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Mid-Pacific Region
2800 Cottage Way
Sacramento, CA 95825 |,

To: All Interested Parties

Hetch Heichy: Water and Power Replacement Concepts, Final Report

In September 1987, Secretary of the Interior, Don Hodel, asked the Bureau of Reclamation,
on behalf of the National Patk Service, to evaluate the potential for removing O’Shaughnessy
Dam and restoring Hetch Hetchy Valley to a natural environment in Yosemite National Park
California. .

The Mid-Pacific Region of Reclamation, acting as an engineering and technical consultant to
the National Park Setvice, surveyed several water and power replacement options and

prepared a conceptual overview of options that initially appeared promising. During prepara-

tion of the report, Reclamation relied heavily on public information prepared by the City and

County of San Francisco and on information provided directly by the city. Other assistance

came from the Modesto and Turlock Irrigation Districts and the Western Area Power Ad-
ministration, who provided materials and data.

The report was released to the public on November 15, 1987, for a 30-day review period, which
by request of some responding parties, was extended through January, Comments were
received from 20 individuals and entities. Respondents and their comments are tabulated on
Table A-1 in the Appendix. Texts of the letters are also included in the Appendix.

With minor exceptions to ensure accuracy, comments received during the public comment
period were not incorporated into the Water and Power Replacement Concepts Final Report,
Rather, they will be used during plan formulation of any feasibility study of replacement con-
cepts that is undertaken. All comments would then be addressed as an essential part of the
feasibility study and would serve as an invaluable basis from which to establish a program for
public participation in the study. :

This report and the appended public responses document Reclamation’s appraisal of the con-
ceptual possibilities for alternative sources of water and power for users of the Hetch Hetchy
System. Reclamation thanks those individuals, agencies, and organizations responding during
the public review period.
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PREFACE

-Everybody needs beauty as well as bread,
places to play in and pray in, where

Nature may heal and cheer and give strength
to body and soul alike.

+0hn Muir, writing in 1912 about Yosemite National Park, elo-
J quently expresses man’s need for both "beauty and bread," for
utility and aesthetics. It is a balance achieved with difficulty. In-
deed, throughout much of his history, man has worked to subdue
his environment, and in his search for security and sustenance, has
wrought technological marvels and reshaped his world.

In 1872, the United States Congress.established Yellowstorne as the
first national park. The phrase inscribed on the cornerstone of its

. gate, "for the benefit and enjoyment of the people," embodies the

spirit of that commitment.

As steward of the nation’s natural resources, the Secretary of the
Interior is charged with the commitment that must balance the
nation’s need to use its resources with its need to enjoy and ap-
preciate the beauty and grandeur of its environmental heritage. In
the words of the late Gifford Pinchot, the goal is the foresighted use,
preservation, and renewal of resources "for the greatest good of the
greatest number for the longest time."

InJuly 1987, Secretary of the Interior Don Hodel, acting within this
tradition, asked the American public to consider a seemingly radi-
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cal idea: the restoration of Hetch Hetchy Valley to Yosemite Na-
tional Park. : _ )

Initially startling, this idea, on second consideration, begins to in-
trigue the mind and free the imagination to consider the creative
potential of such a proposal. One begins to see the possibilities in-
herent in the opportunity to re-evaluate a past decision in the light

* of not only today’s but tomorrow’s needs.

On the one hand is the city of San Francisco and nearby areas and
their need for the best and least costly water and power supply pos-
sible, a supply which the present Hetch Hetchy system has served
and continues to serve well. On the other hand is the undeniable
stress on the National Park system on the whole, and on Yosemite
in particular, and the increasingly critical need to protect this
resource if it is to be enjoyed by future generations. '

-
In 1913, in striking the difficult balance between "bread and

. beauty," the decision was made to flood Hetch Hetchy Valley and
7. provide a much. needed water and power supply to a growing city--

one of the great cities of the West and of the world. At that time the
decision was the best and most beneficial use of that resource.

In 1987, when values have changed, the issue has risen again, this
time the result of an overcrowded national park system andthe
pressing need to maintain the integrity of the Sacramento-San Joa-
quin Rivers Delta and San Francisco Bay. The problems of modern
civilization from which the parks offer an essential respite now
threaten the parks themselves. Fortunately, however, some losses
are not irretrievable. Man’s increasing technological prowess
enables him to re-evaluate former commitments of resources in the
light of today’s knowledge.

Could the City of San Francisco receive a comparable water and
power supply from other sources? Could the Hetch Hetchy Valley
be restored as part of the living heritage of our National Park sys-
tem? Inaworld of diminishing natural resources, what is the highest
use of the valley? The questions are worth asking, '

iv




CONTENTS

Part

SUMARY L) - L - - L] L] L] - - L] L] L] L] L) -

INTRODUCTION . « &

" = & 8 3 8 e ® s =
Purpose and Scope « « o o ¢ s o 2 s v .
Aathorities ¢« ¢ o a ¢ a a2 » o o 2 o v @
Acknow:l.edgments e = & 8 B ® & ® & s 5 8

THE HETCH HETCHY SYSTEM . o ¢ « ¢« & « &
Background and Agreements Governing the
Hetch Hetchy System « = = o« o o o = &
Facilities and Operations . . . + « &
Sale and Distribution . ¢« ¢ « ¢ o = &
REVENUES o« s » ¢« s s s s 5 & » » a =

WATER AND POWER REPLACEMENT CONCEPTS .
Replacement Water Supplies .« « +» « o &
Replacement Power Supplies. « « « o & &

FEASIBILITY STUDY DESIGN. + « o o « « o
Plan Formulation Studies « « = ¢ = o =
Schedule and Budget « s« o = ¢ s & o » =

REFERENGES L] Ll - L] » L] L - L ] L ] L - - L]

APPENDIX « « ¢ o = @ v o & =~ 4 s

v

*. & » 9

L] L L] [ ]

Page

ix

(NN

11
11

15
16
21

25
25
29

31




TABLES

Table
No. Page
1 Matrix of Potential Replacement Concepts . « « o« o & xiv
2 Hetch Hetchy PowerplantS . « « o « o o s & o s o o » 10
3 San Francisco Water Department Service ., . « . « « » 10
4 Amount of Water Supplied by 5an Francisco
Water Department .+ . « o ¢« v o o o = = = s « s = & 12
5 Revenues and Operating Expenses, Fiscal
Year1982_1987 * 8 & & & 5 & T 2 s e 8 s s " s s a 12
6 Inventory of Power Supplies Available to
Northern California Power USers « « v o v« ¢ = & o » 20
7 Cost of Replacement POWEE « « « « ¢« o ¢ ¢ = » o & » » 22
FIGURES
Figure ,
No. Page
1 Hetch Hetchy Reservoir Replacement
Options...-....---..-....... viii
2 TuolumneRivetSystem.--..--......’.. 4
3 Hetch Hetchy Project Factlities ¢ v 4 o = o o « = = 8
4 Mid-Pacific Area and Facilities « « v o « o o o o & 14
5 Hetch Hetchy Plan Formulation Study Work
Schedule B8 B 8 8 & & 8 8 8 & B 8 B & B e 3 8 s 30

vi




SUMMARY

Photograph by Joseph Le Conte

The Hetch Hetchy Valley before the O'Shaughnessy Dam was
completed in 1923.
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SUMMARY

his report presents the results of a preliminary analysis made
Tby the Bureau of Reclamation of the idea of restoring Hetch
Hetchy Valley to its natural environment as a uhit of Yosemite
National Park. The report was prepared on behalf of the Nation-
al Park Service, with assistance from the City and County of San
Francisco, Modesto and Turlock Irrigation Districts, and the
Western Area Power Administration, who provided materials
and data.

The report also presents the basis for a feasibility study of the
restoration of Hetch Hetchy Valiey should it be determined that
further analyses are warranted. Although concepts for replacing
water and power supplies from San Francisco’s Hetch Hetchy sys-
tem were examined cursorily, based on existing information only,
several replacement strategies appeared promising for further
study, Emphasis in a future study should be on those options and
on establishing the specific replacement requirements, which are
only generally known at present.

Restoring the 1,970 acres of land presently impounded by Hetch
Hetchy Reservoir to National Park uses would generate many
long-term environmental benefits, including improving the area’s
environmental, ecological, and recreational resources. Restora-
tion would, however, eliminate the potential for meeting the
water supply provided to San Francisco and nearly cities from the
Hetch Hetchy Resetvoir; this supply over the past 11 years has
averaged about 214,000 acre-feet annually. Restoration would
also reduce power benefits from the Hetch Hetchy system.

The Hetch Hetchy system is comprised of three storage reser-
voirs: Hetch Hetchy (360,360 acre-feet); Lake Eleanor (27,100
acre-feet); and Lake Lloyd (268,800 acre-feet), as well as various
hydro-electric power facilities. New Don Pedro Reservoir
(2,030,000 acre-feet), located downstream of the Hetch Hetchy
system, is owned jointly by the City and the Turlock and Modes-
to Irrigation Districts. Hetch Hetchy Reservoir is operated to
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directly provide water supplies for San Francisco; Lakes Eleanor
and Lloyd are operated to generate power, meet instream water
requirements, and, in part, to provide inflow into New Don Pedro
Reservoit, as part of the City’s obligation to the districts,

San Francisco operates its Hetch Hetchy system under
authorities provided by the Federal Raker Act of 1913 and water
rights granted by the State of California. Agreements with the
Turlock and Modesto Irrigation Districts outline water rights and
the operation of the City’s Cherry Valley Dam, impounding Lake
Lioyd, and the New Don Pedro Dam. Agreements with the
Department of the Interior on fish releases and with the Corps of
Engineers on flood control also govern, in part, operation of the
Hetch Hetchy system.

Identifying viable water and power replacement alternatives is
critical to the pursuit of any plan to create a "second Yosemite
Valley." Although detailed studies of alternatives capable of
replacing the Hetch Hetchy water and power supplies have yet to
be made, several opportunities appear promising. Among them,
and the logical first step toward replacement, is operation of the
City’s Tuolumne River (Hetch Hetchy) system and the
downstream New Don Pedro Reservoir to salvage as much water
and power as possible without Hetch Hetchy Reservoir and to
keep the Turlock and Modesto Irrigation Districts’ water supply
intact.

Based on dry-year hydrology, it appears that operation of the
Hetch Hetchy system without Hetch Hetchy Reservoir could
provide a minimum of 336,000 acre- feet of Tuolumne River
water annually to San Francisco through the City’s existing sys-
tem. (At the present time, 336,000 acre-feet per year is the max-
imum amount that can be conveyed through existing conduits.)
Over 100,000 acre-feet of replacement supply could be provided
from river level diversion from below O’Shaughnessy damsite
and another 250,000 acre-feet from changes in operation in Lakes
Eleanor and Lloyd. In total, enough water could be captured to

Capacity of the existing Hetch Hetchy Aqueduct across the San Joaquin Valley s
300 million gallons per day.




Summary

operate the City’s existing conveyance system at full capacity and
deliver almost 100,000 acre-feet. more than is currently being
used.

In addition to providing water and power supplies, any reopera-
tion of the Tuolumne River system would consider flood control
and instream flow needs, and Sacramento-San Joaquin Delta/San
Francisco Bay requirements. Water from the City’s facilities
without Hetch Hetchy Reservoir could be conveyed through ex-
isting City conveyance systems; water, if any, from New Don
Pedro Reservoir would require new facilities to introduce and
treat replacement supplies into the City’s conveyance system.

If needed, additional replacement supplies could be developed
through storage of Tuolumne River water in new terminaj storage
facilities in the City’s service area. Previous City studies’ suggest
that the existing San Antonio and Crystal Springs Reservoirs have
the potential for increased storage. Long- term reliability of
using those sources would be directlyrelated to the seismic poten-
tial of the area.

The restoration of Hetch Hetchy Valley would affect the power
supplies of the Turlock and Modesto Irrigation Districts and the
power supplies and revenues associated with San Francisco’s
Hetch Hetchy system. Water supplies to the Kirkwood and Moc-
casin Creek Powerplants would be reduced. These plants
presently produce about 1,155 million kilowatt-hours of
electricity, or about 60 percent of the Hetch Hetchy system’s
genetation.

Also affected would be the fishery and recreation resources of
the Tuolumne River and a reach of the river that is included in
the Federal Wild and Scenic River system.

Water supplies for the City not replaced by coordinated or
modified operation of present Tuolumne River facilities could be
provided from various other sources. These are summarized in
the matrix on Table 1. The three most promising options at this

1 Kennedy/Jenks Engineers. January 1986. Alternative Means of Providing Additional
Water to the San Francisco Water Department. "Executive Summary." Report

Completed in association with Tudor Eng. Co.

x 1.




time appear to be a conjunctive use program for the American,
Stanislaus, and Tuolumne River Basins, which drain a portion of
the eastern Sierra Nevada foothills; construction of an offstream
storage resetvoir at the proposed Los Vaqueros damsite in Con-
tra Costa County; and coordination of the Solano Project’s Lake
Berryessa with the State of California’s North Bay Aqueduct.

Conjunctive use of the Tuolumne River Basin could be incor-
porated into an ongoing Reclamation use study of existing
projects, facilities, and river systems between the American and
Stanislaus River basins. Replacement water could be delivered
through new facilities constructed directly to the City’s Hetch
Hetchy system. Any water developed, however, would be shared
with other users in the area and would not all be available for
Hetch Hetchy replacement supplies. .

Supplies from either offstream storage or coordinated operation
of State- Federal facilities would be delivered to the City from
the Delta using either the existing Federal Delta-Mendota Canal
or the State Aqueduct to the point where the Hetch Hetchy
Aqueduct crosses these facilities,

Capacity in the Federal canal is limited, however, and enlarge-
ment would be required. Use of the State Aqueduct would re-
quire a wheeling agreement. Quality of water from the Delta
would be adequate for municipal uses although it would be less
than the quality the City presently enjoys. Use of Delta supplies
would also require through-Delta water conveyance improve-
ments as the water that can be moved across the Delta is limited
by the capacity of Delta channels.

The role of San Francisco in sharing in the maintenance of
Sacramento-San Joaquin Rivers Delta/San Francisco Bay stand-
ards may be a consideration in determining future watet supplies,
but is not considered in this report. Any City responsibility will
be a consideration in the present hearings on Bay/Delta water
standards now underway by the State Water Resources Control
Board.

xii




MATRIX KEY

The following matrix summarizes 11 concepts for replacing water and power supplies now generated by
the existing Hetch Hetchy system on the Tuclumne River. Specific detmils for each of the

concepts, or options, described and the amount of water that would need to be replaced will not be
known until more detailed studies are made.

The present system can furnish 300,000 million gallons per day (336,000 acre-feet annually) to its
service area as limited by conduit capacity. Past studies indicate the potential to produce up to
400 million gallona per day (448,000 acre-feet annually) if these conveyance restrictions are
elimihated. Assuming either value for purposes of disctssion, however, it appears that no single
replacement option would suffice, and that some combination of options would be required to replace
supplies. -

Reoperation 1/ of Existing Tuolumne Facilities.

Replacement concepts and what is known about them from a brief review of existing data are presented
on the matrix. The first three listed are not options in the sense that they can be compared one
against the other so that one could be selected and snother rejected. Rather they would be
considered together as a logicel first step to recoup as much water and power as possible from the
facilities remaining after Heteh Hetchy Valley was restored. They represent a step that must be
taken regardless of the overall replacement plan selected.

Although studies will be required to confirm the amount of supplies that could be generated by
reoperating existing facilities on the Tuolumne River without Hetch Hetchy Reservoir, it is believed
that the bulk of the replacement of the present water supply could be provided through options 1
through 3. These supplies would be available in many years, particularly if supplemental storage
for Tuclumne water could be found (Option 4).

Options to Supplement Reoperation of Tuclumne System.

Water Replacement. The remaining options {4-11) represent actions that might be taken to supplement
supplies derived from reoperation of the present Tuclumne system without Heteh Hetchy Reservoir if
further replacement is needed. These options are not equal in terms of potential accomplishments,
costs, impacts, or ease of implementation, and they must be compared one against the other to deter-
mine which one, or combination, shoild be selected ag part of an overall replacement plan.

Power Replacement. Reoperation of the City of San Francisco's Tuolumne facilities will not recoup

power losses caused by dewatering Heteh Hetchy although enough power would be produced under reopera-
tion to meet the City's power uses. Some additlonal generation could oceur at New Don Pedro because

of inereased inflow into the reservoir after Hetch Hetchy storapge is removed, The remaining water
replacement options will be net power users and, hence, will contribute nothing toward replacement

of the power lost. No replacement power project is suggested in the matrix., It is suggested,

however, that net losses could be replaced by purchase from existing power supplies. Long-term
replacement cost, however, would have to be weighed against the amortized cost of initial capital
replacement.

1/ The term "reoperation" refers to the manner in which existing facilities might be operated after
Heteh Hetchy Reservoir is removed. Some physical modification of or addition to the existing
facilities would be required.



Options

Potential Replacement Capability

1, 2

I. 'TUOLUMRE RIVER EYSTEM:
Logical Pirst Steps Toward
Hepluoement

1. Reoperation of remainlng
San Francisco Eacilities
on wain Tuolumne River.

Assumes ohly reoperaticn of

diversion capabilities at
Mountain Tunnel,

Water

San Franclaco

Turlock and
Modesto ID's

Tuolumhe Ingtream Uses

Powar

Partial replacement of
present supply. Amount
available would depend
on how much would be
provided €or instream
uses .,

Unknown
until
studies are
made.

~ Potential depletion
epending on share
dllocated to other
usas.

- Partial replacetient
assuming that power
would be incidental
to water operations.

2, Recperation of remaining
San Prancisco Facilities
including the Lake Lloyd -
Lake Bleanor - Holm F.P.

with modified facilities to

permit routlng the water
through Mountain tunnel.

Increased partial
replacement of present
supply over 1 ahove.
amount available would
depend on how much would
be provided for power at
Holm and instream uses.

Unknown
until
studies are
made.

- Potentlal depletion
to above.

- Bame as in 1 above.

= Could result in
reduction with
reoperation of
Cherry Lake - Lake
Eleanor system.

3. Reoperation of New Don
Pedro Reservoir and
additional conveyance
provided to Hetch Hetchy
Agueduct.

Furthet increase over 1
and 2 above of partial
teplacewent of present
supply.

Bmount available
deperident on assumptions
and rediversion upstream
Eer City.

Unknown
until
stutles are
nAde.

~ No change from 1 and
2 above.

- No change From L

and 2 above.

- Some possalble
additional power
at New Don Pedro
available From
additlonal inflow
to new Donh Pedro.

1Measured [from the condition as it would be without Hetch Hetchy Reservoir and

no diversions ko San Francisco.

zoptiuns 1, 2, and 3 are measutes that will be taket togather.



TABLE 1

Matrix of Potential
- Replacement Concepts

Cosgts/Issues/Impacts

New Pacilities fWater Quality Environmental
flequired Relakive Cost Ingtitutional Issuas Considerations Considerations

- Nene - - Nane since — Issues on instream - Water would Impacts an Elows
Assumes to no new or uses in Tuolumhe be of the in Tuolumne River.
modifica- modified River, i.e., nunicipal same
tions to facilities Eiah hatchery, rafting, quality as Impacts on rafting
existinhg wild and scenic river. present and wild and
Eacilities. supplies. gdenic rivet.

- Issues on New Dop Pedro
Reservolr and its water
and power supplies

Downgtteam impacts
to Tuolimne and
San Joaguin
River and the
Delta.

- Facilities - Low coat for | - Same as in 1 above plus = Water would Increase impacts
to permit these issdes related to Cherry be of the to 1 above
Holm P.P. facilities and Eleanor Creeks. sama Erom increased
dischatges yet to be guality as diversion of
kg be determined prasent Tuolumne River
diverted Erom supplies. Flows and impacts
thraugh studies. to Cherry and
Mountain Eleanor Creeks.
Tunnel.

Impacts of con-
structian of
new Fagilities.

- New pumping | - Costs yet - Same ag in 1 and 2 above. - Watey would Mo change to 1 and
plant atd to be be slightly 2 abopve
conveyance determined - Issues oh present agree- lesser from New Doh
facilitles Erom ments includibg water quality Pedro reoperation.|
to Hetch studies. banking. than
Hetchy upstream Additional
Agueduct:. solurce. decreased flow in
Treatmant San Joaquin River
ment may be and inte the Deltd
reguired. from the Tuolumne

River.

Impacks of con=-
strugkion of
new facilities.

Impacts of
ingreased fluc-
tuations in New
Don Pedro,

XV



Options

Potential Replacement Capability 1

ilv OPTIONS TO PROVIDE BALANCE
OF REQUIRED REPLACEMENT

A, Tuolumne Hiver Sywtem

4. New Reservolr closer tco
San Francisco {enlarge the
city's San Antonlo and
Crystal Springs Dam.)

Hater

San Francisco

Turlock and
Modesto ID*

- Unknown but probably
only mittor replacement
supplies.

= Would
reduce in-
flow to
New Don
Reservolir,

a8

Tuolumne Instream Uses

L

D —

Powar

Partial replacement.
could reduce instream
Elow depending on
share allocated to
instrean Elows.

— Partlal! replacement.

5. New sStorage on Tuclumne
River,' (Wards Perry and
Harden Flat Dams).

~ Partial replacemant of

presenkt supply. Amount
avallable unknown until
studies are made.

- Unknown
until
studies are
made.

Wards Perry would
inundate part of
designated wild and
acenle river.

Hakden Flat could
provide some replace-
ment.

- Partial rveplacement
assuming power
fealtittes would be [
included.

lMeasured Erom the condition after implementation of gptions 1, 2 and 1.



Table 1

Costs/lssues/lmpacts

Some treat-
nent may be
required,

New Facilities Water Quality Ehvironmental
Required Relative Cost Institutional Issues Considerations Considerations
- Enlargement | - Enlargement Posaible seismic con- - Same high Increased impacts
of two dans, of the dams, siderations related tbe Tuolumre River to 1 above and less
approxi- the enlargements. quality water available for
- Pumping mately 58 ag the preasent instream uge above
fagilitiss. million. Additional issues on supply would ahd below New Don
ingtream uses in Tuolumne be blended Pedro.
River, l.e., muanicipal, with local
fish hatchery, rafting, runoff. Unknown impacts
wild & scenic rivers. associated with
reservoir
hdditional issues ob New snlargements,
Don Pedro Reserveir and
its water and power
supplies,
| - New storage | - High. Wards Ferry would be in - Water at Wards Increased impacts
regservoirs = designated wild and sceniq  Ferry would be to 1 above with
Wards Ferry | - Conveyance portion of river., slightly reduced flows
and Harden Fagilities lesser quality available to lower
Flat. Hew need to be 1ssues oh other instream upstrealt system (i.e.,
pumping and identiflied uses similtar to 1, 2, & 3 source. San Joaquin River
conveyance and costs above. and Delta and
to Hetch determined. New Don Pedro.
Hetchy
Agueduct. Impacts of new

reservolirs to:
Recreation
Wildlife Habtitat
Endangered Species
Cultural Rescurces.

wild and Scenic
Riyer System.




Options Potential Replacement Capability 1
Water
Turlock and
San Frangisco Modesto ID's | Tuclumne Instream Uses Dower
B. Siorrs Nevadd Supplles
6. Hastside optimlzation - Might provide balance of | - Might - Might provide - None. Alternative
conjunctive use concepks replacement required Eok provide Eishery Elows through would censume power
estended to Tuolumne River. present supplies. sone water exchange below with pumping
studies are required, directly to New Don Pedro. reguired for ground
ittigation water and to export
- Mignt provide Districts Erom the collection
supplemental supplies to and theraby conveyance system
8an Francisco. raeduce new into the
Studies are required. Don Pedtro's San Franciseo
raguiire- aystem.
ments,
€. Delta Suppllen
7. Los vVagueros Reservoir, - Could provide balance of [ - None. = None. - None. BSystem would

replacement required for
presant supplies,

be a major net
powar cohsumer.
Pumping would be
from the belta into
the reservoir dnd
from the export
canal into the

8an Francisco
system,

lMeasured Erom the condition after implementation of options 1, 2, and 3.




Table 1

Costs/lasues/impacts

Hew Facilities
Required

Relative Cost

Institutional Issues

Water Duality
Considecatlons

Environmental
Congideratlofs

- Extend new cehvayancg

from Folsom South
candl and New Melones
Reserveir to

San Francisco aystem,

This would ceguire

plisping. Some treat-|
ment would be
raquired.

- Medium

- Cos8t For conveyance

and pumpihg Fagili-

ties to be determined

from studies

- Treatment costs.

Water developed would have to be
shared with users from the
Amaerican to khe Tuclumhe which
would limit supplies available to
replace Hetch Hebtchy water.

Agreement with various districts
and entities Erom American River td
Turlock and Modesto to make plan
workdble.

CYP authority regquired.
water rights.

hinerican River instream flow issues
would have to be resolved.

Agreatients with [ishery entitles or
tributary streams Erom American to
Tuclumne Rivers.

Fairly high guality
but leds than that of
Ban Prancisco's
present Tuelumne River

supply.

- Impacts on instream flow
uses in American River,
Stanlslaus River, Tuolumne
River, and other tributary
streams,
and Calaveras Rivers.

- Impackts of new fadilities

to:

ahd Wildlife, Endangered
Species, Culktural
Resources.

i.e., Mokelumne

Recreation, Vegetation

Los Vagueros Dam,
Reservoicr, pumplng
and power Facilities|

Cross Delta
Canveyance.

Bxport capacity
through enlarged
beita-Mendota Canal
or wheeling agreemant
for use of State
hqueduct.

Connection Erom
etport canal to
City's Coast Range
Tunnel ,

Full kreatment would

be required,

- Very high.

- Los Vagueros

Facilities approxi-
mately $825 milliocn
wouléd be ahared
with partners in
the project.

- Cross Delta Facllity
would be shared with
DWR.

~ BEnlarged Delta-
Mendota Canal
approximately §25
million would be
shared with other
usars.

Dalta water gualilty standarda.

Competition for Los Vagueros water
with other potentisl participants
in the pruject.

Agreemehts with "partners" in
Loa Vagueros, export conveyance and
crods Delta projects.

Water rights For Los Vaguerocs.

Authority (BOR) to participate in
Los Vagueros and other reguired
actions.

Delta and related Sanh Prancisco Bay|
and export lzsues are extremely
complex, involve a wlde range of

interests, and are hot likely to be

resolved scoh.

- Water guality is suit-
able for municipal usedg

after treatment and is

so used by Contra Costy

County and wost of
southern California.
The quality would not
be as high as the

City's present Tuclumng

River supplies.

Fisherles
Vegetation
Wildlife
Recreation
Culkural Resources

Inmpacts of additiocnal
diversions in the Delta to:

Impacts of Cross Delta
Conveyance.

Impacts of Los Vaguetos
Reservoit ko endangered
species and riparian
habltat.




Options Potential Replacement Capability 1

Watar
Turlock and
San Francisco Modegte ID's | Tuolumne Instream lses Powar
8. Bnlarged Shasta. - Could provide up to Full | - Noha, - None. - Unknown. BSaitte
replacement fof present partial replacement,
supplles. theaoretically,
possible but dot a
- Could provide supple- likely source of
mental sugplies to replacement power.,
San Francisdco.

9. Wildlife refuges in the - Might provide balance of | - None. - None. - None. Alternative
Sah Joaguin Valley (used as replacemnent regquired for would consume power
offatream storage). present supplies. by pumping from the

Delta to the export
canal and Erom the
canal inte the

San Franciaco system,|

lMeasured from the condition after implementation of options 1, 2, and 3.
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Table 1

Costs/lssues/Impacta

New Facilitles
Required

Relative Cost

Institutional Issues

wWater Quality
Considerations

Envitonmental
Considerations

Enlarged Shasta Dam
and related
facilities.

Crass Delta Convey=-
ance,

Export capacity
through enlarged
pDelta-Mendota Canal
or wheeling agree-
ment to use State
Aqueduct .

Comnection from
export canal to
City's Coast Range
Tunnel.

Full treatment would
be required.

Extremely high.

Enlarged Shasta
facilities would
exceed $3 billlon
which would be
shared with
partners.

Cross Delta facllity
would be shared with
State.

Enlarged Delta-
Mendota Canal
approximately $25
miliion would be
shared with other
lisers.

Full treatment

Ehlarged Shasta is an exkremely
large undertaking which involves
maty itterests. 'The newds related
to the replacement of Hetch Hetchy
would be only a miner l[actor.

DPelta issues related to Cross
Delta conveyance and export
cohveyance.

Water rights for Enlarged Shasta.
Ruthority to participate in

Enlarged Shasta Cross Delta
projects,

[ - Same as for 7 above.

- Impacts of Enlarged Shasta
to:

Wildlife habitat
inundated
Endangered dpecies
Sactamento River
Recreaktion

New roads

Cultural Resources

- Impacts of additional
diversions on the Delta
to:

Pisheries
Vegetation
Wildlife
Recreation
Cultural Resources

cogts. - Impacts of Cross Delta
Conveyance,
- Cross Delta - High. - Delta issues related to Cross ~ Water dellvered to - Impacts tot

Conveyance

Bxport capacity
through enlarged
Delta-Mendota Canal
or wheeling
agreement to use
State agueduct.

Cohnection from
erpotrt canal to |
City's Coast Range
Tunnel.

Facilities on
refuges to manage
and recapture the
stored water.

Full treatment would
ba required.

Crosa Delta facllity
would be shared with
State.

Enlarged Dalta
Metidota Canal
approximately $25
million would be
shared with cther
ugers,

Cost of facilities
rejuired to
recaptire the
supplies satored on
the refugas and to
trangmit them to the
wltimate users.

Full treatmenkt
costs,

Delta conveyance ahd export con-
vefance.

Water tights for the storage of
water on the refuges,

Authorlty (Reclamation) to
participate in the storage program
and the required 4ctioha.

Exchange Agreements wikh users of
Central valley Froject water to
accept the water from the refuges
to frae up the water for

San Francisco.

San Francisco would be
from the Delta with
quality consideration
the same as 7 above,

- The quality of the

water stored on the
refuges is unknowh
but there is the
potential for quality
degradation by the
process.

Shore bird habitat on
refuges.
Endangered species.

-~ Impacks ot additional
diversions on the Delta
to:

Flsheries
Vegetatlon
Wildlife
Recteation
Cultural HResources

~ tmpacts of Cross Delta
Conveyance.




Options

Potential Replacement Capability 1

10.

Cootdination of Lake
Berryessa with the State's
Nerth Bay aAgueduct.

Water

gan Frangisco

Turlock and
Modesto ID's

Tuolumne Instream Uges

Power

- Might: provide balahce of
teplacement required For
presant supplies,

= Might provide supple-
mental supplies to
san Francisco,

- Nohe.

- Nonsa.

- MNone. Pumping would
be required to pump
Erom the Delta and
into the
gan Francisco system,

.

PURCHASE REPLACEMENT POWER

= N/A

=~ N/A

- W/A

- Fully compensate for
logt nek generation
after implementation
of water supply
optiohs through
purchase of powar on
the market.

1 it , ; ;
Measuted Erom the condition after implementation of aptions 1, 2 and 3.



Table 1

Costs/lssues/Impacts

New Facllities Water Quality Environmental
Required Relative Cost Institutional Issues Considerations Considerations
- Croms Delts | - Hlgh, - Delta water quality - Bame as for - Additional
Convayance standards. 7 abova, diversions on the
~ Cross Delta Dalta:
- Export facillty — Agresments with the
capacity would be various districts and Fisherles
through shared with entities regarding Vegetation
enlarged State. sharing of new supplles Wildlife
Delta- and ¢osts. Recreakion
Mendota - Etilarged Cultural
Canal belta- - Central Valley Project Resources
or wheeling Mendota authorlky required.
agreement Canal - Impacts of Cross
for use of approkl- - Water rights, belta Conveyance
State mately $25
Aqueduct. million - Impacts on Lake
would be L Berryessa
-~ Connection shared with
from export other usets,
canal to
City's Coast | — Facllities
Rahge to develop
Tunnel. and convey
the new
= Full treat- supplies to
ment would the Delta.
be requited.




INTRODUCTION

o :
Photagrapher Unknown

Construction of the O’Shaughnessy Dam and Hetch Hetchy Reservoir
In Yosemite National Park sometime between 1915-22,



INTRODUCTION

t the request of Secretary of the Interior Don
AHode.l, the National Park Service is evaluating
the potential for removing O’Shaughnessy Dam
and restoring Hetch Hetchy Valley to a natural
environment as a unit of Yosemite National Park,
California, In this effort, the Mid-Pacific Region
of the Bureau of Reclamation (Reclamation) is
acting in the capacity of an engineering and tech-
nical consultant to the National Park Service and
has conducted a preliminary and cursory evalua-
tion of the idea of restoration and the options
avatlable to replace water and power supplies for
San Francisco.

The restoration of Hetch Hetchy Valley to its
natural envitonment would be a stunning acknow-
ledgment of technological man’s ability not only to
recognize the usefulness of restoration, but also to
accomplish such afeat. Preliminary analyses sug-
gest there are numerous options to replace the

water. These include modifying operations of the .

Hetch Hetchy system after removal of
O’Shaughnessy Dam, selectively using water from
other sources, or combining these two. Depend-
ing on the water supply option, there may be
powet generation or power requirements. Net
power requirements could be obtained by pur-
chasing surplus supplies in ot available to north-
ern California or by constructing new
powerplants,

The range of teplacement concepts preseated in
this report is not inclusive. Any further, more
detailed, studies would be undertaken in the spirit
of public participation in the plan formulation and
decisionmaking process. Based on public com-
ment and information, options could be validated
and expanded, deleted, or added.

PURPOSE AND SCOPE

This teport presents a general overview of re-
placement possibilities for Hetch Hetchy’s water
and powet supplies, and identifies elements and
issues that would be included in a detailed plan
formulation and feasibility stady. Locations and

- the facilities required in the replacement options

are shown in Figure 1. Potential adverse or -

. beneficial impacts associated with implementing

the options, issues involved, facilities required, as
well as relative costs are summarized in the matrix,
shown in Table 1. The data presented are prelimi-
nary and conceptual in nature and were derived
from existing information, which was insufficient
to outlihe detailed options, costs, or impacts.

In order to effectively and thoroughly analyze
the concepts presented here, a feasibility study
would be required. Such a study would look at the
benefits, impacts, and costs of restoring Hetch
Hetchy Valley as a natural environment and
determine whether restoration would be feasible
from an engineering, economic, financial, social,
and environmental perspective.

At the present time, the Hetch Hetchy system is
a major source of water supply to the City and
County of San Francisco and surrounding area.
Any study must recognize and balance the posi-
tive impacts to the park system of restoting Hetch
Hetchy Valley with the water and power needs of
San Francisco. Inaddition toimpacts to the City’s
water and power supply, other impacts to be con-
sidered include: the power and water supplies of
the Turlock and Modesto Irrigation Districts,
which hold both riparian and appropriative water
rights on the Tuolumne River downstream of




Hetch Hetchy; the fishery and tecreation resour-
ces of the Tuolumne River; and a reach of the
Tuolumne River that is included in the Federal
Wild and Scenic Rivers system.

Reclamation is working with the National Park
Service, Western Area Power Administration,
Modesto and Turlock Itrigation Distticts, the City
and County of San Francisco, and various watet
and environmental interest groups to assure that
realistic options are identified with respect to the
needs and responsibilities of each agency. The
objective is to identify and assess conceptual water
and power replacement supply options or to
determine their equivalent value to users of the
Hetch Hetchy system.

AUTHORITIES

Justification for a program to study restoration
of Hetch Hetchy Valley to its natural environment
must be based on a comparison of the beneficial
social, environmental and aesthetic values

4
generated by a restored valley against the costs
and impacts associated with such a restotation.
Authority for a program to study in detail the
feasibility of restoring Hetch Hetchy Valley and
replacing waler and power supplies would likely
require legislative authority.

ACKNOWLEDGMENTS

In preparing this report, Reclamation relied
heavily on public information prepared by the City
and County of San Francisco and on information
provided ditectly by the City. Reclamation also
acknowledges information conttibuted by the
Turlock Itrigation District, Modesto Irrigation
District, U.S. Fish and Wildlife Service, Western
Area Power Administration and the Califotnia
State Department of Water Resources.




THE HETCH HETCHY SYSTEM

Bureau of Aeclamation Photo

Hetch Hetchy Dam and Reservoir (1979) on the Main Stem of the
Tuolumne River in Yosemite National Park.
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THE HETCH HETCHY SYSTEM

The City and County of San Francisco current-

ly obtains 77 percent of its municipal and in-

dustrial water supplies from its Hetch Hetchy

system, located in the Tuolumne River watershed

in the Sierra Nevada, The Tuolumne River Basin

and its present development are shown on -
Figure 27

In addition to San Francisco, the Hetch Hetchy
system, through the San Francisco Water Depart-
ment, supplies water for major suburban areas in
San Mateo, Santa Clara, and Alameda Counties
for a total service to about 2 million people.
About 2 billion kilowatt-hours (kWh)! of.
hydroelectric energy is also produced annually.
The Raker Act established priotity for use of
Hetch Hetchy power. The first priotity is for the
municipal needs of San Francisco; the second is
for municipal and pumping needs in the irrigation
district areas; and the third is for public entities,
Genetation surplus to these priority uses is sold to
industry, - ‘

Under present operational criteria, watet’ sup-
plies diverted by the City to its setvice area from
the Hetch Hetchy system vary from vear to year.
For the 11- yeat period, July 1976 through June
1986, diversions avetaged 214,000 acre- feet an-
nually.? In fiscal yeat 1986, a total of 257,600 acre-
feet was diverted. At present, delivery capability
is limited by conveyance capacity in the pipelines
crossing the San Joaquin Valley. Maximum
capacity is 300 million gallons per day or about
336,000 acre-feet per year.

The existing Hetchy Hetchy system, with some
modification to its conveyance facilities, could
develop and supply up to 400 million gallons per
day (448,000 acre-feet per year) from the
Tuolumne River Basin. Previous studies
prepared for the City of various means to expand
the City’s water supplies include Hetch Hetchy
Reservoir as a key element in any ptan.

BACKGROUND AND
AGREEMENTS
GOVERNING THE

HETCH HETCHY SYSTEM

In 1903, the City of San Francisco was assigtied
water rights to appropriate water' from the
Tuolumne River at the mouth of the Hetch Hetchy
Valley and at points along two of the Tuolumne’s
tributaries, Eleanor and Cherry Creeks. The
seeds for this action were sown in 1776 when Mis-
sion San Francisco and Pueblo Presidio were es-
tablished as Spanish outposts in the New World,
Early water supplies for the City were detived
from local streams, wells, and springs and after
1849, and the Gold Rush population explosion; by
potable water brought in and sold by the batrel.

1 Average residential electricity use in northem California is about 6,000 kWh peryear. (California

Energy Commission. )

2 Average household water use in northem California is about .675 acre-foot peryear.




In 1858, a private corporation, the Spring Valley
Water Company, with a water charter obtained
from the State of California, began deliveries from
local springs, later augmenting this source with
supplies imported from the Sunol and Alameda
Creek watersheds. These supplies remain a part
of the city’s present water supply system,

By 1900, however, aware that its expanding
population would soon outstrip even this supply,
the City began to examine the merits of a
municipal public works system to transport sup-
plemental water supplies into the City from other
watersheds.

Of the possible water sources evaluated, the
Tuolumne River flowing from the western Sierra
Nevada with the Hetch Hetchy Valley in Yosemite
National Park as a storage reservoir, was deemed
the superior choice because of high water quality,
appropriate reservoir size and gravity conveyance,
and hydroelectric power generation potential.

In 1913, enactment of the Raker Act outlined the
provisions under which San Francisco could con-
struct and operate a water supply system on the
Tuolumne River. The Act granted the City the
authority to construct a water supply and
hydropower system in the Hetch Hetchy and
Eleanor Valleys in Yosemite National Park, in
Cherry Valley in the Stanislaus National Forest,
and in the canyon of the Tuolumne River
downstream of these valleys. The act also defined
the City's obligations to the Turlock and Modes-
to Irrigation Districts, and limited the City’s
anthority to export and distribute water.

Construction of the system began in 1914
Storage of water in Lake Eleanor began in 1918,
and in 1934, the first water from Lake Hetch
Hetchy impounded behind O’Shaughnessy Dam,
was delivered to San Francisco. The dam was
raised 85.5 feet in 1938, giving the reservoit its
present capacity of 360,360 acre- feet.

In addition to provisions in its basic water rights
and the Raker Act, San Francisco’s Hetch Hetchy
system is governed by other agreements. At
vatious times, the City has entered into agtee-

ments with the Department of the Interior on
fishery releases and the maintenance of minimum
flows at various points in the Tuolumne River
Basin, Agreements with the Turlock and Modes-
to Irrigation Districts outline water rights and
construction and operation of the City’s Cherry
Valley Dam and the New Don Pedro Dam, owned
jointly by the City and the two irrigation districts.
In 1984, 25-year, uniform contracts negotiated be-
tween San Francisco and 30 cities and other agen-
cies established the method by which capital and
operating costs of the Hetch Hetchy Water and
Power Depattment and the San Francisco Water
Department facilities were allocated between San
Francisco and its wholesale purchasers,

Agreements between the districts, the City, and
the Corps of Engineers pertain to the operation of
New Don Pedro Dam and certain of the City’s
facilities for flood control. The California Wilder-
tiess Act, enacted by Congtess in 1984, placed the
Tuolumne River, from its headwaters to New Don
Pedro Resetvoir, in the National Wild and Scenic
Rivers System. Although further development on
the river is restricted, the act preserved all of San
Francisco's tights under the Raker Act.

WATER RIGHTS

As discussed above, the City of San Francisco
claims that the water tights for its Tuolumne River
facilities are all derived from pre-1914 appropria-
tions. As such, their rights are not subject to the
jurisdiction of the State Water Resources Control
Board. Under current State law, any changes in
point of diversion that might be requited without
the Hetch Hetchy Reservoir would be permitted
onlyif no other downstreat water user is harmed.

In the pteliminary analyses contained in this
report, it was assumed that the City’s claim of pre-
1914 appropriative rights was factual and that any
necessaty changes in the points of diversion could
be made without injuty to other downstream
users. Any further studies of replacement sup-
plies from the Tuolumnne River for the City of San
Francisco would have to investigate and verify the
validity of these assumptions.




The Hetch Helchy System

FACILITIES AND
OPERATIONS'

The Hetch Hetchy system, shown on Figure 3, is
comptised of three storage teservoitrs (Hetch
Hetchy, Lake Eleanor and Lake Lloyd), and
various hydroelectric power facilities. New Don
Pedro Reservoir, owned jointly with the Turlock
and Modesto Irrigation Districts, but operated by
the districts, is related to the City’s system.

HETCH HETCHY, LAKE ELEANOR,

AND LAKE LLOYD RESERVOIRS

Hetch Hetchy Reservoir is located on the
mainstem of the Tuolumne River in Hetch Hetchy
Valley and is formed by water impounded by
O'Shaughnessy Dam, a 312-foot-high, gravity arch
concrete dam. The resetvoir, with its capacity of
360,360 acre-feet, is supplied primarily by snow-
melt from a watershed of 459 squate miles located
- entirely within Yosemite National Park,

Lake Eleanor Reservoir, located on Eleanor
Creek about 3 miles above the confluence of
Eleanor and Cherry Creeks, is impounded by a 60-
foot concrete arch dam. The reservoir’s 27,100
acre-foot capacity receives water from a 79
square-mile watershed. Lake Lloyd Resetvoir,
located on Cherry Creek, about 4 miles above its
confluence with Eleanor Creek, receives water
from a 114 square-mile watershed. The 268,800
acre-foot reservoir is formed by Cherry Valley
Dam, & 315-foot-high earth and rockfill structure.
Lake Eleanor and Lake Lloyd are linked by a

mile-long tunnel and can be operated as a single
storage unit.

Of the three reservoirs, only Hetch Hetchy is
normally operated to convey water supplies
directly to the San Francisco Bay area. Except in
dry years, Lake Eleanor and Lake Lloyd are
operated primarily to supply water to Turlock and
Modesto Irrigation Districts and facilitate San
Francisco’s use of Hetch Hetchy as a domestic
supply. To the extent that water can be released
from Lakes Eleanor and Lloyd for downstream
demands, optimum use of water stored in Hetch

‘Hetch can be made for domestic supplies. All

three resetvoirs are operated to conttol floods,
maintain instream flows in the Tuolumne rivet sys-
tem, and generate hydroelectric powet.

During droughts, such as occurred in 1976-77,
and other emetgencies, the City diverts water
from Cherry Valley Dam through a Lower Cher-
ry aqueduct capable of delivering about 100 mil-
lion gallons per day to Eatly Intake Reservoir on
the mainstem of the Tuolumne River.

NEW DON PEDRO RESERVOIR

New Don Pedro Reservoir was designed to
operate as an integral part of the Hetch Hetchy
system, In a senise, the City "shares" the Tuolumne
River with the Turlock and Modesto Irrigation
Districts. The districts’ main facilities are New
Don Pedro Dam, Reservoir and Powerplant. The
City, by agreement with the two districts owns
space in New Don Pedro Reservoit, which it uses
to enhance operation of its upstreain facilities by
meeting, in part, its obligation to the Turlock and
Modesto Irrigation Districts.

1 Theinformation on operations and facilities was derived front Report of the City and County of
San Francisco to the State Water Resources Control Board, Phase One, Bay Delta Water

Quality Hearings. July 16, 1987,
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The Hetch Hetchy System

The resetvoir has a total capacity of 2,030,000
acre-feet with storage allocated as shown in the
following tabulation.

Acre-feet

Turlock and Modesto 1,120,000

Irtigation Districts
Flood Control 340,000
City of San Francisco

(Water Bank) 1 570,000

2,030,000

An agreement specifies that the maximum
amount of water that may be credited to San Fran-
cisco in the water bank at any one time is 570,000
acre-feet plus one-half of the flood control space
(170,000 acre-feet), a total of 740,000 acre-feet.

HYDROPOWER GENERATION

Hydropower is generated at the three
powerplants, as shown on Figure 3. Capacities
and generation are shown on Table 2.

Holm Powerplant, located on Cherry Creek
about 2 miles upstream from its confluence with
the Tuolumne River, generates hydropower from
water released from Lakes Eleanor and Lloyd at
Cherry Valley Dam, Water flows through the 810
cubic foot per second (cfs) Cherry Power Tunnel
and drops 2,100 feet through a steel penstock into
two 75-MW turbine generators for release into
Cherty Creek and the Tuolumne River,

Kirkwood Powerhouse, located at Early Intake
on the Tuolumne River, generates powet from
water released from Hetch Hetchy Reservoir.
‘Water diverted from O’Shaughnessy Dam flows

11 miles through the 730-cfs Canyon Tunnel to
Kirkwood Powerhouse, where it drops 1,100 feet
into two 37.5-MW turbine genetatots.

Most of the water treleased from Kirkwood is
conveyed 19 miles via the 660-cfs Mountain Tun-
nel to Priest Regulating Reservoir on Rattlesnake
Creek near the town of Big Oak Flat. The 1,055
acre-foot reservoir, impounded by an earth and
rockfill dam, releases water to drop 1,316 feet into
two 50-MW tutbine generators in Moccasin
Powerhouse, located at the foot of Old Priest
Grade on State Highway 120 and the last
hydroelectric plant in the Hetch Hetchy system.
Of the three powerplants, Holm is operated for
peaking power, Kirkwood fot baseload, and Moc-
casin for peaking and baseload.

CONVEYANCE

At Moccasin Powerhouse water not needed for
the City's domestic use is released into Moccasin
Creck, where it flows into New Don Pedro Reser-
voir. Water supplies for the San Francisco Bay
area are diverted into the 620-cfs capacity 16-
mile-long Foothill Tunnel for conveyance to the
three San Joaquin Valley Pipelines, which catry

" the water 47 miles to Tesla Portal. With their

combined capacity of 465 cfs or 300 million gal-
lons pet day, the pipelines represent the existing
maximum delivery capacity of the Hetch Hetchy
system.

From Tesla Portal, the water is conveyed 29
miles beneath the coastal mountains via the 620-
cfs Coast Range Tunnel to Alameda East Portal,
located in Fremont. The Alameda East Portal
marks the end of the Hetch Hetchy system and the
beginning of the San Francisco Water
Department’s jurisdiction over Hetch Hetchy
water.

1 The term “water banking' refers to an agreement between the City and County of San Francisco and
the Turlock and Modesto Irrigation Districts, (May 1966) under which the City can release water
from its three upstream reservoirs for storage in New Don Pedro during years of high runoff. This
water satisfies the districts’ senior water rights and increases the storage available in the upstream

reservoirs for the City's own uses.




Installed Avetage Annual
Powerplant Capacity Generakion
(MW} (1 million kWh)
Holuw 150 810
Kirkwood 75 af 615
Moccasin 100 540
Total 325 b/ 1,965

a/ Two 37.5 wegawatt (MW) turbine generators. A third
43~MW unit is scheduled to go online in late 1987,

b/ Dependable capacity is 270 MW

- ACTre~feet——
_Entity Per Year
Alameda County Water District 14,450
Bear Gulch Dist., CA Water Service 11,302
Belmont County Water District 4,462
Brisbane 321
Burlingame 3,722
City and County of San Francisce 104,160
Other San Fraucisco Suburban Cust. 10,976
Coastside County Water District 1,360
Cordilleros Municipal Water Assu. 7
Daly City A S 5,081
East Palo Alto Waterworks Dist. 2,285
“Esterc Municipal Improve. Dist. 6,325
Guadalupé Valley Municipal
Improvement District . 326
Hayward 18,614
Hillshorough 4,629
Los Trancos County Water Dist. 78
Menlo Park 4,677
Millbrae 3,235
Milipitas 9,505
Mountaln View 12,279
North Coast County Water District 3,317
Palo Alto (City) 18,034
Palomar Park Waterworks District 921
Purissima Hille Water District 1,652
Redwood City 11,699
San Carlos District — CA Water
Service 5,211
San Mateo District - CA Water
Service L4,546
Santa Clara 4,390
Santa Cruz 3,382
Skyline County Water District 136
South San Francisco — CA Water
Service 7,375
Stanford 3,016
Sunnyvale 14,427
Westborough County Water Dist. 1,341
Total 306,371

Source:

Information supplied by San Francisco Bay Area

Water Users Assoclation.

Totala for City/County of

San Francisco supplied by the 5an Franclsco Water

Dept.
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TABLE 2
Hetch Hetchy Powerplants

TABLE 3

'Deliveries by the City and

County of San Francisco To
Neighboring Communities In
Fiscal Year 1985-86.




The Hetch Hetchy System

SALE AND
DISTRIBUTION

The San Francisco Water Department sells
water to suburban wholesale customers in San
Mateo, Santa Clara, and Alameda Counties. The
1987 price to these customers was $139 per acre-
foot. The service involves 17 communities from
San Jose to San Francisco on the west side of the
Bay and as far north as Hayward on the east. The
entities served and the annual supplies provided
in fiscal year 1986-86 are shown on Table 3,

The relative use of local water supplies and
Hetch Hetchy system water in the City’s service
area varies from year to year. Total supplies
derived from each source for each of the past 11
years over this petiod are shown on Table 4. Local
sources met on the average 23 percent of usage,
while 77 percent came from Hetch Hetchy.

REVENUES

As of June 30, 1987, San Francisco’s total fixed
investment in plant, propetty, and equipment in
the Hetch Hetchy system was approximately

11

$414.5 million. Because the City uses an
enterprise-based budgeting approach (i.e.,
depreciation of fixed capital plant assets), the net
book value of the Hetch Hetchy system as of the
above date was about $272.8 million. The remain-
ing balance to be repaid on Hetch Hetchy facilities
totaled $3.4 million.

During the fiscal year which ended on June 30,
1987, the Hetch Hetchy system generated water
revenues of approximately $7.8 million and $89.6
million in powet sales, Corresponding operation
and maintenance expenses totaled $70.5 million.
Consequently, the Hetch Hetchy system was
responsible for generating $26.9 million in net
operation-related revenues. During the 6-year
petiod between fiscal years 1982-1987, average
water and power revenues totaled $87.7 million;
average operational expenses totaled $49.1 mil-
lion; and average net revenues generated totaled
$38.7 million. Revenue and expenses for this 6-
year period are shown in Table 5.




TABLE 4

Amount of Water Supplied by
San Francisco Watetr Department a/f

Amount of Water Supplied Percent of Supply
|Fiscal |Bay Area Sources| Hetch Hetchy Total Bay Area Hetch
Year MGD Acre~feet | MGD Acre—feet | MGD Acre—feet| Bources Hetchy
1975-76 80 59,000 190 213,000 270 302,000 30 70
1976~77| (15) (16,000)2/ 245 276,000 230 258,000 {7) 107
1977-78 55 62,000 145 162,000 200 224,000. 28 73
1978-79 25 28,000 205 230,000 230 258,000 11 89
1979-80 55 61,000 190 213,000 245 276,000 22 78
1980-81 80 90,000 170 190,000 250 280,000 32 68
1981-82 45 51,000 195 218,000 240 269,000 19 81
1982-83( 100 112,000 140 157,000 240 269,000 42 58
L 1983-84 85 95,000 ' ‘180 202,000 ‘ 265 297,000 32 68
1984-85 65 73,000 210 235,000 275 308,000 24 76
'11985-8& 45 50,000 230 258,000 275 308,000 16 84
|Average 56 63,182 191 213,818 247 277,000 23 71
a/ From San Franciséo Water. July 16, 1987. Report of City and County
of 5an Franclsco ta the State Water Resources Control Board.
hj All water losses from Bay dpea reservolrs (evaporation dand seepage)
have been deducted.
Note: Water supblies figures rounded to nearest 5 mgd or 1,000 acre-feet.
Changes in Bay area reservolr storage ueglected, Between 7/1/75 and
6/31/86, storage change was 1,300 acre-feet.
TABLE 5
Revenues dnd Operating Expenses
Fiscal Years 1982-1987
Operating FY FY FY FY FY FY
Revenues 1987 1586 1985 1984 1983 1982
Water 7.8 7.6 7.1 6.8 4.6 6.5
Power 89.6 118.6 60.2 70,3 76.2 71.1
Subtotal 97.4 126.2 67.3 77.1 80.8 77.6
Oper. & Maint.
Expenses 70.5 75,9 50.5 33.3 24.8 39.3
Net Revenues |5§26.9 | $50.3 516.8 543.8 $56.0 | §38.3

12




WATER & POWER
REPLACEMENT CONCEPTS

National Park Setvice Pholg

Looking north at Hetch Hetchy Reservoir in Yosemite National Park.
Tueeulala Falls to the west (left) and Wapama Fdlls to the east (right).
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WATER AND POWER REPLACEMENT
CONCEPTS

The City and County of San Francisco’s
| Tuolumne River water and power system is
one of numerous water development and con-
veyance projects that have evolved over many
years in and adjacent to the Central Valley of
California.

Positive impacts of no longer using Hetch
Hetchy Reservoir for a water supply would evolve
around the long-term environmental and public
trust benefits associated with restoration of the
site to its natural condition as a unit of Yosemite
Nationat Park, Such restoration would renew the
nitional commitment to maintaining the integrity
of the national park system and keep inpetpetual
conservation an irreplaceable and unique natural
area.

Tertestrial and aquatic benefits would accrue to
recreation, aesthetics, and the overall area ecol-
ogy. To the extent that water that would otherwise
be diverted temains in the rivet system through
the S8an Joaquin River to the Delta and San Fran-
cisco Bay, removal of O’Shaughnessy Dam could
have potential for positive impacts to the San Joa-
quin River and estuarine ecosystems.

The obvious negative impact of testoring the val-
ley could be the potentialloss of a portion of water
supplies to the City of San Francisco and nearby
cities. Significant power losses would be ex-
perienced, and various uses and iterests in or ad-
jacent to the Tuolumne River Basin would be
affected. There would also be hydrologic and
operational conditions on the Tuolumne River not
previously contemplated when New Don Pedro
Reservoir was desighed and when the various
agreements, permits, and legal conditions regulat-
ing operations on the Tuolumne River were estab-

lished, The impacts of removal of the dam on this
legal and operational framework would need to be
identified and adverse impacts mitigated.

Restoring Hetch Hetchy Valley to its natural
condition would require replacement of a water
supply that over the past 11 years has averaged
about 214,000 acre-feet per year from the
Tuolumne River.

The entities whose water supplies could be ad-
verselyimpacted by removal of the reservoir could
receive replacement water from three basic sour-
ces: (1) Operational changes and/or new
development in or related to the Tuolumne River
Basin; (2) Optimization-Coordination-Conjurc-
tive uses of surface and ground- water supplies;
and (3) New supplies from the Sacramento-San
Joaquin Delta conveyed by wheeling through the
State Aqueduct or by enlarging the Delta- Men-
dota Canal to the Hetch Hetchy Aqueduct, which
crosses both of these conduits. Existing water
development facilities are shown on Figure 4.

The following observations would be pertinent
in compensating for specific impacts:

o Conceptually, the replacement of watet to
San Francisco and its service atrea could
be derived from all three of the basic sout-
ces. As a practical maiter, however, the
Tuolumne River should be used to
provide as much water as possible before
consideration is given to any other source.

o Turlock and Modesto Irrigation Distticts’
water supplies should be replaced to the
extent possible from Tuolumne Rivet
sources with possible supplements from
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optimization-coordination-conjunctive
use programs.

o Instream uses of water in the Tuolumne
Rivet Basin must be maintained to the ex-
tent possible from Tuolumne River sour-
ces.

® Almost any method of developing new
supplies in northern California ot "frecing-
up" existing supplies could provide re-
placement supplies for Hetch Hetchy in
the Delta. Maintenance of the City’s high
water quality would present the greatest
challenge.

o The outcome of the present State Water
Resources Control Board’s Bay/Delta
hearings could influence the water quality
issue. The City’s future role or respon-
sibility in maintaining Bay/Delta stand-
ards is unknown at this time, but ate likely
to become a factor in the future.

REPLACEMENT WATER
SUPPLIES _

Recent studies have been made by the City' of
means to increase its water and power supplies
from the Tuolumne River. All of these studies in-
cluded Hetch Hetchy Reservoir and the alterna-
tives considered are therefore not directly
applicable to this examination of replacement op-
tions.

Many of the basic developmental concepts could
be considered in replacement scenarios, however,
and are described as replacetent options in this
report. These include creating hew storage on the
Tuolumne River outside of the National Park;
using the Delta as a source of supply, delivering
water from various sources, including the

1 KennedylJenks Engineers. Tanuary 1986.

Tuolumne, to the City's system at the Coast Range
Tunnel, and constructing new storage teservoirs
near the service area.

THE TUOLUMNE RIVER SYSTEM:
Logical First Step Toward

Replacement

From the perspectives of water quality,
ptoximity to the City’s gravity conveyance system,
complexity, and cost, the option of using the
Tuolumne River to the maximum extent possible
appears to be the preferred method. From what
is known now, most, if not all of the City’s present
supplies could be replaced from this source; and
these possibilities should be pursued to the extent
that they are practical.

Opergtlon of Remalning Facllitles on Maln Tuolumne
River
Without Hetch Hetchy Reservoir, water could

be directly diverted from the Tuolumne River at
eitherthe O’Shaughnessy damsite or the Early In-
take structure (the headworks of the City’s Hetch
Hetchy water conveyance system) and conveyed
via the Mountain Tunnel. ‘

If substantial winter flows occurred and were
diverted, they could be stored in the City’s ter-
minal storage reservoirs in the Bay area, if
capacity were available. This would be a deviation
from present.opetations, however, in which most
of Hetch Hetchy water is delivered directly from
the pipeline since the system allows the majority
of the supply to be provided without significant
pumping costs.

Direct river diversions ate limited by conveyance
capacity of the San Joaquin Pipeline pottion of the -
Aqueduct, fishery flows, recreational use of the

2 Sverdrup & Parcel. June 1981. Hetch Hetchy Water and Power Systemwide Power Study.
Completed in association with Bookman-Edmonston Engineers, Inc. and Jordan/Avent and

Associates and Woodward-Clyde consulitants.

3 Assumes operating only the diversion capabilities at Mountain Tunnel.




Water and Power Replacement Concepts

river, and the status of the river as part of the Na-
tional Wild and Scenic Rivers system.

At the present time, the City maintains fishery
flows in the Upper Tuolumne River in accordance
with agreements with the U.8. Department of the
Intetior, California Department of Fish and
Gane, Sierta Club, and others. Minimum flows
range from 50 to 100 cfs during the winter and
spring and from 100 to 125 cfs during the summet,
except in drought years.

Natutal flows could not maintain this flow level
in all years in summer months. In many years,
natural flows in the Tuolumne subside to 50 cfs or
less in August and September. The largest pot-
tion of the runoff occurs from April through July.
Reaches of the river below the confluence of the
South and Middle Forks and the 18 miles of river
between this point and Wards Ferry in the upper
reaches of New Don Pedro Resetvoir are exten-
sively used for rafting.

Operation of Remalning Facllltles (Including Lakes
Lioyd end Elsanor) with Modifled Faoilltles

Under this concept, the Cherry River system
(Lakes Eleanor and Lloyd) would be operated for
both water and power purposes. With a total
gross storage capacity of 296,000 acre-feet, ap-
proximately 250,000 acre-feet of usable reservoir
storage space would be available at the two reser-
voirs. At the present time the reservoirs are
operated primatily to produce peaking power
through the Holm Powerplant. They also main-
tain instream uses downstteam from Holm and
help meet the City’s obligations for inflow to New
Don Pedro Resetvoir.

Some structural changes would be required
since the Holm Powerplant is at a lower elevation
than the intake to the Mountain Tunnel (Early In-
take), which eventually feeds the water supply
conduit to the City’s water service area.

Water from the Cherry River system could be
diverted to Eatly Intake through the existing 150-
cfs capacity Lower Cherry Creek Aqueduct, lo-
cated at an elevation high enough to discharge into
the intake. This Aqueduct bypasses the Holm
Powerplant and now is used only in emergencies
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and ctitically dry years. Holm Powerplant dis-
chatges to Cherry Creek at an elevation that re-
quires pumping of water if it were to be diverted
into the Early Intake diversion facility. Other pos-
sible modifications could be done either to relo-
cate the Holm Powerplant to a higher elevation or
to pump into Early Intake regulating reservoir
through a short conveyance facility.

Reoperating New Don Pedro Reservolr

Restoring Hetch Hetchy Valley would inctease
unconttolled inflow into New Don Pedro Reser-
voit, which would have to be reoperated to the ex-
tent possible, first to keep the distticts’ water
supply intact and maintain flood control, and
second to develop replacement supplies for San
Francisco.

A replacement supply for the City from New
Don Pedro could be either pumped and conveyed
directly to the Hetch Hetchy Aqueduct or
released downstream to the Delta, where it could
be delivered to the City’s Hetch Hetchy Aqueduct
via either the State’s California Aqueduct or an
enlarged Delta-Mendota Canal.

Reoperating New Don Pedro Reservoir must
provide the water needed for the Turlock and
Modesto Irrigation Districts. It is unlikely the dis-
tricts would suffer from a water shortage in nor-
mal ot wet years. In drought years, however, from
what is ptesently known, water supplies to the dis-
tricts, as well as the supply available to the City
without reoperation of New Don Pedro Reservoir
could be less than that available under present
operations with Hetch Hetchy Reservoir.

OPTIONS WHICH COULD
PROVIDE BALANCE OF
REPLACEMENT SUPPLIES

Options to provide the balance of the requited
replacement include creating additional storage
on the Tuolumne River, developing supplies from
conjutictive use of Sietra Nevada streams, or using
existing or newly developed supplies in the Delta.

Tuoclumne River
Constructing New Reservoirs Nearer to San

Francisco. Raising the height of the City’s exist-
ing dams impounding Crystal Springs and San An-




tonio Reservoits could create additional replace-
ment supplies. Additional winter flows from the
Tuolutmne River could be conveyed through the
Hetch Hetchy Aqueduct system to these local
storage reservoirs for subsequent release to the
City's service area. In dry years, there may not be
sufficient supply to fill the enlarged reservoirs,
and the degree to which enlargement could
provide a firm water supply must be determined.
Construction costs for enlargement of both reser-
voirs are estimated at $8 million total, *

New Storage Dams on the Tuolumne River Out-
side Yosemlte National Park Boundary. Inves-
tigations have been conducted on several
reservoir storage sites on the Upper Tuolumne
River between New Don Pedro Reservoir and
Yosentite National Park, Two proposals include
Wards Ferry Dam and Reéservoir, with a potential
capacity of about 160,000 acre-feet, on the
maitistem Tuolumne River, and the Harden Flat
Dam and Reservoir, with a potential capacity of
42,000 acre-feet on the South Fork Tuolumne
Rivér. These proposals were for projects that
would have power generation as the primary pur-
pose.

These new storage sites could develop a portion
of the firm replacement water supplies that could
be pumped from the storage facilities to the Hetch
Hetchy conveyance system. Previous studies es-
timate that yields would range from 10,000 to
20,000 acte-feet. (These must be re-evaluated in
terms of water supply, pumping cost, and environ-
mental impacts for conditions without Hetch
Hetchy Reservoit,) Power capabilities are 100
MW and 1150 million kWh per year at Wards
Ferty and 22 MW and 91 million kWh pet year at
Harden Flat.

Slerra Navada Supplles

Conjunctive Use of Stanislaus, Lower
American, and Tuolumne River Systems.
Reclamation’s preliminary evaluation of op-
timization-coordination-conjunctive use options

1  Kennedy/Jenks Engineers, January 1986,
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for surface and ground water between the
Ametican and Stanislaus River Basins could be
extended to include New Don Pedro Reservoit
and the Tuolumne River system, The "‘new" water
gained could be used, at least in part, to replace
the reduction in Hetch Hetchy water supply.

Under this approach, additional usable water
supplies would become available through "ef-
ficiencies" resulling from the common opetation
of watet development and management systems
that cutrently ate operated independent of each
other. The conjunctive use of surface and ground-
water resources is included in the concept, which
wottld further add to the usable supplies,

Work to date on conjunctive use of the Stanis-
laus and American River Basins indicates a poten-
tial for obtaihing from 150,000 to 225,000 acre-feet
of additional watet. Reclamation undettook this
evaluation as patt of its study of Folsom-South
area water needs and flow requirements in the
Lower American and Stanislaus Rivers fot rectea-
tional and fish and wildlife purposes. The evalua-
tions included the modeling of alternative options
for reoperating Folsom, Pardee, Comanche, New
Hogan, and New Melones Resetvoirs with
ground- water basins to meet the area’s needs.

Any replacement water from this option should
be of excellent quality. Costs would be incurred
for regulation and conveyance, and there would
be complex policy, legislative, and legal issues to
resolve. Detailed studies would be required to
determine exactly how much replacement water
could be derived,

Supplles from the Deita

Water made available at the Delta from existing
or newly developed supplies has the potential to
replace the reduction in Hetch Hetchy supply with
quality adequate for municipal uses. A new supp-
1y would be costly, howevet, as any project would
be a large and complex endeavor encompassing
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all of the issues related to the Delta and expott
cohveyance.

Representative concepts for a Delta supply to
replace the reduction from Hetch Hetchy include
an offstream storage reservoir at the Los Va-
queros site in Contra Costa County, enlarging
Shasta, developing offstream storage on wildlife
refuges, and coordinating opetations of Lake Ber-
ryessa with the State of California’s North Bay
Aqueduct.

Los Vaqueros Reservolr. Los Vaquetros Reser-
voir, a proposed offstream storage resetvoir to be
located on Kellogg Creek just south of the Delta,
could be integrated into a system supplying water
to San Francisco via the California‘Aqueduct or
Delta-Mendota Canal. . The reservoit’s intake
would be located at either the State’s Clifton
Court Forebay or the Federal Tracy Pumping
Plant on the Delta-Mendota Canal, and releases
could be made ditectly into either the Aqueduct
or Canal for pumping into the Hetch Hetchy

- Aquedict. L

Studies by Reclamation and the Department of
Water Resources indicate a potential reservoir
capacity of up to 1,065,000 acre-feet, with a firm
yield up to 265,000 acre-feet annually at a cost of
about $825 million, Smaller facilities could also
be constructed. Operation of Los Vaqueros
Reservoir would result in a net use of power. Itis
expected that the project would be ajoint program
with Contra Costa Water District and others.

Enlarged Shasta. Enlarging Shasta Dam and
Reservoit, located on the upper Sacramento
River, could meet the full replacentent water
needs for the City of San Francisco, and partially
compensate for the loss in power generation in-
curred by restoring Hetch Hetchy Valley. Results
of a joint Reclamation- Department of Water
Resources study indicated that an inctease in
height of 200 feet would increase watet yield 1.4
million acre-feet and powet by 230 million
kilowatt-hours, at a cost of about $3 billion.

Wildlife Refuge Offstream Storage, Replace-
ment supplies could also come from development
of offstream stotage on several managed wet-

| .able.
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lands, including National Wildlife Refuges in the
San Joaquin Valley. Reclamation’s Refuge Water
Supply Study of water needs and alternative
delivery requirements for 15 National Wildlife
Refuges, State Wildlife Management Areas, and
private wetlands within the Grasslands Resource
Conservation District has identified that new yield
for the San Joaquin Valley could be created on
these refuges either by providing ground-water
recharge or by recapturing and recycling the
refuge water in the spring.

The supply thus developed could be exchanged

for an equivalent project supply conveyed through

either the California Aqueduct or Delta-Mendota

"Canal and pumped into the Hetch Hetchy

Aqueduct. The quantities of additional yield that
could be developed by refuges are not yet avail-

Lake Berryessa/North Bay Aqueduct Coordina-
tion Operations. Integration of Reclamation's
Lake Berryessa-Putah South Canal Solano system
with the State of California’s North Bay Aqueduct

~could result in 100,000 to 150,000 acre-feet of
‘water supply. Under this coordinate operation,

portions of southern Solano County--Vacaville,
Benica, Fairfield, Vallejo--could be served from
the North Bay Aqueduct during most years so that
Lake Berryessa water could be used in dry and
ctitical years. Some of the new water supply
would have to be shared with other interests, and
not all of the supply would be available as a re-
placement supply to San Francisco.

IMPLEMENTING A REPLACEMENT
SUPPLY

Any studies of means to replace a reduction of
Hetch Hetchy water must include consideration
of, and a positive proposal for, effecting the
changeover from Hetch Hetchy Reservoit to the
replacement supply source(s). Continuity and

- reliability of service would be vital components of

implementing any replacement supply. Staged

. implementation should be explored to shorten the

time required for changeover, to spread the cost
of construction over a longer period, and allow for
phasing in of new facilities.
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Water and Power Replacement Concepts

Opportunities to connect the City’s system to the
adjacent systems of the East Bay Municipal Utility
Disttict and the Santa Clara Valley Water District
should be evaluated. Such a connection could in-
crease system reliability during the changeover to
the replacement supply and might be mutually ad-
vantageous over the long-term to patticipating
patties.

REPLACEMENT POWER
SUPPLIES

Removal of O’Shaughnessy Dam would reduce
the power accomplishments of the Hetch Hetchy
system as follows:

o Posible complete elimination of gevera-
tion at the Kirkwood Plant. Because the
inlet to the Canyon Tunnel is at ot near
the streambed at the dam, some diversion
of the unregulated riverflow would be pos-
sible. However, there would be no de-
pendable capacity because instream re-
quirements for fish would probably re-
quire all the flow in most of the summer
months of dry yeats,

e Significant reduction in generation at the
Moccasin Plant. Hetch Hetchy staff es-
timated that generation would be half of
average. In addition, dependable capacity
would be zero for the same reason as
Kitkwood.

e Possible reduction of generation and de-
pendable capacity at Holm, Modification
of the Cherry River system (Lakes Lloyd
and Eleanor) for water supply, as dis-
cussed earlier, would reduce generation
and dependable capacity at the Holm
Plant. Otherwise removal of
O’Shaughnessy Dam would not affect
generation at the Holm Plant,

Total reduction in power accomplishment of ex-
isting Hetch Hetchy system with Kirkwood out
and no change to the Cherry Creek system would
approach 150 MW of dependable capacity and
900 million kWh of average annual generation.
Estimated reductions represent about 60 percent
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of dependable capacity and 50 petrcent of annual
generation.

The exact amount of the reduction in power
generation would depend on what power genera-
tion capability would remain after O’Shaughnessy
Dam was removed and the remainder of the
Hetch Hetchy system was optimized for water,
powet, fishery, and recreation. To obtain the total
net effect on power, any additional amount of
powet, either generated or required to make the
project whole in water supply, would have to be
accounted for.

Of the total power generated from the Hetch
Hetchy system, about 25 petcent goes to the City
of San Francisco, 65 percent to the Modesto and
Turlock Irrigation Districts, and 10 percent to in-
dustries in the San Francisco bay area. San Fran-
cisco was first priority under the Raker Act. The
amount going to Modesto and Turlock includes
both the second and third priorities under the
Raker Act.

- All things being equal, whatever reduction in
genetation would be applied in the order of
priotity. However, the total power from the
Hetch Hetchy system is made up of the Kirkwood
Powerplant as baseload generation, Moccasin as
both baseload and peaking, and Holm as peaking.
The system is operated first for water supply.
With operational constraints for water supply,
power is optimized. Individual user requirements
vary in the amounts of baseload and peaking
powet. A major reduction in baseload and/or
peaking power could therefore affect mote than
just the lower priority users.

POWER REPLACEMENT SUPPLIES

Ultimately, teplacing the power lost by remov-
ing O’Shaughnessy Dam would result in the con-
struction of new power facilities. For the next 10
to 20 years, however, there is enough powet in or
available to northern California, either developed
ot in the planning, design, or construction stages,
to replace the amount reduced. An inventory of
power replacement options, both within and out-
side of northern California, prepared by the
Western Atea Power Administration, is




presented on Table 6. These represent only a
"shopping list" and need further investigation to
determine both the viability and feasibility of each,
Other options should also be identified and
evaluated,

Estimated costs, based on Pacific Gas and
Electric Company’s marginal costs are shown on
Table 7. Cost of replacement power would
depend on the timing of the purchase. Future
costs include both general inflation and fuel es-
calation.

Over how many years the replacement cost
would occur is dependent on the expected
economic life of those facilities of the existing sys-
tem that would be removed or reduced in output
capability. An exact number of years would be the
result from an appraisal of the specific power
facilities. An alternative could be a lump sum
amount that could be paid to the City.

' ‘As.acheck on the cost of surplus power, a com-

parison should be made with the cost of a new

- powet. project, including several that have been
proposed in the Tuolumne River Basin between

Early Intake and New Don Pedro. Wards Ferry
and Harden Flat are two recently evaluated
projects, which could be examined for com-
parison putposes.

TABLE 7
Cost of Replacement Power

Energy Capacity Replacement Cost
Year (cent/kWh) (5/kW/month) (§/year)
1987 2.23 17.07 51,000,000
1990 3.52 17.69 64,000,000
2000 B.47 18,31 109,000,000
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FEASIBILITY STUDY DESIGN

This report, prepared on behalf of the National
Park Service, presents the results of a prelimi-
nary analysis of the "idea" of restoring Hetch
Hetch Valley to its natural environmental, Op-
portunities to replace water and power supplies
were studied only as concepts. Data were insuffi-
cient to outline detailed options, costs, or impacts.
Despite the cursory nature of this analysis,
however, several concepts appeared very promis-
ing and meritorious for further study.

This part delineates the. foundation for a
feasibility study to look at the benefits, impacts,
and costs of restoring Hetch Hetchy Valley as a
natural environment in Yosemite National Park,
should a determination be made. that such a study
is warranted. Despite an overall National Park
orientation, any program to restore Hetch Hetchy
Valley to a natural environment would be heavily
involved in water resources development and
management. Accordingly, plan formulation
studies are needed to determine the manner of
water and power replacement., These studies
would:

e Define the replacement requirements, i.e.,
the water, power, and revenues that would
be reduced with the restoration of Hetch
Hetchy Valley; '

e Develop costs, accomplishments, impacts,
and acceptability for potential replace-
ment options;

o Select a preferred replacement plan;

e Develop detailed alternative methods for
physically removing O’Shaughnessy Dam.

o Prepare and process a Planning
Report/Environmental Statement, includ-
ing recommendations, which describe the
study and are suitable as the basis for ap-
propriate action by Congress,

Public participation would occur throughout the
course of the study; the public would help in iden-
tifying significant issues related to the study, and
in selecting the preferred replacement plan.
Representative water and power replacement op-
tions for water and power presented in this report
could be expanded or deleted and other options
included as a result of public involvement.

Replacement studies should include all relevant
matters related to the varioys options, including
the quantity and quality of water and power sup-
plies, physical or operational alternatives within
the various options, costs, accomplishments, en-
vironmental and social impacts, and legel and in-
stitutional issues. No plan would be included for
development and use of the valley, as these sub-
jects would be addressed by the National Park
Service in separate but coordinated studies.

Socioeconomic justifications that weigh the
value of restoration to park use benefits against
the costs of ‘the restoration and replacement
would be included. Non-park use benefits in-
cluded in a particular replacement option but in-
cidental to replacement would be analyzed. The
study would develop a financial plan for im-
plementing the replacement program, A prelimi-
nary plan formulation study work schedule is
presented in Figure 5.

PLAN FORMULATION
STUDIES

The following material identifies topics that
would comprise part of the plan formulation
studies on water replacement options. The op-
tions are discussed in terms of their physical and
operational aspects and the legal, institutional and
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environmental issues that would be involved, Al-
though these topics are believed to represent the
content of the study, they were derived from the
present imperfect information base and are there-
fore not all inclusive, It is expected that as the
study progressed and the public actively par-
ticipated in the decisionmaking process, more
topics would arise and be included,

REOPERATION OF TUOLUMNE
RIVER SYSTEM

Operation of a modifited Tuolumne River system
with and without Hetch Hetchy Reservoir and
developing Tuolumne River storage in new ter-
minal storage facilities near the City’s service area
(Options 1 through 4 on Table 1) would merit
primary consideration.

Physloal and Operational Aspeots

e Determinating the amount of water that
could be directly diverted from the
Tuolumne River at Early Intake Reservoir
(the headworks of the City’s Hetch
Hetchy water conveyance system) and the
effect of reduced regulated flows on
power generation, Alternately, the diver-
sions might be made to Canyon Tunnel at
O’Shaughnessy damsite.

o Determining the degree to which a direct
diversion supply could be supplemented
through coordination with a modified and
reoperated Cherry River system (Lakes
Eleanor and Lloyd).

o Examining the reoperation of Cherry
Creek system for both water and power
purposes.

o Evaluating the structural changes that
would be required to achieve the reopera-
tion of the Cherry Creek system, These in-
clude: (1) Relocating Holm Powerplant
to a higher location and conveying the
water through a new tunnel conveyance to
Early Intake; (2) Pumping from below
Holm Powerplant and constructing con-
veyance to transpott water to Early In-
take; and (3) Increasing capacity in exist-
ing Lower Cherry Creek Aqueduct.

@ Evaluating the potential of New Don
Pedro Reservoir with Hetch Hetchy
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Reservoir removed to develop replace-
ment supplies while maintaining present
Turlock and Modesto Irrigation Districts
supplies, flood control, and downstream
fishery releases,

e Determining the best means of conveying
any replacement supply developed from
reoperation of New Don Pedro Reservoir
to the City. These include: (1) Pumping
and conveying water from New Don
Pedro through new facilities to Hetch
Hetchy Aqueduct; and (2) Releasing
water downstream to Delta for delivery to
the Hetch Hetchy Aqueduct via the
California Aqueduct or an enlarged Delta-
Mendota Canal.

e Evaluating the potential for raising the
height of the existing City dams that im-
pound Crystal Springs and San Antonio
Reservoirs to create storage for additional
winter flows diverted from the Tuolumne
River. Consideration would include: (1)
Seismic potential of area; (2) Quantity
and occurrence of additional winter flows
from the Tuolumne River Basin; (3) Con-
veyance of flows; (4) Dry-year supplies
available; and (5) Degree to which enlar-
gement could increase firm water supply.

Institutional and Legal lssues
Legal and institutional issues of reoperation of
the Tuolumne River system include:

o Possible water rights modifications re-
quired for the City’s use of water diverted
from New Don Pedro Reservoir.

e Impacts on Turlock and Modesto Irriga-
tion Districts’ water and power supplies
obtained from the Tuolumne River or the
City’s Hetch Hetchy system.

e Impact of the Raker Act on any proposed
modifications in the Tuolumne River
watershed to provide the replacement
water supply.

eImpacts on water supply for the City of
Groveland and the Moccasin Fish
Hatchery,




e Impacts on present agreements between
the City and the Turlock and Modesto Ir-
rigation Districts including water banking
in New Don Pedro Reservoir,

e Possible seismic and other local area con-
siderations related to evaluation of
storage enlargements for existing City
reservoirs in the Bay area.

e Replacement of or compensation for the
lost net power generation.

Environmental Conslderations

Removal of O’Shanghnessy Dam would
reintroduce the natural flow regime to the
Tuolumne River, In this regime, higher flows
occur from April through July, In many years,
particularly dry ones, natural flows can subside to
50 cfs or less during August and September.
Resources or uses which would be impacted by
restoration of natural flows include:

® Agreements on fishery flows (present
agreements include those with the the
U.S. Department of the Interior, Califor-
nia Department of Fish and Game, and
Sierra Club,) Minimum flows now range
from 50 to 100 cfs during the winter and
spring and from 100 to 125 cfs during the
summer, except in drought years, Natural
flows could not maintain his flow level in
all years in summer months.

o Rafting use of river reaches below the con-
fluence of the South and Middle Forks
and the 18 miles of the river between this
point and Wards Ferry in the upper
reaches of New Don Pedro Reservoir,
Normal year low flows in summer and fall
could negatively impact rafting.

e Status of river above New Don Pedro
Reservoir as part of the National Wild
and Scenic Rivers system.

eRecreation at New Don Pedro Reservoir.

e Impact on salmon fishery and the South
Delta area as a result of increasing flows
downstream of New Don Pedro at certain
times of the year.

eImpacts on fish and wildlife habitat, en-
dangered species, and cultural resources
resulting from proposed new facilities:
modification in the upper Tuolumne-

Hetch Hetchy system, conveyance
facilities from New Don Pedro, and in-
creased storage at the City’s existing
storage reservoirs, ’

BALANCE OF REPLACEMENT
SUPPLIES

Slarra Nevada Supplies

Conjunctive Use of Stanislaus, Lower
American, and Tnolumne River Systems. This
optimization-coordination-conjunctive use op-
tion would be evaluated as a supplemental supply
that could replace that portion of the City’s water
if it is found that sufficient water could not be
provided from reoperating the Tuolumne River
system, This option would involve integrating and
adding the Tuolumne River and New Don Pedro
Reservoir to the existing Reclamation model for
reoperating Folsom, Pardee, Comanche, New
Hogan, and New Melones Reservoirs in conjunc-
tion with the ground-water basins.

Physical and Operational Aspects

¢ Determining the facilities needed for con-
veyance of the replacement supply from

- the Folsom-South Service Area and New
Melones Reservoir to the Hetch Hetchy
Aqueduct and/or to the Turlock and
Modesto Irrigation Districts.

# Determining amount of water available as
a replacement supply to the City.

Institutional and Legal Issues

o Contracts and agreements for sharing
newly developed water and the costs of
developing and delivering it among the
users of river basins involved.

o Agresments with various districts and en-
tities from the American River to Turlock
and Modesto required to implement the
plan,

e Central Valley Project authorizing
authority.

# Addition of City of San Francisco as place
of use to Central Valley Project water
rights permits.
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e Agreements with fishery entities on
tributary streams from the American to
the Tuolumne Rivers.

¢ Ametican River instream flow issnes and
other related water supply problems for
serving Sacramento, San Joaquin, and
Stanislaus Counties.

Environmental Considerations

o Evaluation of potential impacts to fishery,
riparian, and recreational resources of
any changes in flow regimes of American,
Stanislaus, and Tuolumne Rivers and
other tributary streams (i.e., Mokelumne,
Calaveras Rivers).

e Identification of new facilities and their
impacts on vegetation, fish and wildlife,
recreation, endangered species, and cul-
tural resources.

Supplies From the Dslta

Construction of an offstream storage reservoir at
the Los Vaqueros damsite and coordination of
Lake Berryessa with the State’s North Bay
Aqueduct were considered as the most likely
Delta water supply replacement options to be
studied for possible implementation should addi-
tional replacement supplies be needed.

Physical and Operational Aspects

At the present time, use of any Delta supply is
limited by the conveyance capacity available both
through and south of the Delta. Channel capacity
in the Delta itself limits the amount of water that
can be moved to either the State Delta or Federal
Tracy Pumping Plants. Conveyance capacity
south is also limited. The Delta-Mendota Canal
has no available capacity to carry more Delta sup-
plies. Additional capacity could be obtained
through:;

e Negotiating a wheeling agreement for use
of the State’s California Aqueduct and
using some capacity of the pumps to be in-
stalled at the Banks Pumping Plant;

o Enlarging the Delta-Mendota Canal by
500 cfs for about 20 miles to its intersec-
tion with the Hetch Hetchy Aqueduct;

28

o Constructing a new ca;lal from the Delta
to the Hetch Hetchy Aqueduct.

Institutional and Legal Issues

¢ Definition and maintenance of Delta
water quality standards,

o Competition for water and agreements
among entities participating in implemen-
tation of any Los Vaqueros or North Bay
Aqueduct/Lake Berryessa Project.

e Agreements among the "partners" in the
export conveyance and cross-Delta
projects required to convey water through
and south of the Delta,

» Central Valley Project authorizing
authority.

» Amending Central Valley Project water
rights permits to include additional point
of diversion and to add the City of San
Francisco in the project’s place of use.

Environmental Considerations

Providing replacement supplies from the Delta
would be evaluated in terms of impacts to Delta
resources. Increased pumping and improvement
of through- Delta conveyance facilities could
produce a wide range of impacts. To the extent
that Delta supplies replace supplies from the
Tuolumne River, however, increased flows into
the Delta from the Tuolumne river would have
positive impacts in the Tuolumne and San Joaquin
Rivers, to the South Delta Water Agency, and in
the Delta itself. Considerations include:

e Impacts of increased pumping and sub-
sequent reverse flows on the fishery.

o Water Quality.

o Impingement and entrainment of young
fish.

o Delta outflows.

o Channel velocities.

e Effect on Kellogg Creek watershed of con-
struction of Los Vaqueros Reservoir.
(Preliminary environmental evaluations
have been completed in connection with
Reclamation’s Offstream Storage Study
and by the Department of Water Resour-
ces. Concerns are: (1) Loss of riparian




habitat (2) Potential impacts to
threatened and endangered species.

e Impacts to Lake Berryessa uses, including
fishery and recreation,

SCHEDULE AND
BUDGET

Figure 5 shows a work schedule that includes the
various aspecis and elements described in pre-
vious sections. This study would require about $3
to $5 million to accomplish, exclusive of any plan-
ning that the Park Service would require to adopt
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specific plans for restoring the valley or for its
devélopment and uses, About $500,000 would be
required in the first year of the study, Funding re-
quirements by fiscal year are as follows:

Fiécal Year Funding
($1,000)

500
1,000 - 1.5
700 - 1.2
500- 11
200- .5
100- .2

Wn b Wbl
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