,000

Garrett Tunnel
Length, miles 13.3
Diameter, feet I3.O
Inlet elevation, feet 1,^95
Outlet elevation, feet 1,^50
Capacity, cfs ( maximum/minimvmi) l,84o/880
Construction time, years k

Blue Ridge-Bear Valley Pumping Plant
Location 9,000 feet downstresim from Bear Valley Dam
Type Conventional, above ground, off-pesik

Minimum static head, feet 139
Maximum static head, feet 400
Design flow, cfs 1,100
Installed horsepower 60,000

Cache Creek-Sacramento River Canal
Type Concrete- lined canal
Length, miles 26.8
Capacity, cfs 4,500

* At Dos Rios Reservoir elevation 1,200 feet.
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TABLE 39
ALTERNATIVE ^A

DESIGN AND CONSTRUCTION SCHEDULE
(Does not Include feasibility investigation time)

Spencer and Wedlakl Dams

Dos Rlos Dam

Dos Rlos-Wlllis Ridge Tunnel

Willis Ridge Dam

Willis Ridge-En lish Ridge P.P.

English Ridge Dam

Garrett Tunnel

Clear Lake Outlet Englargement

Blue Ridge Dam

Blue Ridge-Bear Valley P.P.

Bear Valley Dam

Cache Creek-Sacto. River Canal



(Price basis, July 1969

TABLE i*-0

ALTERNATIVE hk
COST SUMMARY

Period of analysis.

Alternative kA

1986-2085 Interest rate, 5%.





Alternative hB

ALTERMATIVE k-B: MIM, SMALL DOS RIOS -- SOUTHEM ROUTE PROJECT

This alternative J like Alternative k-A, is a variation of Alternative h;
Eel River Basin storage would be increased by the addition of Mina Reservoir on
the North Fork Eel River. The additional yield developed would be puniped

through the Mina-Williams Creek Tunnel to the Middle Fork Eel River above Dos
Rios Reservoir. Except for the capacity of sorae of the conveyance facilities,
the remaining feat\ires would be identical to those included in Alternative k.

Data on this project are summarized in Tables !+l through hk, with a plan and
profile of the system appearing on the accompanying figure.

After allowing for prior water rights in the Russian River Basin via
Potter Veilley Powerplant and in the Cache Creek Basin, this system would develop
900,000 acre-feet per year of new yield referenced to the Sacramento-San Joaquin
Delta and 3^0,000 acre-feet per year of new firm yield for local use. This rep-
resents an increase of 160,000 acre-feet per year over Alternative 4, obtained
at a relatively high incremental cost.

Project Formulation

A Mina Reservoir capacity of 835^000 acre-feet was chosen to illus-
trate this plan. The Mina-Willlams Creek Pumping Plant and Tunnel were sized
to divert the dry-period yield of Mna Reservoir. All other features would
remain essentially the sajne as Alternative ^4-.

Staging in this plan is identical to that of Alternative k. In addi-
tion, Mina Dam ajid the Mna-Williams Creek Tunnel and Puxaping Plant would be
completed in 19^9 "to coincide with the buildup of demand for new firm yield.

Flood Control Potential

Consideration was given to including flood control storage in Mina
Reservoir. The incremental cost of storage would be too high for a specific
flood reservation to be economically justified under present conditions. How-
ever, Mina and Dos Rios Reservoirs would provide some incidental flood protec-
tion. Flood control potential for the remainder of the system remains
unchanged from Alternative k.

Recreation Potential

As shown in the recreation use projections in Table ^4-1, construction
of Mna Reservoir would add only a minor amount of recreation potential to the
system. This is due to the limited access, rugged siirrounding terrain, and
mode of operation of Mina Reservoir. The recreation potential of the other
reservoirs in the system would be the same as in Alternative k.

Related Problems

Due to the similarities of reservoir size, depth, operation, and
regional geology, it seems reasonable to expect landslide, sediment, water
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Alternative hB

temperature, and turbidity problems at Mina Reservoir to be similar to those
at a small Dos Rlos Reservoir. Additional investigations of these aspects
woiild be reqiiired.

Problems related to the other features of this alternative are dis-
cussed \inder Alternative k.

Level of Planning Knowledge

This subject was covered under Alternative k for all features except
Mina Reservoir and the Mina-Williams Creek Tunnel. Investigations of Mlna Dam
and Reservoir site have been very preliminary to date. Only veiy cursory
attention has been given to the Mina-Williams Creek Tunnel alignment.
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TABLE Ul
ALTERNATIVE kB

DAM AND RESERVOIR DATA SUMMARY
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Alternative Ub

TABLE k2

ALTERNATIVE UB
CONVEYANCE FACILITY DATA SUMMARY

Mlna-Williams Creek Pumping Plant
Location Left abutment of Mina Dam site
Type Underground, cn-peak
Minimum static head, feet 5^^

Maximum static head, feet 280
Design flow, cfs 800
Installed horsepower 45,000

Mina-Williams Creek Tiinnel

Length, miles 11.1
Diameter, feet 10.5
Inlet elevation, feet 1,400
Outlet elevation, feet 1^700
Capacity, cfs 800
Construction time, years 5

Dos Rios-Willis Ridge Tunnel
Length, miles 5 '2

Diameter, feet 13.0
Inlet elevation, feet 1,190
Outlet elevation, feet 1,170
Capacity, cfs (maximum/minimum) . • f 2,2lo/840-*<-

Construction time, years 5

Willis Ridge-English Ridge Pumping Plant
Location Toe of English Ridge Dam
Type Conventional, above ground, off-peak
Minimum static head, feet 327
Maximum static head, feet 5l8
Design flow, cfs 1,500
Installed horsepower 107,000

Garrett Timnel
Length, miles 13.3
Diameter, feet I3.5
Inlet elevation, feet 1,^95
Outlet elevation, feet 1,^50
Capacity, cfs (maximum/minimum) 2,oUo/980
Construction time, years k

Blue Ridge-Bear Valley Pumping Plant
Location 9,000 feet downstream from Bear Valley Dajn

Type Conventional, above ground, off-peak
Minimiom static head, feet 139
Maximum static head, feet UOO
Design flow, cfs 1,100
Installed horsepower 60,000

Cache Creek-Sacramento River Canal
Type Concrete- lined canal
Length 26.8
Capacity, cfs 4,700

* At Dos Rios Reservoir elevation 1,200 feet,
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TABLE 1^.3

ALTERNATIVE UB
DESIGN AND CONSTRUCTION SCHEDULE

(Does not include feasibility investigation time)

1

Mlna Dam

Mina-Williams Creek P.P.

Mina-Williama Creek Tunnel

Dos Rios Dam

Dos Rios-Willis Ridge Tunnel

Willis Ridge Dam

Willis Ridge-English Ridge P.P.

English Ridge Dam

Garrett Tunnel

Clear Lake Outlet Enlargement

Blue Ridge Dam

Blue Ridge-Bear Valley P.P.

Bear Valley Dam

Cache Creek-Sacto. River Canal
\

1 1 ! 1 H 'i
' ^t'

75 80
Year

f;
//. t

Design and
Contract Preparation

xV\ Major Construction
>i^\N Contract
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'Price basis, July 1969

TABLE i)-U

ALTEE^ATIVE kB
COST SUMMARY

Period of analysis.

Alternative i+B

1986-2085 Interest rate, 5%.





Alternative 5

ALTERNATIVE 5: MEDIUM-SIZED DOS RIOS ~ SOUTHERN ROUTE PROJECT

This alternative would provide for construction of a 605- foot-high
Dos Rios Dam, combined with Mill Creek Dam to prevent inundation of Round
Valley. A 17- foot-diameter tunnel, U.8 miles long, would be used to drain
the natural runoff entering Ro\md Valley behind the protective dam.

The remainder of the system would consist of the southerly routing
features shown in Alternative h — Willis Ridge, English Ridge, Blue Ridge,
and Bear Valley Reservoirs, along with the associated conveyance features.

Tables h3 through k& summarize the physical data on the various
features, the design and construction staging, and the project costs. A plan
and profile of the system are shown on the accompanying figure.

In addition to providing for prior water rights in the Russian River
Basin via Potter Valley Powerplant and in the Cache Creek Basin, the system
would develop 900>000 acre- feet per year of new yield referenced to the
Sacramento-San Joaquin Delta and 200,000 acre- feet per year of new firm yield
for local use.

Project Formulation

Dos Rios Reservoir would be constructed to the size described under
Alternative 2. The remainder of the system would be the same as that shown
for Alternative U,

As indicated in Table ^5, appropriate allowances were made in the
project yield calculations for depletions by: (l) the proposed Lakeport
Project, (2) groiind water recharge in the Clear Lake Basin, (3) the proposed
Indian Valley Project, (U) present utilization of Cache Creek waters by Yolo
County Flood Control and Water Conservation District, and (5) Cache Creek
surplus flows presently utilized in the Sacramento-San Joaquin Delta.

To meet State Water Project demands, construction of this alternative
would be staged as shown by Table Uy.

As in Alternative k, the reservoirs in this system could supply addi-
tional water during average and wet years; only extra storage and conveyance
capacity would have to be added to develop a yield of more than 1,100,000 acre-
feet per year. Rancheria Reservoir could be linked to the system to provide
additional storage capacity by diverting water through a low saddle at the
north end of Bear Valley Reservoir. This possibility opens up nvimerous oppor-
tiinities for project variations. Rancheria Reservoir storage might be substi-
tuted for storage at Blue Ridge Reservoir; then Wilson Valley Reseirvoir could
be constructed farther upstream on Cache Creek to serve as a link to the
pumping plant to Bear Valley Reservoir. These variations would not cause a
radical effect on the comparison of the various alternatives, but they should
be investigated in future studies.
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Alternative 5

Flood Control Potential

The Corps of Engineers has reconimendecl a specific flood reservation
of 600,000 acre-feet in the large Dos Rios Reservoir, This alteniative pro-
vided for the recommended flood control reservation in the medium- sized Dos
Rios Reservoir, Similarly, the Bureau of Reclamation has determined that
1^4-0,000 acre-feet of flood storage reservation should be included in English
Ridge Reservoir, so that reservation was used in this alternative. Operating
in conjunction with the proposed Eel Delta levees, the two reservoirs would
have reduced the December 196U flood peak at Scotia from 750,000 to U90,000
cubic feet per second. The corresponding reduction at Fembridge would have
been frcan 8Uo,000 to 600,000 cubic feet per second.

Blue Ridge Reservoir would incorporate 150,000 acre- feet of flood
reservation. This storage, in conjxinction with the enlarged Clear Lake outlet,
would provide substantial flood control benefits around Clear Lake ajid down-
stream from Blue Ridge Dam,

Recreation Potential

Table k5 shows the expected recreation use at reservoirs in this
system. The medium-sized Dos Rios Reservoir would provide a relatively small
potential for recreation use. Willis Ridge Reservoir, although smaller, would
have a slightly greater recreation potential because of its constant- level
operation. English Ridge Reservoir would provide a major source of high quality
recreation use. Blue Ridge and Bear Valley Reservoirs would be somewhat re-

stricted in recreation potential by the amount of suitable land for develop-
ment; however, because they are close to metropolitan areas, Blue Ridge and
Beeir Valley Reservoirs should experience a very rapid buildup in recreation
use.

Not shown in Table ^5 is Clear Lake, where recreation enhancement
could occur as a result of stabilization and possibly improved water quality.
The Department is investigating Clear Lake recreation and water quality as a

part of its additional studies of the southern diversion route; however, the
studies were not complete, nor were the results available for inclusion in

this report.

An additional recreation potential would exist at Lake Pillsbury.
The construction of English Ridge Dam would permit Lake Pillsb\iry to be
operated to minimize fluctuation. The net benefits would be relatively minor.

Related Problems

One problem associated with the illustrated Dos Rios Reservoir is

that the substitution of a drainage txinnel for the natural outlet of the valley
would necessitate occasional ponding of water in the lower end of the valley
during floods. The area subject to occasional flooding is determined by the
drain tunnel diameter. With the 17-foot t\mnel illustrated, some U,000 acres
in the valley could be inundated by the probable maximxim flood. Enlarging the
tunnel to about 22 feet in diameter, at a cost of approximately $20 million,
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•would reduce the possible area of pondixig to a few hxindred acres. More studies
are needed to establish the best plan, but a satisfactory solution could prob-
ably be worked out with a combination of purchase of flowage easements and
construction of levees to contain the ponded flows.

Blue Ridge Reservoir would in\mdate a subdivision along the North
Fork of Cache Creek. Several, hemes have been completed or are \inder construc-
tion at present.

Modification of the Clear Lake outlet and method of lake operation
could be accomplished only after existing court decrees concerning the lake
were modified.

Special attention should be given to potential water quality prob-
lems, particularly those related to boron and nutrient levels, in impoundments
within the Cache Creek Basin. The Department is continuing water quality
studies along the southern diversion route, with special emphasis on Clear Lake.

Level of Planning IQiowledge

Dos Rios Dam has been investigated to feasibility standards, but
further studies are required for the sedimentation, landslide, and water quality
problems associated with the medium-sized reservoir. Mill Creek Dam has been
studied only at a low reconnaissance level; additional geologic investigation
is needed. Only limited study has been given to the Dos Rios-Willis Ridge
Tunnel and to Willis Ridge Dam site; additional investigations would be required
for definite selection of the best diversion route to English Ridge Reservoir.
English Ridge Dam has been studied to feasibility standards. Garrett Tunnel has

been investigated to high-level reconnaissance stsoidards. Blue Ridge Reservoir
has been investigated to a low reconnaissance level; the potential problems
have been identified and much more investigation will be required. Bear Valley
Reservoir has received cursory-level study and more investigation will be
required.
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TABLE k^

ALTERNATIVE 5
DAM AND RESERVOIR DATA SUMMARY



TABLE k6
ALTHSNATIVE 5

CONVEYANCE FACILITY DATA SUMMARY

Dos Rios-Willls Ridge Tunnel
Length, miles 5.2
Diameter, feet 13.O
Inlet elevation, feet 1A90
Outlet elevation, feet 1^70
Capacity, cfs (maximum/minimum) 3,210/6^+0*
Construction time, years 5

Willis Ridge-English Ridge Pucrping Plant
Location Toe of English Ridge Dain

Type Conventional, above ground, off-peak
Minimum static head, feet 327
Maximvun static head, feet «... 518
Design flow, cfs 1,200
Installed horsepower 86,000

Garrett Tunnel
Length, miles 13.3
Diameter, feet I3.O
Inlet elevation, feet 1^^95
Outlet elevation, feet 1,^50
Capacity, cfs (maximum/minimum) l,8U0/880
Construction time, years k

Blue Ridge-Bear Valley Pxamping Plant
Location 9^000 feet downstream from Bear Valley Dam
Type Conventional, above ground, off-peak
Minimum static head, feet 139
Maximum static head, feet 400
Design flow, cfs 1,100
Installed horsepower 60,000

Cache Creek-Sacramento River Canal
Type Concrete-lined ceinal

Length, miles 26.8
Capacity, cfs U,iK)0

* At Dos Rios Reservoir elevation 1,200 feet.
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TABLE kj
ALTERIWTIVE 5

DESIGN AM) CONSTRUCTION SCHEDULE
(Does not include feasibility investigation time)

Alternative ^

Dos Rios and Mill Creek Dams

Dos Rios-Willis Ridge Tunnel

Willis Ridge Dam

Willis Ridge-English Ridge P.P.

English Ridge Deim

Garrett Tunnel

Clear Lake Outlet Enlargement

Blue Ridge Dam

Blue Ridge-Bear Valley P.P.

Bear Valley Dam

Cache Creek-Sacto. River Canal

90

E Design and
Contract Preparation

Major Construction
Contract
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Trice basis, July 1969.

TABLE h8

ALTERNATIVE 5
COST SUMMARY

Period of analysis. 1986-2085 Interest rate, b%. )



Alternative 6

ALTERNATIVE 6: YELLOW JACKET — SOUTHERN ROUTE PROJECT

This plan combines a large storage reservoir at the Yellow Jacket
site with the reregulation and conveyance features of the southern route,
A large Yellow Jacket Reservoir would regulate and conserve the flow of the
main Eel River. Water would be pumped up a maximum of 800 feet through the
Yellow Jacket-Roimd Valley Tunnel into Mill Creek in the northwest comer of
Round Valley, Mill Creek would carry the diverted flows through Round Valley
to a small Dos Rios Reservoir. A gravity tunnel would take water from Dos
Rios Reservoir to Willis Ridge Reservoir. It would then be pumped by the
Willis Ridge-English Ridge Pumping Plant into English Ridge Reservoir. The
water would then flow through Garrett Tunnel and Clear Lake into Blue Ridge
Reservoir. Releases from Blue Ridge Reservoir would reach the Sacramento
River via the Cache Creek-Sacramento River Canal.

This plan would yield 900)000 acre- feet per year referenced to
the Sacramento-San Joaquin Delta, plus 790,000 acre- feet per year of supple-
mental firm supply. Tables ks through 52 present physical data on the
various features, the design and construction staging, and the project costs.
A plan and profile of the plan are shown on the accompajiying figure.

Project Formulation

Two distinct project formulation possibilities were examined for
this plan. They were:

1. An undergroTond prumping plant at River Garden on the main
Eel River below Dos Rios and a 7.5-mile tunnel into Round Valley.
This scheme would require a minimum pool elevation of 800 feet in
Ye]-low Jacket Reservoir and an inactive storage of i|,60O,000 acre-
feet.

2. An undergroxind pumping plant located at the mouth of the
North Fork Eel River and an 11, 1-mile- long tunnel into Round Valley,
This would result in a Yellow Jacket Reservoir minimum pool eleva-
tion of 700 feet and an inactive storage of 2,780,000 acre- feet.

The latter plan with a minimum pool elevation of 700 feet was
selected after an economic comparison of the two schemes. This plan gave the
lowest overall cost.

Yellow Jacket and Blue Ridge Dams were sized to balance the total
system storage with the available water supply. English Ridge Reservoir was
sized at the capacity recommended by the U. S. Biireau of Reclamation.

To meet the projected demand btiildup for the State Water Project
and for supplemental water supplies, construction of the features of this
alternative would be staged as shown by Table 51.
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Alternative 6

Flood Control Potential

The Corps of Engineers' recommended specific flood control reserva-
tion of 900,000 acre-feet vra.s included in the illustrated Yellow Jacket
Reservoir. This amoiint of storage, in conjunction with the Eel Delta levees,
would provide protection against the Standard Project Flood. When operated
in conj\inction with the Eel Delta levees. Yellow Jacket Reservoir would have
reduced the December 196U flood peak at Scotia from 750,000 to ^90,000 cubic
feet per second, and at Fembridge from 81+0,000 to 600,000 cubic feet per
second, the design capacity of the proposed levee system.

Control of flooding on Clear Lake and along Cache Creek would be
provided by modification of the existing lake outlet and provision of flood
control storage in Blue Ridge Reservoir.

Recreation Potential

The reservoirs of this plan would be capable of development to
satisfy large recreation demands, as shown in Table U9. An estimated ultimate
total use of some 6,000,000 recreation-days per year is based on preliminary
estimates of demand, operation, and availability of suitable land for
deve lopment

.

Related Problems

A major problem with this alternative would be the loss of a sub-
stantial portion of the salmon and steelhead spawning areas in the Eel River
system. Extensive studies would be necessary to determine the measures nec-
essary for fishery preservation.

Another problem would be the necessity of relocating 93 miles of the
Northwestern Pacific Railroad from Willits to the South Fork Eel River confluence.
Problems might also be encountered from landslides in the Yellow Jacket Reservoir
area.

Problems with other features in this alternative include the land-
slide and sedimentation effects on the small Dos Rios Reservoir, which are
discussed under Alternative 1.

Level of Planning Knowledge

The level of geologic knowledge of Yellow Jacket Dam site is at a

good reconnaissance level. Geologic studies of the Yellow Jacket-Round Valley
Pumping Plant and tunnel alignment have been very limited. Considerable study
has been given to the Dos Rios and English Ridge Dam sites and fairly detailed
information is available concerning them. Only limited study has been given
to the Dos Rios-Willis Ridge Tunnel and to Willis Ridge Dam site. Garrett
Tunnel has been studied to high-level reconnaissance standards. Blue Ridge
Reservoir has been investigated to a low reconnaissance level; the potential
problems have been identified and much more investigation will be required.
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ALTERNATIVE 6

DAM AND RESERVOIR DATA SUMMARY



Alternative 6

TABLE 50
ALTERNATIVE 6

CONVEYANCE FACILITY DATA SUMMARY

Yellow Jacket-Round Valley Pumping Plant
Location Mouth of North Fork Eel River
Type Underground, on-peak
Minimum static head, feet 523
Maximum static head, feet 800
Design flow, cfs 96O
Installed horsepower 112,000

Yellow Jacket-Round Valley Tunnel
Length, miles 11.1
Diameter, feet 12.0
Inlet elevation, feet 700
Outlet elevation, feet 1,500
Minimum capacity, cfs 960
Construction time, years 5

Dos Rios-Willis Ridge Tunnel
Length, miles 5.2
Diameter, feet 12.0

Inlet elevation, feet 1,260
Outlet elevation, feet 1,170
Capacity, cfs (maximum/minimum) 1,650/1, U50
Construction time, years 5

Willis Ridge-English Ridge Pumping Plant
Location Toe of English Ridge Dam
Type. .... Conventional, aboveground, on-peak
Minimum static head, feet 32?
Maximum static head, feet 518
Design flow, cfs 1,580
Installed horsepower 112,000

Garrett Tunnel
Length, miles 13.3
Diameter, feet 15.0
Inlet elevation, feet 1,^95
Outlet elevation, feet 1,^50
Capacity, cfs (maximum/minimum) 2,700/1/'^ JO

Construction time, years k

Cache Creek-Sacramento River Canal
lype Concrete-lined canal

Length, miles 26.8
Capacity, cfs 5,600
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TABLE 51
ALTE31NATIVE 6

DESIGN AND CONSTRUCTION SCHEDULE
(Does not include feausibility investigation time)

Yellow Jacket Dan

Railroad Relocation

Yellow Jacket-Round Val. P.P.

Yellow Jacket-Round Val. Tunnel

Dos Rios Dam

Dos Rios-Willis Ridge Tunnel

Willis Ridge Dam

Willis Ridge-English Ridge P.P.

English Ridge Dam

Garrett Tunnel

Clear Lake Outlet Enlargement

Blue Ridge Dam

Cache Creek-Sacto. River Canal



'Price basis, July 1969

TABLE 52
ALTERNATIVE 6

COST SUMMARY
Period of analysis.

Alternative 6

1986-2085 Interest rate. 5%.





Alternative 7

ALTERNATIVE 7: SPENCER-RANCHERIA, PASKENTA PROJECT

The major features of this alternative would be a U50,000-acre-
foot Spencer Reseirvoir on the Middle Fork Eel River, with a 200- foot-high
Wailaki Dam to prevent spilling water into Round Valley, a 20,0-mile
Spencer- Grindstone Tunnel, a 5, ^50, 000-acre-foot Rancheria Reservoir on
Stony Creek, and a 130, 000-acre- foot Paskenta Reservoir on Thomes Creek.
Tables 53 through 56 summarize the physical data on the various features,
the staging of design and construction, and the project costs. A plan and
profile of the system are shown on the accompanying figure.

This system would provide a new yield of 900>000 acre- feet per
year, referenced to the Sacramento-San Joaquin Delta.

Project Formulation

In order to obtain sufficient yield from the Spencer- Rancheria
Reservoir combination, either the Mina Project on the North Fork Eel River
or the Paskenta Project on Thomes Creek could be added. The addition of the
Mina Project is described as Alternative 8. The system described here as
Alternative 7 includes Paskenta Dam and Reservoir on Thomes Creek.

On the basis of limited exploration of foundation conditions,
Spencer Dam was limited to a crest elevation of 1,720 feet, providing a
gross storage capacity of ^50,000 acre- feet. Paskenta Reservoir would divert
part of the surplus flows of Thomes Creek to the existing Black Butte
Reservoir for regulation to meet local demands, thus allowing the retention
of presently used Stony Creek water in Rancheria Reservoir,

It was assiimed that the 150, 000-acre- foot flood control reserva-
tion in Black Butte Reservoir would be transferred to Rancheria Reservoir,
and that the Black Butte Reservoir operation would be revised to regulate
the diversions from Paskenta Reservoir, The combined operation of the
Paskenta-Black Butte-East Park system would replace the capability of the
existing Black Butte-Stony Gorge-East Park Reservoir development, thus allow-
ing the retention in Rancheria Reservoir of water from Stony Creek equivalent
to the diversion from Paskenta Reservoir, The efficiency of this plan could
be improved by adding spillway gates at Black Butte Reservoir to increase its
active storage capacity. Both the physical and operational modifications at
Black Butte Reservoir would have to be worked out with the Corps of Engineers.

Construction of the basic features of this system would be staged
to meet State Water Project demands beginning in I986. Initial filling of
sufficient storage to be reasonably certain of meeting these demands would
require one year. Therefore, construction of this system should be staged
as shown in Table 55.

Flood Control Potential
,

The Corps of Engineers recommended a specific flood control reser-
vation of i+00,000 acre-feet at Spencer Reservoir, but the limited storage
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Alternative 7

would preclude such a reservation. However, Spencer Reservoir would provide
some incidental flood protection.

A Paskenta Reservoir flood control reservation of 60,000 acre- feet
is shown to illustrate this plan. Further studies would be required to deter-
mine the optimum flood control storage in Paskenta Reservoir to reduce damages
along Thomes Creek and the lower Sacramento River.

Recreation Potential

Table 53 shows the expected recreation use at the reservoirs in-
cluded in this alternative. Spencer Reservoir would present a potential for
a sizable amount of fair-quality recreation use in the Mddle Fork Eel River
area. Rancheria Reservoir would have a large surface area, fair access, and
generally stable water surface except during very dry periods; it would pro-
vide for a moderate amount of fairly high-quality recreation use. Though
much smaller than Rancheria Reservoir, Paskenta Reservoir would provide for
a similar recreation potential due to the large area of developable land
available. The revised operation of Black Butte and the potential stabili-
zation of East Park Reservoir could provide a slight increase in recreation
potential, but no estimates were prepared for this study.

Related Problems

Spencer Reservoir presents serious problems which would require
detailed additional investigation. First, the storage capacity of the reser-
voir would be considerably reduced by siltation and landslides. Preliminary
data indicate that up to 250,000 acre-feet of storage would be lost during
the 100-year economic life of the project. The accumulation of sediment at

the upstream portal of the Spencer- Grindstone Tunnel might present problems
in keeping the tunnel in operation when the reservoir was drawn down. This
problem could require relocating the tunnel intake farther downstream, with
a consequent increase in timnel length of about 3 miles. Second, because of
the limited storage in Spencer Reservoir, turbidity and temperature problems
could be encountered with downstream releases for fishery presein/^ation.

The relocations in the Rancheria Reservnir area, involving the
communityof Elk Creek and the 80-acre Grindstone Indian Rancheria, would also
be encountered with this alternative.

Level of Planning Knowledge

Limited investigation has been performed at Spencer Dam site.

Spencer Dam was limited to a maximum dam crest elevation of 1,720 feet,

based on reconnaissance- level data. Considerable additional investigation
would be required. Major additional planning work is required for the sedi-

mentation, landslide, emd water quality problems associated with Spencer
Reservoir.

A 200- foot dam would be required at the Wailaki site to prevent
Spencer Reservoir from spilling into Round Valley. Wailaki Dam site has been
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studied to only a low reconnaissemce level and additional geologic studies
are required.

The Spencer-Grindstone Tunnel alignment has been investigated at

the reconnaissance level, vrLth a limited amount of subsurface geologic
exploration. Past studies of Paskenta euid Rancheria Dams have compiled
fairly detailed geologic and design infonnation for these features.
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TABLE 53

ALTERNATIVE 7
DAM AND RESERVOiR DATA SUMMARY



TABLE 54
ALTERNATIVE T

CONVEYANCE FACILITy DATA SUMMARY

Spencer-Grindstone Tunnel
Length, miles 20.0

Diameter, feet 1^.0

Inlet elevation, feet 1,600

Outlet elevation, feet 1^250
Capeuiity, cfs (maximum/minimum) 2,530/2,3^
Construction time, years 8

Stony Creek-Sacramento River Canal
Type Concrete-lined canal and creek channelization

Length, miles 1^.0
Capacity, cfs ^,000

TABLE 55
ALTERNATIVE J

DESIGN AND CONSTRUCTION SCHEDULE
(Does not include feausibility investigation time)

Spencer and Wallaki Dams

Spencer-Grindstone Tunnel

Rancheria Dam

Faskenta Dam

Stony Creek-Sacto. River Canal

TO 75 Year

^^ Design and
Contract Preparation

vxxwi Major Construction
y^^-^ Contract
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(Price basis, July 1969

TABLE 56
ALTERNATIVE 7
COST SUMMARY

Period of analysis.

Alternative 7

1986-3085 Interest rate, 5%.

1





Alternative

ALTERNATIVE 8: MINA, SPENCER-RANCHERIA PROJECT

As with Alternative 7, the key features of this plan would be
Spencer Reservoir on the Middle Fork Eel River, a Spencer-Grindstone Tunnel,
and Rancheria Reservoir on Stony Creek. To provide greater yield, the above
system was expanded to include a 550,000-acre-foot Mina Reservoir on the North
Fork Eel River, and an 11.1-mile Mina-Williams Creek Tunnel and Pumping Plant.
Physical data on this system are summarized in Tables 57 through 6o, with a
plan and profile of the system shown on the accompanying figure.

This alternative would provide a new yield of 900,000 acre- feet
per year, referenced to the Sacramento-San Joaquin Delta, plus aji additional
70,000 acre-feet per year of firm supplemental yield.

Project Formulation

Mina Reservoir was sized to divert essentially all of the available
water from the North Pork Eel River, after provision for annual fishery pres-
ervation releases of 100,000 acre-feet. Operation studies showed that
350,000 acre-feet of active storage and an 800-cubic-foot-per- second contin-
uous diversion for six months (April through September) would limit spills
from Mina Reservoir to years of extremely high runoff. The minimum pool
level in Mina Reservoir was set at elevation 1,U20 feet to decrease the static
head at the Mina Pumping Plant and to allow some margin of storage for sedi-
mentation.

The Mina-Williams Creek Tunnel and Pumping Plant were sized for a
six-month summer diversion season, thus making maximum use of the excess
summer capacity of the more expensive Spencer-Grindstone Tunnel. The diam-
eter of the Spencer-Grindstone Tunnel would still have to be increased over
that shown in Alternative 7, from ik to 1*4-. 5 feet.

Spencer Reservoir would be the same size as described under
Alternatives lA, kA, and 7. The 5,000,000-acre-foot Rancheria Reservoir was
selected to balance the total system storage with the available water supply.

Construction of the basic features of this system would be staged
to meet State Water Project demands beginning in I986. Initial filling of
sufficient storage to permit a reasonable certainty of meeting these demands
would require one year. Therefore, construction of this system should be
staged as shown in Table 59

•

Flood Control Potential

Consideration was given to using some of the storage provided by
Mina Reservoir for flood control purposes. It was found that, under present
conditions, the incremental cost of storage would be too high for a specific
flood reservation to be economically justified. However, Mina and Spencer
Reservoirs would provide some incidental flood protection.
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Alternative

Recreation Potential

As shown in the recreation use projections in Table 57, construc-
tion of Mina Reservoir would add a minor amount of recreation use potential
to the system. This is due to the limited access, rugged surrounding
terrain, emd mode of operation. The recreation potential of Spencer and
Rancheria Reservoirs would be the same as in Alternative 7.

Related Problems

Problems with Spencer Reservoir would be the same as those de-
scribed xmder Alternative 7. Due to the similarities of reservoir size,
depth, operation, and regional geology, it seems reasonable to expect land-
slide, sediment, temperature, and turbidity problems at Mina Reservoir to
be similar to those at a small Dos Rios Reservoir. Additional investigations
of these aspects would be required.

Level of Planning Knowledge

The current level of information on all of the features of this
system, except Mina Reservoir and the Mina-Williaras Creek Tunnel, was covered
under Alternative 7. Investigations of Mina Dam and Reservoir site have been
very preliminary to date. Only very cursory attention has been given to the
Mina-Williams Creek Tunnel alignment.
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ALTERNATIVE 8
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Alternative 8

TABLE 58
ALTERNATIVE 8

CONVEYANCE FACILITY DATA SUMMARY

Mina-Williams Creek Pumping Plant

Location Left abutment of Mina Dam site
Type Underground, on-peak
Minimum static head, feet 133
Maximum static head, feet 28O
Design flow, cfs 8OO
Installed horsepower 45,000

Mina-Williams Creek Tunnel
Len^h, miles U.l
Diameter, feet 10.5
Inlet elevation, feet l,J+00

Outl»?t elevation, feet 1,700
Capacity, cfs 800
Construction time, years 5

Spencer-Grindstone Tunnel
Length, miles 20.0

Diameter, feet 1^.5

Inlet elevation, feet 1,600
Outlet elevation, feet 1,250
Capacity, cfs (maximum/minimum) 2,770/2,560
Construction time, years 8

Stony Creek-Sacramento River Canal
Type Concrete-lined canal and creek channelization

Length, miles 15.0
Capacity, cfs U,000

TABLE 59
ALTERNATIVE 8

DESI(2? AND CONSTRUCTION SCHEDULE
(Does not include feasibility investigation time)

Mina Dam

Mina-Williams Creek Pump Plant

Mina-Williams Creek Tunnel

Spencer and Wailaki Dams

Spencer-Grindstone Tunnel

Rancheria Dam

Stony Creek-Sacto-River Canal

Year

a Design and
Contract Preparation

Major Construction

Contract

-119-



(Price basis, July 1969.

TABLE 60
ALTERKATIVE 8

COST SUMMARY
Period of analysis, 1986-2085. Interest rate, 5%. >
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