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Summary

Conclusions Drawn from the Assessment Include:

Implementation of the 75-200 cfs flow requirements as described in
the Tuolumne River Flow Study Report (1976) and as proposed under
the "recommended plan" (Alternative 1) of this assessment will not
result in significant adverse impacts to the natural or human

environments.
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Purpose and Need for the Action

On December 19, 1913, President Woodrow Wilson signed into law the Raker
Act which granted to the City and County of San Francisco (hereinafter
referred to as the Grantee or the City) certain rights to develop lands
in Yosemite National Park and the Stanislaus National Forest for the
purposes of water supply and power generation. During the ensuing 47
years, the Grantee constructed: (1) several water storage reservoirs
(Hetch Hetchy on the Tuolumne River, Cherry Reservoir on Cherry River
and Lake Eleanor on Eleanor Creek), (2) a water conveyance system extending
from Hetch Hetchy Reservoir to the San Francisco Bay Area, (3) two major
hydroelectric generation facilities (Moccasin Powerhouse which utilizes
water from the Tuolumne River diverted at Early Intake and Dion Holm
Powerhouse which derives its water from Cherry Reservoir and Eleanor
Lake), and (4) other appurtenant facilities including access roads,
transmission lines, and caretaker residences. This complex network of
water and power facilities, known as the Hetch Hetchy Water and Power

System, is operated by the San Francisco Public Utilities Commission.

By letter dated February 26, 1958, the Grantees applied for a change in
location of their aqueduct right-of-way as described in Sacramento

Serials Mo. 07187 (June 9, 1914) and No. 07259 (July 29, 1914) as provided
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for under Section 2 of the Raker Act. Controversy immediately developed
around the following two issues: (1) instream flow reservations for
fish, wildlife, recreation and aesthetics, and (2) compliance with
Section 5 of the Raker Act "...That the construction of the aforesaid
works shall be prosecuted diligently, and no cessation of such construction
shall continue for a period of three consecutive years...." In the
event the Secretary of the Interior determines ..."that there has not
been diligent prosecution of the work or some integral and essential
part thereof, or that there has been a cessation of such construction
for a period of three consecutive years, then he may declare forfeited
all rights of the Grantee herein as to that part of the works not

constructed....”

The Grantee, responded to the two issues by letter dated August 6, 1959

to the Director of the Bureau of Land Management. They argued that

approval for construction of the Canyon Power Plant and connecting

tunnel had already been granted and that it did not contain any stipulations
requiring the release of water down the river channel. They therefore
claimed that they should not be required to do so for a change in right-of-
way (Appendix A). The City and County also maintained that, by virtue of
their attempts to pass a bond issue on eight separate occasions between

1927 and 1941, they had proceeded diligently and that failure of the

bond issue to pass should have been considered circumstances beyond
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their control. The Grantees appealed to the Director, Bureau of Land
Management, the decision made by the Land Office at Sacramento, California,
which required them to execute certain stipulations as a condition of
their right-of-way amendment. The Secretary of the Interior assumed

direct jurisdiction over this appeal and, by April 27, 1961 letter,

decided that the sport fishery and recreational interest could be protected
and therefore the City and County's application should be granted,

subject to certain conditions, including an interim flow requirement
(Stipulation No. 6). The conditions also included the undertaking of a
two-year fishery and recreation study to ascertain whether the interim

flow schedule was adequate and if it were not, to determine necessary
minimum flows (Appendices B and C). The question of diligence was

raised by the Secretary but deferred because an acceptable compromise
seemed possible. On May 3, 1961, the City and County of San Francisco
agreed to the stipulations imposed for the relocation and amendment of

their tunnel right-of-way (Appendix C).

Construction of the Canyon Power Project commenced and the project was
completed in 1967. The Fish and Wild1ife Service, U.S. Forest Service,
National Park Service, and the California Department of Fish and Game
conducted the interagency fishery and recreation study in 1968 and 1970,
as provided for under Stipulation 6. The interagency group concluded
from the study that the interim flow schedule was inadequate to protect

the fishery and recreational interests and recommended a revised schedule

E . E

g

E_ E__ E ___

E E._. E_ . E__



- e g0 Ew &

B s ek

for minimum flows and several related measures. The conclusions and
recommendations are presented in the Fish and Wildlife Service's Report,
"Tuolumne River Flow Study-Canyon Power Project" (Appendix D). The

Grantee formally objected to the recommendations set forth in the report
and requested that a hearing be held, claiming that the flow study
recommendations were "excessive and unjustifiable" and if implemented

would cause undue hardship upon the City's domestic water supply and

power generation potential (Appendix E). The Grantee also stated in the
above letter that the components of the Canyon and Moccasin Power Projects
were sized based on the water volume specified in the interim water release
schedule. In an October 6, 1976 letter to Mr. 0.L. Moore (General Manager,
Hetch-Hetchy Water and ﬁoweé), the Assistant Secretary for Fish and Wildlife

and Parks granted the City's request for a hearing (Appendix F).

The counsel for the Turlock and Modesto Irrigation Districts indicated
he will request a delay in the hearing until an Environmental Impact
Statement is prepared. The reason the District is involved is that they
purchase surplus power from the Hetch Hetchy System at rates below that
charged by other suppliers. The Grantee has indicated that it wishes to
be a party to the request (See Appendix G for details). However, the
Supreme Court on May 27, 1980, ruled that the San Francisco Public
Utilities Commission is within its legal rights to sell their surplus

power at comparable rates charged by commercial suppliers, with the
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exception of power for agricultural purposes. BRecause of the dual
rates, it is unknown whether TID and MID would still wish to be included

as a party of the requést.
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Alternatives Including the Proposed Action

Alternative 1 (Recommended Flow Schedule)

The flow regime under this alternative was formulated based on conclusions

d

L“ drawn from the fishery studies (Appendices D, H, I) and from the recreation
§ Ea recommendations provided by the U.S. Forest Service and the National Park
(T

Service.
| &
k.
Period Flow in _cfs

January 1 - April 30 75

A
b May 1 - June 30 200
July 1 - September 30 150
v October 1 - December 31 75
i
X
N
!
]
L]
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Alternative 2

The flow regime under this alternative calls for the return to the
streamflow conditions that followed the construction of 0'Shaughnessy
Dam and Hetch Hetchy Reservoir (1923) but preceded the completion of the
Canyon Power Project (1967).

During the 44-year period (1923-1967), the river channel was used to
convey water between Hetch Hetchy Reservoir and the Mountain Diversion
Tunnel which resulted in a relatively high, stabilized flow. Under this
alternative, the river channel would again be used and the flow regime.
woud be expécted to be gimiia} to that of the 1923 to 1967 period. The

mean monthly and 25th percentile flows are presented in Table 1.

Alternative 3 (Interim Flow Schedule)

The "interim" flow schedule called for by the 1961 Agreement has
been in effect since 1967 and would be adopted as the Canyon Power

Project's minimum flow requirements. The release of water for the

E_ € . €& E_ E_. & E . E_ E__ E_ E
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TABLE 1.
Mean 25th
Monthly Percentile*
(cfs) (cfs)
January 707 511
February 639 449
March 681 486
April 722 - 601
Hay 1,050 11
June 2,811 1,031
July 1,131 782
August 734 628
September 727 612
October 728 642
November 726 597
December 703 594

*Flow equal to or exceeded 75% of the time.

10
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maintenance of fisheries, recreation, and esthetics would be according

to the schedule below:

Period Flow in cfs
January 1 - April 30 35
Hay 1 - September 15 75

September 16 - December 31 35

Alternative 4

A minimum flow of 211 cubic feet per second would be released from
0'Shaughnessy Dam under this alternative. Although this quantity is
presumed to be less than the optimal flow for fishery, recreation

and aesthetic values, it is the highest flow at which fishery habitat

measurements were taken.

Alternative 5

Streamflow releases under this alternative would be determined by the
availability of precipitation and runoff. During "normal" periods
(about a 60% occurrence) the minimum flows would be identical to

that of the recommended plan. Streamflow releases would be reduced

to schedules B and C in "moderate" (20%) and critical (20%) periods.

11
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This alternative was developed to accommodate San Francisco's water

(ultimate diversion) and power needs during "below normal" water
years. Alternative 5 is similar to San Francisco's suggested plan
(Alternative 7) except that the minimum flow releases made would
be greater and that the precipitation-runoff criteria is not as

heavily weighted toward deficient periods.

Decisions would be made on a monthly basis using the following criteria

and criteria presented'in Table 2:

Definition:  Cumulative precipitation = Total precipitation measured
at 0'Shaughnessy Dam during
the period Oct. 1 to the first

of each month.

Cumulative runoff = Total inflow measured at Hetch Hetchy
Reservoir during the period Oct. 1 to
the first of each month. For the
months, Oct., Nov. and Dec., the
period commences on Oct. 1 of the

previous water year.

12
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éf\ Decision criteria for the period, January 1 to June 38:

e

‘} 1. If cumulative precip. < column C precip., use col. C flow schedule

2. .If col. B precip. ¢ cum. precip. ¢ col. A precip., use col. B flow schadu’

. .~
Avtomn uls

3. If cumulative precip. > col. R precip., use col. A flow schedule WI

-
ez

Dectision criteriz for the period, July ! to December 3t: -MJ

{. If cumulative inflow < column C inflow, use col. C flow schedule

5]

2. If col. B inflouw ; cum. inflow ¢ col. R inflow, use cql. B flow schedunJ

3., If cumulative inflow 2 col. A inflow, use col. R flow schadule

i] ’ 7eéle 2 : : WJ
]

J CUMULATIVE =
‘ eRion . PRECIETTTIOCRNOTT BN SRS
] A B ] C Fals|c] |
-~ JANUARY 1-31 ‘ 7.s | 6.3 | 6.3 7?5 | 58 | 48 -
J A FEBRURRY 1-28 11.7 | 1e.1 | <1e.1 75 | 58 | 4@ WJ
MARCH 1-31 17.8 | 14.7 | c14.7 75 g | 45 '
H APRIL 1-15 - 28.3 | 18.8 | <10.8 ?5 |'?5 | 45 «J
. APRIL 16-38 28.3 | 8.8 | <188 | ] 75 ?5 45
‘: MAY 1-15 | e4.m | 22.2 | <222 288 | 8B | 75 «J
, MAY 16-31 24.8 | 22.2 | <22.2 2@ | 118 | 75 '
J JUNE 1-38 25.6 | 23.1 |<23.1| | 2@8 | 125 | 119 J
- JuLY 1-31 se8 | 471 | <47t 158 | 125 | 110
j AUGUST 1-31 35 | 485 | <85 1s8 | 125 | 118 J
SEPTEMBER 1-15 635 | 485 | <485 15se | 112 | 198 g
j SEPTEMBER 16-31 635 | 485 | <48S 1s@ | 75 | ?5 uJ
OCTOBER 1-31 635 | 485 | <485 ?5 s@ | sB
Cw NOVEMBER 1-38 635 485 <485 ?S Se 49 ,,J
DECEMBER 1-31 635 485 <485 7?5 58 48
L a . FREQUENCY ) s88% 2# 28% MJ
h g
» J

E—

-
careme mmemmrs — . S po—
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Alternative 6

The Streamflow releases below 0'Shaughnessy Dam under this alternative
would be dependent on thé availability of precipitation and runoff and
would be nearly identical to those made under Alternative 5. Under
certain "dry period" conditions, a varying quantity of the above release
would be available for diversion to San Francisco at Early Intake Reservoir.
However, Stipulation 3 of the 1965 Amendment of Rights-of-Way (Appendix

J) prohibits the recapture of the fishery maintenance flow and would
“have to be amended. In return for the opportunity to recapture river
water at Early Intake, the Grantee would be required to: (1) mix the
Canyon Tunnel flow (55° F) with the warmer water of the river at Early
Intake Reservoir, (2) if necessary, treat their water supply by filtration
or by chemical means in lieu of prohibiting pubiic usage of the Tuolumne
River above Early Intake, and (3) provide a base flow release of 90 cfs
from Holm Powerhouse to the Cherry River to stabilize and improve stream
conditions in the Tuolumne and Cherry Rivers for fishery and recreational

use.
Streamflow release decisions would be made on a monthly basis and in

accordance with the following criteria (see Alternative 5 for

definitions of cumulative precipitation and cumulative runoff):

14
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Decision criteria_for the period, January 1 to June 58:

{. If cumulative precip. < column C precip., use col. C flow scheduls

2.

If col. B precip. & cum. precip. ¢ col. A prectp., use col. B flow sche:

3. If cumulative precip. > col. A precip., use col. R fiow schedule

Decistion criteria for the period, July 1 to December 31:

{. If cumulative inflow ¢ column C tnflow, use col. C flow schedule

2. If col. B inflow < cum. {nflow ¢ col. R inflow, use col. B flow schedul

3.

If cumulative inflow > col. R inflow, use col. R flouw schedule

PERIOD

JANUARY 1-31
FEBRUARY 1-28
MARCH 1-31
APRIL 1-38
MAY 1-31

JUNE 1-38

JuLy 1-31
AUGUST 1-31
SEPTEMBER 1-31
OCTOBER 1-31
NOVEMBER 1-3B
DECEMBER 1-31
FREGUENCY

Tall 3
CUMULATIVE .
PRECIPITRTION- 0 SHAUGHNESSY EARLY_ INTAKE
RUNOFF _ FLOW SCHEDULE FLOW SCHEDULE
Qinches & 1020 AF)  fcu. f3, per sec) Cou, f%, oer
A|B|C AR | B i c | A | B _ségﬁ
7.5 | 6.3 <6.3 75 | se ! 43 | 75 | 35 | 28
11.27 | 18.1 [<18.1 75 | 58 | 48 25 | 35 | 20
17.8 | 14,7 [<14.7 ?5 | 68 | 45 ;1 75 | 35 28
28.3 | 108.8 |<18.8 7?5 | 75 | 45 ! ?5 | 35 | 28
24.8 ) 22.2 |<22.2 208 1188 | ?S | 288 |. 75 | 48
25.6 | 23.1 {<23.1 280 | 125 | 118 | 288 | 75 | 40
sea | 471 | <471 158 {125 [ 118 ! 158 | 75 | 4@
535 | 485 | <485 158 | 125 ! 118 1s@ | 75 | 4@
B35 | 485 | <485 158 | 98 | ?5 | 158} 75 | 40
§35 | 485 | <485 75 | sB : S@ 25 | 35 | 28
635 | 485 | <485 7?5 { 58 , 42 ?5 | 35 |- 28
635 | 485 | <485 7?5 | s@ L48J ?5 | 38 2941'
sez 28%  28% »

E  E_ E__ &

1

1
=

¢~ £ B B B B E_ B E_ Lt
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Alternative 7

This alternative was developed by the City and County of San Francisco

(transmitted with their January 23, 1973 letter - Appendix K) and incorporates

alternative streamflow release schedules that are dependent on cumulative
runoff and precipitation. The frequency of occurrence within a particular
schedule also varies with time of year. The first part of the calendar
year is weighted more heavily toward flow reductions, e.g., "normal"
year releases (schedule A) would be made only 30% of the time in January
but would increase to 44% in July. Frequency of occurrence for the
other schedules during the same periods, respectively, are: 24% and
19%, schedule B; 30% and 22%, schedule C; 15% for both months, schedule
D. The latter part of the year is weighted more heavily toward normal
year releases. Streamflow release decisions would be made on a monthly
basis using the following criteria (see ATternative 5 for definitions

on cumulative precipitation and cumulative runoff):

16
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Decision criteria for the period, January 1 to June 3B:

1.
2.
3'
4.

If
If
If
If

Decision criterta for the period, July 1 to December 31:

1.

2.’

3'0
4.

If
If
If
If

PERIOD

. JANUARY 1-31

FEBRUARY 1-28
MARCH 1-31
APRIL 1-~18
APRIL 16~3@
HAY 1-3S5

MAY 16-31
JUNE 1-30
JuLy 1-31
RUGUST 1-31
SEPTEMBER 1-15
SEPTEMBER 16-31
OCTOBER 1-31

NOVEMBER 1-38

DECEMBER 1-31

Camme s imme 4 s e cwe

cumulative precip. < column D precip., use col. D flow scheduls.

col. D precip. ¢ cum. precip. < col. B precip., use col. C flow schey
col. B precip. < cum. precip. ¢ col. R precip., use col. B flow schedu
cumulative precip. 2 col. R precip., use col. R flow schedule

cumulative inflow <.column D inflow, use col. D flow scheadule
col. D inflow £ cum. inflow < col. B inflow, use col. C flow schedul
col. C i{nflow ¢ cum. tnflow < col., A inflow, use col. B flow schedule
cumulative inflow 2 col. A inflow, use col. A flow schedule

Tolble *
CUMULATIVE
PRECIPITATION-RUNOFF FLOW SCHEDULE
Cinches & 1828 AF) teu. ¥t. por sood
A B o D R B Cc D
14.5 | 18.8 | 6.8} <6.8 ?5 | 58| 85 j @5
1s.e | 15.e2 | 18.8 | <18.8 1?5 | S8 | 35 25
25.5 | 18.7 | 14.2 | <14.2 ?5 68 | S8 | 25
29.5 | 23.e@ | 18.5 | <18.8 ?5 | 68 | S8 a%
29,5 | 23.8 | 18.5 | <10.5 118 | 1@@ | SO 25
ai.8 | 25.0 | 21.97) <21.8 15@ | 125} ?5 S0
31.8 | 26.8 | 21.8 | <21.8 2681 1251188 | ?5
32.3 | 27.8 | 21.7 | <21.? 2za | 125 | 18 | 75
66D | 545 | 415 | cats 1se{ 125|188 | 725
728 | 58@ | 448 | <415 158 125 | 18@ | 75
720 | see | 440 | ca15 ] f 158 1 125 | 188 | 75
720 | se0 | 4em feas| o 113!1e@! 25 | s@
720 | sea . 442 | <418 i ?S 1 68 | 58 | 35S
720 | 5o | 442 | cat13 t »s | s8 | 35 | as
720 | 58@ | 440 | <41S 7?5 S@ | 35 25

E . . E_ E_ E_ E_. E_ E_ E_
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Affected Environments

The natural environment most affected by implementation of the
selected alternative (recommended schedule) is the 37-mile reach of
the Tuolumne River from 0'Shaughnessy Dam to Don Pedro Reservoir.
Human environments within the service areas of Modesto and Turlock
Irrigation Districts and the City and County of San Francisco would

be directly affected by altered electrical energy supplies.

Natural Environment

The Tuolumne kiver from its ;bﬁrce at the top of 13,000 foot high
Mt. Lyell flows westward for 158 miles to join the San Joaquin
River near sea level. This assessment is primarily concerned with
a 37-mile long river stretch which, for the sake of clarity, is
broken into two reaches. Reach 1 starts at the base of 0'Shaughnessy
Dam (Hetch Hetchy Reservoir) and continues downstream for 12 miles
ending at Early Intake Dam and Reservoir. The upper 6 miles of this
reach is located within Yosemite National Park; the lower portion is
within the Stanislaus National Forest administered by the U.S. Forest
Service. Reach 2 covers the 25 mile long stretch beginning at Early

Intake Dam and ending at the upper end of Don Pedro Reservoir.

18
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Reach 2 is almost entirely within the Stanislaus National Forest.
The two river reaches differ greatly in flow regimes. Reach 1 is
totally dependent on releases or spills from Hetch Hetchy Reservoir,
having only insignificant flow augmentation from tributary and
groundwater inflow. Reach 2, however, in addition to the flow from
Reach 1, receives significant inflow from 5 tributary streams and

major contributions from Dion Holm and Kirkwood Powerhouses.

The Tuolumne River (Reaches 1 and 2) flows along the bottom of a
deep canyon which rises more than 1500 feet above the channel below.
The topography of the canyon is highly variable, from the near
vertical wa{is of the 2.5 m%]é long Tuolumne Gorge to the wide

and flatter terrain of Poopenaut Valley. The river itself is a
series of large pools separated by short riffles, cascades and
falls. The gradient is high, with the river falling over 90 and

60 feet per mile in Reaches 1 and 2, respectively. The quickly
changing river character, together with its rugged canyon setting,
offers outstanding scenic qualities. In recognition of its
outstanding natural values, the Tuolumne River between Hetch Hetchy
and Don Pedro Reservoir was designated in 1970 (pursuant to Section
5(d) of the Wild and Scenic Rivers Act - P.L. 90-542) as a potential
addition to the National Wild and Scenic Rivers System. The Act
was amended in 1975 to include the Tuolumne River from Don Pedro

Reservoir to its headwaters on the active study list (Section

19
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5(a) (52) PL 93-621). The study was initiated in August, 1975 and a
recommendation for wild and scenic status was submitted to Congress

during October 1979. No action has yet been taken.

The fishery resources of the Tuolumne River in the 37 mile reach are
significant. Rainbow and brown trout are the primary sport fish sought

with western sucker, California roach and riffle sculpin as the major

nongame species. The availability of both road and.foot trail access
provides opportunities for both the "casual" and the "wilderness" type
fisherman. Angler success is considered to be better than average when
compared with other California rivers.

Under the interim schedule, the fishery resource of Reach 1 has declined from
pre-project levels. Several problem conditions, which presently restrict the
trout population, could be eliminated or reduced. The flow regime in Reach 2

has not been significantly altered by the operation of the Canyon Power Project.

The major recreational uses of the Tuolumne River include fishing, camping,
hiking and rafting (including kayaking). Ouring the April-November periods

of 1977, recreational use information was collected at the 5 main trailheads
leading into Reach 1. About 2400 visitor days of use was recorded. Recre-
ational use data was collected by the U.S. Forest Service during 1978 covering
Reach 2 and is summarized as follows (in visitor days): (1) fishing 3,900,

(2) camping 12,894, and (3) rafting and kayaking 10,390. Reach 2 is more heavily

20
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used than Reach 1, in part due to its greater length, better vehicular

access, suitability for rafting, and the much higher streamflow.

Human Environments

City and County of San Francisco

The City and County of San Francisco own and operate the Hetch Hetchy
System which supplies a portion of the South Bay Area's water requirements.
Power generation 1§ used to satisfy energy requirements at municipal
facilities, with surplus electricity sold principally to the Hodesto

and Turlock Irrigation Districts. Between 1971 and 1978, water

deliveries %rom the Hetﬁh Héfchy System ranged between 161,000 and

263,000 acre-feet (annual average 220,000 acre-feet). The maximum
anticipated diversion of water from the Hetch Hetchy System to

San Francisco is estimated at 448,000 acre-feet (440 mgd).

Power generation from Kirkwood Powerhouse varied from 243 thousand
to 640 thousand megawatt-hours (MW-Hrs) with an annual average of
532 MW-Hrs; power generation from the entire Hetch Hetchy System
ranged from 708 to 2,054 thousand MW-Hrs (annual average 1,700
thousand MW-Hrs).

Power generation would be most affected at Kirkwood Powerhouse (Canyon

Power Project) by implementation of the proposed action. Water to be

used for power generation at Kirkwood Powerhouse is stored in Hetch

'Hetchy Reservoir and delivered via Canyon Tunnel along the north side
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of the Tuolumne River Channel. After passing through the Kirkwood
Powerhouse generators, the water enters Mountain Tunnel via a river
bypass conduit for delivery to Moccasin Powerhouse. Water for domestic
and municipal use is conveyed from Moccasin Powerhouse to San Francisco

through a series of tunnels and pipelines.

Power is also generated at Dion Holm Powerhouse which utilizes water
from Lake Eleanor on Eleanor Creek and Cheéry Reservoir on Cherry
River. This facility is located on Cherry River about 1/2 mile
above the cohf]uence with the Tuolumne River, " The Cherry River
enters the Tuolumne aboqt 14 miles downstream from Hetch Hetchy
Reservoir, ﬁater passing fr;ﬁ Holm Powerhouse enters the Cherry
River and thence the Tuolumne River where it flows uninterrupted

until it reaches Don Pedro Reservoir.

Turlock and Modesto Irrigation Districts

The Turlock and Modesto Irrigation Districts are both located in
Stanislaus County, and have been included in the "affected environment"
section because they are the major purchasers of surplus power from

the Hetch Hetchy System. Because of the provisions of the Raker Act
pertaining to the sale of surplus power, the District's receive special
rates. A reduction in surplus power would require them to purchase

more power at less favorable rates from commercial suppliers.
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Environmental Consequences

The major areas of concern that have been identified with regard to
the alternatives under consideration are: (1) fishery resources,

(2) recreational values, including aesthetics, (3) reduction of

power generation and (4) impairment to the Grantee's ability to supply

water to meet its domestic and municipal needs.

Consequence of the Alternatives on Fishery Resources

Following the "completion" of Hetch Hetchy Reservoir in 1923 and
prior to thé construction o% the Canyon Power Project in 1967, the
flow in the Tuolumne River (Reach 1) seldom dropped below 200

cubic feet per second. The lowest monthly flow for the 44 year
period was about 640 cfs (February). However, once operation of
the Canyon Power Project began, river flow was reduced to 35 cfs
from fall to early spring and to 75 cfs from late spring through
the summer. No studies were conducted prior to 1967 to use to
compare the pre-project fishery with that which exists today. The
loss of habitat and the resultant reduction in the fishery resource

was undoubtably great.
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In 1968 and 1970, stream transect measurements were taken at flows
ranging between 35 and 211 cfs to determine the available habitat at

each of the study flows. The Instream Flow Group's (Office of Biological
Services) habitat model was used to analyze the transect data (velocity,
depth and substrate measurements). The effect of flow on the availability
of habitat for both rainbow and brown trout was analyzed for spawning,
fry, juvenile and adult requirements (Figures 1 and 2). During 1968,
1970 and 1971, water temperature data were collected at each of the

study flows to determine whether the water temperature at the interim
minimum flows was satisfactory, and if not, the flows necessary to
provide suitable temperatures. The results of the above studies indicate
that: (1) #ﬁthin the 35-21i Efs range, available habitat generally
increased as streamflow increased, (2) water temperatures in excess of
the upper limits considered suitable for trout (68° F) occurred at the
interim minimum flow (75 cfs, summer) and (3) a flow release of at least
125 cfs is necessary to provide suitable water temperatures (Appendix

D).

A comparative study was undertaken in 1977 to determine what "Tong term"
changes, if any, had occurred since 1970. The study showed declines of
24 percent and 14 percent in the numbers of "catchable size" (greater
than 6.5" fork length) and "sub-catchable size" trout, respectively,
during the period (Appendices H and I). It should be noted that the
fishery resource, when assessed in 1970, had most likely already

undergone a significant reduction (the river flow by this time had
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been reduced by over 90% for a period of about two years). The declines
in numbers of trout were generally most severe at the lower three sampling

stations where the higher water temperatures occur.

Alternative 1 (Recommended Flow Schedule)

Significant improvements to the fishery resource (when compared to the
resource level that presently exists under the interim flow schedule)
would result if the flow regime under this alternative is implemented.

The amount of habitat that would be provided under this alternative and
that which presently exists yqder the interim flow schedule is depicted

in Fiqures 3 and 4. The analysis was based on water depth, water velocity

and substrate, without consideration to water temperature.

The results from the temperature study indicated that streamflow of at
least 125 cfs was necesary to provide suitable water temperatures (less
than 68° F) for trout in Reach 1 (Appendix D). The recommended flow

schedule would achieve this goal. The population studies conducted in

1970 and 1977 also support the above finding (Appendices H and I).

Refer to the Tuolumne River Flow Study report for greater detail on the

study conclusions and subsequent recommendations (Appendix D).
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Alternative 2 (Canyon Power Project)

Under this alternative, the river channel (Reach 1) would again be

used to convey water to Early Intake Reservoir and from there to Mountain
Tunnel. The fishery resource would return to the level made possible

by the high controlled flows (mean monthly flow ranging between 639 cfs

in February to 2,811 cfs in June). Of the alternatives considered, the

fishery resource would be the greatest under this plan.

Alternative 3 (Interim Flow Schedule)

Under this alternative, the fishery resource losses that resulted from
the construction of the Canyon Power Project would continue to occur,
and the resource would be expected to remain at about the reduced level
measured by the 1977 population study. High water temperature and

restricted habitat would continue to be a problem.

Alternative 4

The higher river flow (211 cfs) called for under this alternative
would provide suitable water temperatures for trout and the greatest
amount of adult habitat within the range of flows measured (35-211

cfs, Figures 5 and 6).

32



“

ez oy

e
[ O

o B vt

L R
T

o

J

=

U =B D05 B 55 RS

“a

&2

saen o

USEARBLE HABITAT IN 5Q FT PER 1888 FT OF STREAM

24008+
ADULT

{6088

RAINBOW TROUT

8pBa+

JUVENILE

40801

E &€ _ 'E.. E_ . E__ E

2800

E_ E

FRY

3808+

2008+

19881

——HALT. 4 FLOW SCHEDULE
— INTERIM FLOW SCHEDULE

SPAWNING
3e88t ‘

cbea+

18801

£ . E__ E__ E.. 'E__. E__ E_ E__. E _

] [ ] |
JAN  FEB  MAR APR MAY

Figure 5

— 1 | | 1
JUN JUL RAUG SEP OCT NOV DEC

£ E



.

E .
g-*-.d

USEARBLE HABITAT IN SQ FT PER 1888 FT OF STRERAM

24000+

ADULT

16000

BROWN TROUT

8008+

25808+

JUVENILE

150080

58801

30008+t

FRY

20088+

18880+

——ALT. 4 FLOW SCHEDULE
—— INTERIM FLOW SCHEDULE

3080+

28081

18801

SPRAWNING

Figure &

— | T 1 T |
JAN FEB MAR APR MAY JUN JUL RAUG SEP OCT NOV DEC



B

~

Alternative 5

The fishery resource that would occur under this alternative is expected
to be substantially greater than that which presently exists. However,
the resource level would be less than that provided under the recommended
alternative because of the Tower streamflow releases called for during
"moderate periods"” (schedule B, 20% of the time) and "dry period"
(schedule C, 20%). During "normal" conditions, the flow release (schedule
A) made under this alternative would be identical to that made under the
recommended plan. See Figures 7, 8, 9 (rainbow trout) and Figures 10, 11,

12 (brown trout).
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Alternative 6

The required flow releases from Hetch Hetchy Reservoir would be nearly
identical to the regime proposed under Alterntive 5. Refer to the
discussion under alternative 5 for details pertaining to Reach 1. High
water temperature in the 1.5 mile stretch between Early Intake Reservoir
and the confluence with Cherry River is presently a problem. The mixing
of the warm river water with the much colder water from Kirkwood Powerhouse
in Early Intake Reservoir would provide suitable water (temperature) for
release below Early Intake Reservoir. In return for the opportunity

to recapture river flow at Early Intake Reservoir for use at Moccasin
Powerhouse ;ﬁd for dive;sioﬂ fo the Bay Area, the Grantee would provide
a minimum flow of 90 cfs from Holm Powerhouse. Streamflow in Reach 2,
under the present operation of Holm Powerhouse, occasionally fluctuates
drastically during the late summer. Holm Powerhouse is operated on a
peaking load basis and, with the reduced demand for power on weekends,
stream flow is reduced from over 800 cfs to less than 65 cfs. A 90 cfs
minimum flow from Holm Powerhouse would reduce the magnitude of the

fluctuations and maintain the fishery resource of Reach 2 at a higher

level.

Alternative 7

This alternative includes multiple streamflow release schedules which are
determined by precipitation and runoff. Consequently, the fishery resource
level would vary according to the schedule in effect. Even when streamflow
releases are at a maximum (schedule A under this alternative), a period of
time is necessary before fish and invertebrate populations can respond to
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the increase in habitat availability if low flow conditions (schedules
B, C, D) had occurred earlier. For example, the carrying capacity for
adult trout under schedule A might never be reached if low flow conditions

occur within 2-3 year intervals.

The fishery resource under this atlernative would increase above the

level which presently exists, but not to the level that would occur

under the recommended alternative. Based on precipitation data (1918-1978)
and runoff data (191141978), scheudle A would be in effect 30% (January)

of the time to 44% (July) of the time; schedule B, 24% to 19%; schedule

C, 30% to 2%%; schedule D, @5%. The criteria within a particular schedule

varies with time of year, hence the range in frequency.
Habitat availability for each release schedule under this alternative is

depicted in Figure 13 to 16 for rainbow trout and Figures 17 to 20 for

brown trout.
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Conseguence of the Alternatives on Recreation and Aesthetics

Recreation studies have been conducted separately by the U.S. Forest
Service, the National Park Service and the City and County of

San Francisco. Only the Forest Service study makes a reasonable

attempt at relating scenic values with river flow (Tuolumne River Flow
Study, 1968-72, Groveland Ranger District, Stanislaus National Forest).
According to the findings presented in the USFS study, the outstanding
scenic and recreational values are impaired when river flow is reduced

to less than 150 cfs. For this reason, the Forest Service has recommended
that the minimum river f1ow during thevrecreation season (Hay 15 to

September 15) be at least 150 cfs.

The National Park Service is in agreement with conclusion drawn by the
Forest Service with exception of the May and June minimum flows. During
this period the Mational Park Service has recommended a minimum flow of

at least 200 cfs to simulate the period of high runoff.
The City and County of San Francisco have conducted recreational use surveys

during selected periods in 1978 and 1979. Their study reports are included

in Appendices L and M.
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Alternative 1 (Recommended Flow Schedule)

Under this alternative, the recreational and aesthetic values would
exceed the values provided by the interim flow regime but would be
less than that which occurred prior to the Canyon Power Project
within Reach 1. Fishermen use should increase over that which
occurs with the interim flow schedule because of the more suitable
water temperatures and greater habitat for fish. Fishing and

other recrea;ional uses shod]d also increase downstream from

Early Intake Dam because of the improved flows.

Based on recommendations from the U.S. Forest Service (November 7, 1972
letter - Appendix N) and the National Park Service (March 10, 1972 letter -
Appendix 0), flows ranging between 150 cfs and 200 cfs are considered
necessary to provide acceptable levels of recreational opportunities and
scenic qualities. The interest and concern of tﬁose agencies is due to

the fact that: the Tuolumne River (Reaches 1 and 2) flows almost
exc]ysive1y through lands administered by the National Park Service or

by the U.S. Forest Service, and (2) the Tuolumne River is presently
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under consideration for inclusion into the National Wild and Scenic

Rivers System,

Alternative 2 (Pre-Canyon Power Project)

The aesthetic values of the Tuolumne River environment would be greatest

under this alternative (within the scope of the alternatives considered).

Recreational values would be high, though water contact activities may
decline due to the lower water temperatures and the increase in water
velocity.

Alternative 3 (Interim Flow Schedule)

Recreational use and aesthetic values are adversely impacted by the
Tow flows provided under this alternative and would continue to be
impaired if the interim flow schedule is adopted as the permanent
schedule. The river qualities (e.g., vigor, fullness, sound, clarity,
etc.) are subdued with the river Tosing much of its attractiveness

and appeal. Under this flow schedule, the Tuolumne River has the
appearance of a slow moving stream instead of an outstanding Sierra

river.

Alternative 4

Under this alternative, the aesthetic values of the Tuolumne River would

be significantly greater than those which presently occur. The river would

again exhibit qualities of vigor and fullness which were lacking under

the interim schedule. Recreational usage, however, would change. Water
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contact activities such as swimming and tubing would be expected to decline

by reason of the higher flow velocity and colder water temperature.

b

Activities associated with visual qualities (e.g., photography, hiking

-1
(S

and camping) are expected to increase, as is fishing by reason of the

.
?1 better fishing conditions. The establishment of a trophy trout fishery

Cod

o would be expected if this alternative is complemented.

T

Alternative 5

,_
AR
e

£,

The recreational opportunities and aesthetic values provided under

&f] this alternative would pe an improvement over existing conditions but
: ?i less than tﬁét provided by éhé recommended plan because of the flow
L{; reductions during "moderate periods" (schedule B) and "dry periods"
L;; (schedule C). Under schedule B and schedule C, the minimum flow

g releases would not be sufficient to maintain the outstanding scenic
L}£ and recreational values of the Tuolumne River between O'Shaugnessy

o bg

Dam and the Cherry River confluence. However, the river flow would

-

be higher under this alternative than under the interim schedule.

Therefore, the number of fishermen and users primarily concerned

] with scenic qualities should increase. Water contact use, however
;JJ may decline because of higher water velocities and colder water
: temperatures.
»
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Alternative 6

The effect of this alternative on aesthetics and recreation in Reach 1
would be identical to that described under alternative 5. The recreational
and aesthetic values of Reach 2 downstream from the Cherry River confluence
would be improved over existing conditions by reason of the higher minimum
flow. In the 1.5 mile stretch between Early Intake Dam and the Cherry
River confluence, recreation and aesthetic values would increase during
“normal” (schedule A) years, remain at existing levels during "moderate"

(schedule B) periods and decrease during "dry" (schedule C) periods.

Alternative 7

Under this alternative, the recreation and aesthetic values would increase
with respect to interim conditions under schedules A, B and C but decrease
under schedule D). The outstanding scenic and recreation values of the
Tuolumne River would be maintained under schedule A but would be impaired
under schedules B, C and D. However, even under schedule A, potential
recreation usage may be reduced by the yearly variation in river flow,
i.e., some potential users may avoid the area because of the uncertainity
in river flow. The full potential of the fishery resource and its
utilization under schedule A may never be reached because of the flow

reductions that would occur approximately 65% of the time.
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Consequence of the Alternatives on Power Generation

At the present time, water to be used at Kirkwood Powerhousé for power

generation is transported from Hetch Hetchy Reservoir on the Tuolumne

via Canyon Tunnel. Following use at Kirkwood, the water enters Mountain
Tunnel by way of a river by-pass conduit for transport to Moccasin
Powerhouse. From there it is either released to New Don Pedro Reservoir

or is piped to the San Francisco area for municipal and industrial uses.

In the Cherry River watershed, runoff is stored at Cherry Reservoir and
Lake Eleanor for power generation at Dion Holm Powerhouse, this water is
released to the Cherry R1ver, enters the Tuolumne River and flows into

New Don Pedro Reservoir. However, during the 1976-1977 drought, the
operation of the Cherry River system was modified to facilitate the
diversion of water to San Francisco. Instead of releasing all of the

water through Holm Powerhouse, up to 200 cfs was diverted to Early Intake
Reservoir via the renovated Cherry Aqueduct. This water was then used for
generation purposes at Moccasin Powerhouse before being diverted to

San Francisco. Because the generation facilities at Holm Powerhouse are
more efficient than those at Moccasin Powerhouse (greater head), the Cherry
Aqueduct is not used except when it is necessary to convey additional water
to San Francisco. It is expected that the Cherry Aqueduct would be utilized
during periods similar to the 1976-1977 drought and in the future when

San Francisco approaches their maximum diversion rate of 448,000 acre-feet

per year,
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Mountain Tunnel has a design capacity of about 620 cfs and a maximum
capacity of 720 cfs. According to the survey reports filed with the
Government Land Office on July 3, 1916 (Sacramento Serial No. 09719),
Canyon Tunnel was described as having a capacity of 620 c¢fs. In 1958,
the City and County of San Francisco applied for a change in location

of the Canyon Tunnel right-of-way. By 30 December 1958 Public Utilities

Commission's letter to the U.S. Forest Service, Manager and Chief Engineer

Lloyd stated, "The City and County of San Francisco possess valid appropriative

water rights to divert from the Tuolumne River at O'Shaughnessy Dam all of

the water (700 second-feet) required for the operation of the proposed Canyon

- Power Project" (Appendix P).

In addition, City Attorney Holm by 6 August 1959 brief to the Bureau of Land
Hanagement stated "The application from which this appeal results seeks only
to shift the tunnel right of way, penstock 1ine and powerhouse site to
Tocations ...." (Appendix A). Later in the City's Petitioner's Reply Brief
dated 30 March 1960, City Attorney Holm stated, "...design capacity is

not the same as maximum capacity, and had the aquaduct of the Canyon Power
Project as presently approved (south side of Tuolumne River) been built with
620 cfs design capacity, its maximum capacity would have been approximately
the same as the maximum capacity of the Early Intake-Moccasin Power House
aqueduct due to the similarity of the tunnels" (Appendix Q). Although it
may be argued that the Raker Act did not contain specific constraints
whereby tunnel size could be limited, the understanding at the time of

the 1961 Agreement was for a tunnel with a maximum capacity of about 700

cfs.
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Canyon Tunnel, however, was constructed with a significantly greater
capacity as evidenced by the diversion of more than 900 cfs in July

of 1978 (Appendix R). This added capacity allows for the generation
of additional power but contributes to the difficulty of meeting both
stream maintenance releases and full power releases (720 cfs) during

some periods,

Utilizing power generation curves, diversion rates precipitation data

and other information provided by the Grantee and flow data from the

U.S. Geological Survey, an operation study was developed by the Water

and Power Resources Service td analyze the power generation that would
have hypothetically occurred during the 1918 to 1978 period, assuming a
water supply demand of 448,000 AF and the present level of development
with the addition of the proposed O'Shaughnessx toe generator. Stream
maintenance releases can be utilized for power generation by incorporating
a toe generator at the base of 0'Shaughnessy Dam. Such plans have already
been considered by the Grantee and have been approved by the necessary
regulatory agencies. The operation study assumptions and details are

presented in Appendices S and T.

Power capacity of the Hetch Hetchy Project is measured by average annual
generation (AAG) and system dependable capacity (SDC). Average annual
generation for the Hetch Hetchy System is the amount of energy that
could be generated on a yearly basis over the 1918 to 1978 period using
historical hydrological data. System Dependable Capacity is the firm
electrical capacity that could be provided by the system during a

specified critical dry period (1976 through 1977 in the WPRS analysis).
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Power generation impacts were analyzed under both the present and maximum
level of water demand and were found to be nearly identical over the long
term. Because of their similarity, the following analyses and discussion
is based on a comparison of operation studies in which only the maximum

water demand is assumed.

The Power generation features under each of the alterntives are

summarized in Tables 5 and 6.

Alternative 1 (Recommended Flow Schedule)

If the alternative 1 flow schedule had been implemented as the "interim"
schedule under the 1961 Agreement and if the Grantee's maximum water
demand is assumed for the 1918 and 1978 period of analysis, on the average
an additional 400 thousand MW-Hrs of power generation could have been

provided above the pre-Canyon Power Project level (Table 5).

For discussion purposes, if it is assumed that the City and County of San
Francisco had met the question of diligence and had constructed the
Canyon Power Project along the original right-of-way with the original
specifications, an annual average generation (AAG) of 598 thousand MW-Hrs
could have theoretically been produced at Kirkwood Powerhouse. Under
alternative 1 the Grantee would have been able to produce 543 thousand

MW-Hrs, or 87% of the originally authorized project potential.
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Tab‘a 5.
ALT. AVE. ANNUAL GENERATION IN 1968 MW-HRS (1918-13878)
| H.HETCHY SYSTEM . TUOL. SYSTEM
KIRKWOOD MOCCASIN  HOLM  O‘SHAUGH. TOTAL % DON PEDRO TOTAL %
1 543 _ 526 778 16 1855 96 508 23s5 97
2 e 545 786 124 1455 75 494 1949 o
3 598 548 781 9 1928 180 498 2426 109
4 471 492 722 26 1r11 as 513 2224 92
s . 583 S36 768 12 1949 89 Se2 2411 1)
6 595 537 759 12 1903 89 501 2484 99
? 598 538 769 12 1918 as 438 2416 190
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Table 6.
ALT. DEPENDHBLE CHPHCITY IN MEGHNHTTS (19?8 1977)
H.HETCHY SYSTEM TUOL. SYSTEM
KIRKHOOD MOCCASIN HOLM  0’SHAUGH. TOTNL % DON PEDRO TOTAL %
t 61 162 8o e 243 85 sa 333 88
2 o 196 100 ) © ze0 72 85 231 78
3 88 186 108 0 286 108 85 371 100
4 37 8@ 74 B 181 . 67 84 265 77
E 62 100 85 e 86 09 336 st
& 62 %8 86 e e 88 9@ 336 31
? 62 14 89 ) 248 87 " 89 W W
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Implementation of the recommended alternative with respect to the interim
schedule would result in a 9% AAG reduction at Kirkwood Powerhouse and

a 4% reduction to the Hetch Hetchy System. System Dependable Capacity
(SDC), based on the 1976 through 1977 period, would be reduced from 286
MW to 243 MW, or by 15% (Table 6). The annual generation that would be
provided under this alternative from the Hetch Hetchy System (1918 to

1978 period) is presented in Figure 21.
A small portion of the Hetch Hetchy power loss would be offset by Don
Pedro generation, and if considered together would result in an AAG

reduction of_about 3% (71 thousand MW-Hrs) and a SDC reduction of 10%.

Alternative 2

In the analysis of this alternative, the impacts to power generation were
estimated in a slightly different manner because of the elimination of the
Canyon Power Project from the anmalysis, the inclusion of a significantly
larger generator at 0'Shaughnessy Dam and the absence of operating criteria
comparable to that used in the analyses of the other alternatives.

Therefore, it was necessary to use an average value (124 thousand MW-Hrs) for
0'Shaughnessy Powerhouse generation and to use values for Moccasin Powerhouse
generation that were still slightly influenced by the presence of Kirkwood
Powerhouse. As a consequence, 0'Shaughnessy Powerhouse values are expected
to be overestimated during dry periods and underestimated during wet periods
and Moccasin Powerhouse estimates are slightly low. These estimates are

adequate for the purposes of this assessment.
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0f the alternatives considered, power generation would be impacted to the
greatest extent under this alternative, amounting to an AAG reduction of
598 thousand MW-Hrs from Kirkwood Powerhouse (Table 5). The reduction to
the Hetch Hetchy system would be somewhat less (474 thousand MW-Hrs)
because of the increase in generation at the Moccasin, Holm and 0'Shaughnessy
facilities. A comparison of AAG from the Hetch Hetchy System under
alternative 2 and under interim conditions is presented in Figure 22. A
slight increase in generation would also occur at the Don Pedro facilities.
Implementation of this alternative would result in 25% and 20% reductions
in power generation from the Hetch Hetchy Project and to the Tuolumne
System, respectively. Dependable capacity would be reduced to 291 MW

from the 37f MW provide& un&e} interim conditions, resulting in a 22%

reduction (Table 6).

Alternative 3

Under this alternative, there would be no change in power generation. On
the average, 598 thousand MW-Hrs of power would be generated at Kirkwood-
and 1928 thousand MW-Hrs from the Hetch Hetchy System. Annual generation
froh the Hetch Hetchy System is presented in Figure 23. Hetch Hetchy
dependable capacity would remain at 286 MW.
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Alternative 4

Implementation of this alternative relative to interim conditions would

result in power reductions of 21%, 9%, and 8% from Kirkwood, Moccasin and

Holm Powerhouses, respectively; and in a 11% reduction to the Hetch Hetchy

System (Table 5). Power generation at Moccasin and Holm Powerhouse
would be more severely impacted by this alternative than by any of the
six other alternatives by reason of the higher stream maintenance
releases which would be unavailable for power generation at Moccasin
Powerhouse or diversion to San Francisco. Greater quantities of water
from the Cherry River watershed would be required to meet the .Grantee's
water demané; thereby réduc{né Holm Powerhouse generation. The annual
generation that would be produced by the Hetch Hetchy System under this
alternative is presented in Figure 24. Dependable capacity would be

reduced by 33% to 191 MW.

Alternative 5

The implementation of this alternative would result in less than a 1% average

annual generation reduction to either Kirkwood Powerhouse or the Hetch
Hetchy System (Table 5). Dependable capacity would be reduced by 14% to
247 MW (Table 6).

If Don Pedro generation is included, SDC would be reduced by 9% to 336 MW

Annual generation from Hetch Hetchy System is presented in Figure 25.
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Alternative 6

The implementation of this alternative would have about the same impact
(1% reduction) on the éverage annual generation as that which would occur
under alternative 5 (Table 5). Dependab1e capacity of the Hetch Hetchy
System would be reduced by 14% to 246 MW (Table 6). - Annual generation
that would be provided from the Hetch Hetchy System under alternative 6

and interim schedule is presented in Figure 26.

Alternative 7

Implementation of this alternative would result in a 1% reduction in
average annual generation and a reduction of 13% in dependab1e’capac1ty

to the Hetch Hetchy System (Tables 5 and 6). Annual generation totals

that would be provided from the Hetch Hetchy System under this alternative

and under the interim schedule are presented in Figure 27.
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POWER GENERATION IN 1808 MW-HRS
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POWER GENERATION IN 18088 MW-HRS
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POWER GENERATION IN 1888 MW-HRS
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Consequences of the Alternatives on Water Supply

Both the Hetch Hetchy System and the Don Pedro Project are included in
the analysis of water supply impacts conducted by the Water and Power
Resources Service. The study assumptions are presented in Appendix S.
The City and County of San Francisco, by bearing a portion of the
construction costs for Don Pedro Dam have obtained storage rights at
that impoundment (although they have no power generation or water
conveyance facilities associated with the project). Water credits

(up to 570,000 AF) accumulate in Don Pedro reservoir and are used
during dry years to meet the superior downstream water rights of

the Turlock ;nd Hodesto Irr%ﬁétion Districts. During "dry" periods,
the Grantee's may be able to divert all of the runoff occurring above
Early Intake Dam (with the exception of the fishery flows) to

San Francisco and meet the downstream water rights by withdrawing
credits from their account. Flow released from Hetch Hetchy to the
river for fishery and recreational uses are added to the Grantee's

account at New Don Pedro.

For the analysis, it was assumed that the Cherry Aqueduct would be
used (as it was during the 1976-1977 drought) to convey water to
Early Intake Reservoir for subsequent diversion to San Francisco.
The frequency of use is expected to increase as San Francisco's

diversion rate approaches their maximum entitlement.

76

E_ . E__

E __ E _ E .. E__ E_. E E . E.. E__ E__




ey

PO |

- ene

™

- B

£, ..

Under the present maximum diversion rate (263,000 AF), full delivery
would be possible for the entire period of analysis, 1918 to 1978,

under each of the alternatives.

In the following disucssion of water supply impacts, the maximum

anticipated diversion (448,000 AF) was assumed.

Alternative 1 (Recommended Plan)

During an extremely dry year such as 1977 (27% of normal) or during an
extended dry period similar to the 1929 to 1935 interval, the fishery
and recreational flows would reduce slightly the Grantee's ability to

meet their maximum anticipated water demand.

Based on the operation study results, the Grantees would have been

able to meet their maximum water demand in 52 of the 60 years

analyzed (Figure 28). Water supply deficiencies would have hypothetically
occurred in 1924, 1931, 1932, 1934, 1961, 1962, 1977 and 1978. The
deficiency would have been least severe in 1924 (98.5% of maximum) and
most severe in 1977 (82.5% of maximum). However, because of the superior
downstream water rights of the Turlock and Modesto Irrigation Districts,
only about 30,000 AF of the 78,000 AF deficiency (1977) is attributable

to stream maintenance releases.
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Even without provisions for minimum streamflow, water supply
deficiencies would have occurred on 5 occasions (1925, 1933, 1962,

1977 and 1978).

In response to the State Water Resources Control Board's request for

a voluntary 25% reduction in water consumption during the 1976-1977
California drought (the most severe in terms of intensity), the Hetch
Hetchy water customers achieved a 35% reduction. If it is assumed
that the water users will again respond with this level of water
conservation, their needs can be met during any similar dry period.

In the event that conservation measures alone are inadequate, the
reduction of stream maintenance flows could provide some additional
water to the Grantee, depending on downstream water rights. Streamflow
and reservoir conservation pools were commonly reduced below the
established minimum levels when the need was justified. It should be
noted that the Grantee's request for flow reduction in the Tuolumne
River during this period was denied because their supplies were judged

adequate.

Alternative 2 (Pre-Canyon Power Project)

Implementation of the flow schedule under this alternative would improve
the Grantee's ability to satisfy their maximum anticipated water demand
by reducing power only releases and providing concurrent streamflow and
water delivery releases. However, during some low runoff periods, slight

deficiencies would still occur (Figure 29).
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Alternative 3

Under this alternative, the "interim" flow schedule would remain in
effect with no change in the Grantee's ability to meet their anticipated
maximum diversion. However, during 7 years of the 60 year analysis
period, the maximum diversion level would not be attained and during

the most severe period (1978), a 13% deficiency would be required
(Figure 30).

Alternative 4

Implementation of this a]ternafive would result in minor but frequent
water diversion reductions in most years and in much larger reductions
(up to 31%) on 6 occasions (Figure 31). Of the alternative considered,
the impact on the Grantee's ability to meet their water demand would be

greatest under this plan.

Alternative 5

If this plan were implemented, based.on the WPRS operation study, the
Grantee would be able to divert their maximum anticipated demand during
49 years of the 60 year period (Figure 32). During the 11 deficient
periods, water supply reductions ranging from 2% (1924) to 20% (1§77)
wou]d'resu1t. However, of the 90,000 AF deficiency required in 1977,
about 30,000 AF resulted from the stream maintenance releases; and

60,000 AF from downstream water rights.
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The scheduled flow releases that would be made under alternative 5 are
never higher than those of alternative 1 and yet water supply deficiencies
would occur more frequently and to a greater extent. This occurs because
greater quantities of water are released for power generation alone

in accordance with operation criteria developed on information provided

by San Francisco. Even though their water supply is the Grantee's first
priority, a reasonable balance between generation and water supply is
necessary in any realistic operation plan because of the variation in

precipitation and runoff.
The Grantee's ability to meet their maximum water demand would be reduced
by this alternative. This reduciton is not considered severe and could

be further minimized by making tradeoffs with power generation.

Alternative 6

The implementation of this alternative (Figure 33) would have nearly
the same impact on water supply as that described in the discussion
of alternative 5. However, the recapture provision for a portion of
the fishery flow at Early Intake Reservoir would provide for full
water demand in 1924, 1931 and 1934, periods which were deficient
under alternative 5. The Grantee would be unable to divert their
maximum entitiement on 8 occasions, with the water supply reductions
ranging from 4% (1930) to 24% (1977). However, only 60,000 AF of

the 107,000 AF deficiency required in 1977 is attributable to required
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stream maintenance releases. Releases to meet downstream water rights
account for the remaining 47,000 AF. Recapture of streamflow releases

would have occurred during 17 of the 60 year study period.

The diversion of larger quantities of water from the Tuolumne River at
Early Intake Reservoir into Mountain Tunnel presumably could require
additional water treatment by filtration or chemical means. The degree

of treatment or its necessity has not been determined.

Alternative 7

Under this a%ternative, watéf.supp1y deficiencies would occur in 10
years of the 60 year study period, ranging from a low of 2% in 1924

to a high of 26% in 1977 (Figure 34). Only 40,000 AF of the 113,000

AF deficiency required in 1977 i; attributable to stream maintenance
flows with releases made in order to meet the downstream water rights
accounting for the other 73,000 AF. Implementation of this alternative
would result in some impairment to the Grantee's ability to meet their

water demand relative to interim conditions.
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uiw Summary of the Project Alternatives
B

) The anticipated impact of each alternative on the fishery, recreation/
e aesthetics, power generation and water supply is presented in Table 7.
e
)
"13! Alternative 1 (Recommended Flow Schedule)
leo
] Implementation of. the recommended action would not return the fishery
L:T resource to the high level which existed during the pre-Canyon Power

i Project period but would improve conditions to a significant degree
Eﬂ_ above that which presently occurs under the interim flow schedule. Trout
3;. habitat would increase and satisfactory water temperatures would be

provided. With respect to recreational values and aesthetics, acceptable
levels would occur. Power generation would increase on the average 425
thousand MW-Hrs (AAG) and 61 MW (SDC) above the pre-Canyon Power Project
level and would be equal to 96% and 85% (90% if Don Pedro is included)

of the "interim schedule" generation potential. The potential for this

alternative to impact water delivery to the San Francisco Bay Area is

g
L;j slight. It would increase by 3% the frequency that the maximum anticipated
s diversion could not be provided over that provided by the pre-Canyon
Dy .
i Power Project flows. No impact would occur under the present rate of
: J diversion (220,000 AF).
‘LM'.J
L}
¥
»
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Takle 7.

ALT

1
2
3
oo 4
3
6
?

N

F ISHERY

Good

Besti/
Impaired

Best
Impaired
Impaired

Impairoed

Flehory hsbitet fv oetimated to be grosteed undur
be modoentoly fmpalrod.

RECREHTION{HESTHETIC§

Minimum Rcceptable

Good
Impaired

Good |
Impaired
Impaircd‘

Impatred

2/ Avoresge snnual genontlnn from Kirkwond, Mocoasin and Holm Powerhousss.
.§/ Dapandable papaoity from Klrkwnd. Hooansin, Holm und Don Pedro Poworhousoe,
4/ The numbor of yoars that San Franaisoo

E £ . E parlg Sla-é"" E E E £ & g

E

POWER GENERATION

[N

w18 SDCY  LATER SUPPLYY/
1855 333 52
1454 291 54
1928 371 53
1711 285 18
1989 336 49
1903 336 52
1918 337 50

E._. & __ E.._

thiy alternstive, though sotual field mowsuremente sre teoktngs fishability,hswever, may

2¢ full woter domand (448,020 AF) would havo boon available based on tho B0-yomer enlysie

L E -E
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Alternative 2 (No Canyon Power Project)

The fishery resources would return to its highest level in response to
the high and stabilized streamflow of pre-Canyon Power Project period.
Recreational and aesthetic values would also be high, though some

water contact use would be reduced and possibly even precluded. Power

generation would be impacted to the greatest extent under this alternative

as there would be no generation from Kirkwood Powerhouse. However, water

delivery dependability would be improved and would be the best under

this alternative.

Alternative 3 (interim schedule)

The Tuolumne River fishery would continue to be impaired by reason of
insufficient flow which results in excessively high water temperatures
and significant reductions in fish habitat. Recreation and aesthetic

values would also remain at a reduced and imparied level,

The river maintenance flow of this alternative is only one half of
quantity (150 cfs) evaluated by the U.S. Forest Service to be the
minimum flow necessary to maintain the outstanding scenic and
recreational values for public use and enjoyment. The generation

of electrical power would remain at the current high level,

highest of the alternatives evaluated. Water supply dependability
would be second to only the pre-Canyon Power Project alternative.
Full water delivery would be provided 88% of the time. Water supply

deficiencies of up to 13%, however, would still occur.
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Alternative 4

Under this alternative, the fishery resource would not be expected to
reach the pre-Canyon Power Project level but would be much improved over
the interim condition level. Recreation and aesthetic values would be
the highest under this a1ternative.b Power generation in terms of average
annual generation and dependable capacity would increase above pre-Canyon
Power Project levels by 250 thousand MW-Hrs and 15 MW, respectively.
Compared to interim conditions, AAG and SDC would be reduced by 217
thousand MW-Hrs (11%) and 95 MW (33%), respectively. Water supply
impacts would be re1atiye1y severe with reductions of 1% to 27% occurring

in 50 out of 60 years.

Alternative. 5

The Tuolumne River fishery would not reach the high level which existed

prior to the construction of the Canyon Power Project but would be an

improvement over the interim level. The outstanding scenic and recreational

values of the Tuolumne River would be maintained during "normal" or
wetter periods (60% occurrence) but would be impaired during "moderate"
(20%) and "dry" (20%) periods. Each schedule, however, would be an
improvement over interim conditions. Power generation relative to

interim conditions would only be mildly impacted by implementation of

this alternative, resulting in reductions of 1% in average annual generation

and 14% in dependable capacity to the Hetch Hetchy System. When compared
with pre-Canyon Power Project conditions, increases of 24% in AAG and

17% in SDC would occur. Only minor impacfs to water supply dependability

92
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would result from the implementation of this alternative. The Grantee's
maximum future demand would be met in 49 of the 60 year analysis period
(interim, 53 of 60). The maximum deficiency that would be required as a

consequence of the stream maintenance releases would be about 7%.

Alternative 6

The impact of this alternative on the fishery, recreation and aesthetic
values of the Tuolumne River between 0'Shaughnessy Dam and Early Intake
Reservoir would be similar to that presented under Alternative 5.

Between Early Intake Reservoir and the Cherry River confluence, the
fishery would be improved by higher flows and/or more suitable water
temperatures depending on the flow schedule in effect. Recreational use
other than fishing would be more influenced by quantity; increasing

under schedule A, remaining about the same under schedule B and decreasing
under schedule C. Downstream from the Cherry River confluence, the 90
cfs minimum release from Holm Powerhouse during periods of flow recapture
at Early Intake Dam, should help maintain the fishery resource at a
higher level. As a result, fishermen should increase in number. Since
thé increase in the minimum flow by 90 cfs would not provide satisfactory
rafting conditions or the visual qualities associated with the normal
800+ cfs release, other user groups are expected to increase in number

to a limited degree. Compared to pre-Canyon Power Project conditions,
AAG and SDC would increase by 24% and 16%, respectively. Implementation
of this alternative with respect to interim conditions would result in a

1% reduction on AAG and a 14% reduction in SDC (9% SDC reduction to
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Tuolumne System). Water supply dependability would be only slightly
impacted under this alternative. Water delivery deficiencies would be

more frequent (13% compared to 10%) but not more severe.

Alternative 7

Implementation of this alternative would not result in the maintenance

of acceptable fishery, recreation or aesthetic values because of fhe
reductions in river maintenance releases that would occur up to 70% of the
time. Compared to interim conditions, fishery, recreation and aesthetic
values would improve under schedules A, B and C (85% occurrence) but would
be further reduced under schiedule D. The impact of this alternative on
power generation is slight, resulting in 1% and 13% reductions in AAG

and SDC. Water supply dependability would be only slightly imparied.
Failure to meet maximum diversion would occur during 3 additional periods
but would result in less severe reduction (9% compared with 13% under

interim conditions).

94

E ..




Appendix

Letter of August 6, 1959, from City Attorney, San Francisco,
California to Department of Interior.

Letter of April 27, 1961, from Secretary of the Interior,
Washington, D.C., to City Attorney, San Francisco, California.

"Stipulations for Relocation and Amendment of Right-of-Way for
Tunnel Aqueduct ...", May 3, 1961,

"Tuolumne River Flow Study - Canyon Power Project, California"
Approved by R. Kahler Martinson, Region I (1976).

Letter of October 6, 1979, from General Manager, Public Utilities
Commission, City and County of San Francisco, California to the

Secretary of the Interior.

Letter of December 13, 1976, from Assistant Secretary for Fish,
Wildlife and Parks to General Manager, Public Utilities Commission,
City and County of San Francisco, California.

Memorandum of March 4, 1977, form Field Solicitor, San Francisco,
California to Associate Solicitor, Conservation and Wildlife,

1970 and 1977 population study comparison for "catchable size"
trout.

1970 and 1977 population study comparison for "sub-catchable size"
trout.

“Stipulation for Amendment of Rights-of-Way for Canyon Power
Project ..." January 26, 1965,

Letter of January 23, 1973, from General Manager, Hetch Hetchy
Water and Power to Field Supervisor, Bureau of Sport Fisheries
and Wildlife, Sacramento, California.

Tuolumne River Flow Study Report - 1978 by Robert Lewis.
Tuolumne River Flow Study Report - 1979 by Robert Lewis.
Letter of November 7, 1972, from Deputy Forest Supervisor,
U.S. Forest Service (Stanislaus National Forest), Sonora,

California, to Field Supervisor, Bureau of Sport Fisheries
and Wildlife, Sacramento, California.
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Letter of March 10, 1972, from Superintendent (Acting), National

Park Service, Yosemite National Park, California Field Supervisor,

Bureau of Sport Fisheries and Wildlife, Sacramento, California.

Letter of December 30, 1958, from Manager, and Chief Engineer,
Public Utilities Commission, City and County of San Francisco,
California to Regional Forester, Department of Agriculture,
U.S. Forest Service, San Francisco, California.

Petioner's Reply Brief, filed March 31, 1960, signed by
City Attorney, Dion Holm.

Canyon Tunnel Diversions, 1967-1978, from General Manager,
Public Utilities Commission, San Francisco, California to
staff, U.S. Fish and Wildlife Service, Sacramento, California.

"Upper Tuolumne River Operations Logic and Assumptions", Water
and Power Resources Service, September 16, 1980.

Power Analysis for the Tuolumne River Operation Studies, Water
and Power Resources Service, September, 1980.
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PORTLAND, OREGON

TUOLUMNE RIVER
FLOW SCHEDULE REVISION
(CANYON POWER PROJECT)

CALIFORNIA

A Report By The U.S. Fish And Wildlife Service On The Proposed
Modification Of Minimum Flow Requirements Below 0'Shaughnessy
Dam, Yosemite National Park, California, Hith Assistance From
The National Park Service, The U.S. Forest Service, The U.S.
Geological Survey, The Water and Power Resources Service And
The California Department of Fish And Game

February 6, 1981
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Regioﬁa? Director

Approved:

A*P*PHEXN*D*] %X

ORI T > I '.‘




M.

Appendix

Letter of August 6, 1959, from City Attorney, San Francisco,
California to Department of Interior.

Letter of April 27, 1961, from Secretary of the Interior,
Washington, D.C., to City Attorney, San Francisco, California.

"Stipulations for Relocation and Amendment of Right-of-Way for
Tunnel Aqueduct ...", May 3, 1961..

"Tuolumne River Flow Study - Canyon Power Project, California"
Approved by R. Kahler Martinson, Region I (1976).

Letter of October 6, 1976, from General Manager, Public Utilities
Commission, City and County of San Francisco, California to the
Secretary of the Interior.

Letter of December 13, 1976, from Assistant Secretary for Fish,
Wildlife and Parks to General Manager, Public Utilities Commission,
City and County of San Francisco, California.

Hlemorandum of March 4, 1977, form Field Solicitor, San Francisco,

. California to Associate Solicitor, Conservation and Wildlife.

1970 and 1977 population study comparison for "catchable size"
trout.

1970 and 1977 popu1at10n study comparison for "sub-catchable size"
trout.

“5t1pu1at10n for Amendment of Rights-of- Uay for Canyon Power
Project ..." January 26, 1965.

Letter of January 23, 1973, from General Manager, Hetch Hetchy
llater and Power to Field Supervisor, Bureau of Sport Fisheries
and Wildlife, Sacramento, California.

Tuolumne River Flow Study Report - 1978 by Robert Lewis.
Tuolumne River Flow Study Report - 1979 by Robert Lewis.
Letter of November 7, 1972, from Deputy Forest Supervisor,
U.S. Forest Service (Stanislaus MNational Forest), Sonora,

California, to Field Supervisor, Bureau of Sport Fisheries
and ¥ildlife, Sacramento, California.



Letter of March 10, 1972, from Superintendent (Acting), National
Park Service, Yosemite National Park, California Field Supervisor,
Bureau of Sport Fisheries and Wildlife, Sacramento, California.

Letter of December 30, 1958, from Manager, and Chief Engineer,
Public Utilities Commission, City and County of San Francisco,
California to Regional Forester, Department of Agriculture,
U.S. Forest Service, San Francisco, California.

Petioner's Reply Brief, filed March 31, 1960, signed by'
City Attorney, Dion Holm.

Canyon Tunnel Diversions, 1967-1978, from General Manager,
Public Utilities Commission, San Francisco, California to
staff, U.S. Fish and Wildlife Service, Sacramento, California.

"Upper Tuolumne River Operations Logic and Assumptions"”, later
and Power Resources Service, September 16, 1980,

Power Analysis for the Tuolumne River Operation Studies, Water
and Power Resources Service, September, 1980,



A

A 3’ 7 3

1

3

APPENDIX A

—d . 3 3 . I | | 3 ..m\




LT

S

e

. e o - ———— r

. .o o esr
FRPORSREELLE IS 4

DICHN R. HOLM, City Attorney
THC:IAS H. O'CONNOR,
Pudblie Utilitiaa Counsel
2 cHORRIS M. DOV,
Leputy City AttorneJ
205 City Hall
San Prancilsco 2, Calirornio
fizaloek 1-1322

Attornsys for Petitioner

UNITED STATES DEPARTMENT OF THE INTERIOR
DIAZCTOR OF THE BUREAU OF LAND RANAGEMENT

v 0 3 6 O & K’ N ¥+

*
o
L]

In re

12  CITY AND COUNTY OF SAN FRANCISCO,
a runicipal corporation,

)
-

12 Pztitioner,

14

15

26 | NOTICE OF APPEAL, REASONS AND ARGUMENT |
17 W ' ' '
18 #'T0 TES fanager of the Sacramento Land Office, ;
193 ' Mr. Walter E. Beck, Bureau of Land ﬁanagemant;

20 United States Department of the Interior;

21 the Reglonal Director, Region Four, Natlonal

22 Park Service; and the Regional Poéester,

23 ; Forent Service, U.S. Department of Asriculture:

24 '

25§ . PLZASZ TAXZ NOTICE that the City and County of

28§ San rr~ncisco, 8 mmicipal corporation, is adversely af rfected b&'ﬁ
27 : dacision of an oficer of the Bureau of Land; Hanagezent and wiches

28} to appeal to the Director of the Bureau of Land hanagenent Un_tea
29! States Departmant of the Interio from that certain Decislon

30| datod July 9, 1959, bearing cex 1al numbar Sacvanenoo 0 0}30, over

- -

S3if the ie,na‘cura of t!r. Valter Back, »1ana¢,er. ' el
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REASCNS FOR THE APPEAL . ‘J

I.
The 53ld Decision réquires that An return for an amandeij
i Jocation of a tunnel right of way, the Applicant, the City and 'i
County of Sén FPraneisco, accept paragraph No. 14 of stipulations “J
proposed by the National Park Service, and paragraph No., 11 of I
atipulationa'propooed by the Forest Service, which sald paragrarhy

ev—

are 1d=ntical in wording and read as followa:

"Applicant will ralease water to stream flow

ey
- —

fronm 0'3havghnessy Dam according to the following

schedule

Releasa from O'Shaughnessy Dam in Sec. FPt.
Period Normal ¥r. bry ¥r.

#ay 1 through
; September 15 ) 80 40

Septenber 16 o '
through April 30 40 25

"Provided that releases shall be measured at the

‘oximting~gag;n§is§§tion located gpproximately threc-

| fcurths mile belsw“O'Shaughnessy Dam; and provided

that the terms 'normal' and 'dry' as used in the above
schaectulea, shall be based upon the forecasted April-

July runoff{ of the Tuolpmne River near lotch Hetchy a#
given by the California Department of Hater Resources!
.April 1 forgecast; and providad further that within the
meaning of the aboye schedules the normal year shall be .
one in which such Aprii—July runoff{ is forecasted to be ;h
at least 450,000 a&re feet while the dry yeér shall be

27;  one in vhich such runoff is forecasted at less than
. 8450,CC0 acro feet." ‘
II.

P4

e~ E_ & '"E_ E__ E_ E_. E_ E_ .E_ E . & E__

The pald Decision requires that in return for an amende!
location of a tunnel right of way, the Applicant, the City and.
County of San Prancisco, accept paragraph No. 16 of the .

1
'
N
t
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20
11
12
13
24
15
16
17
18
19
20
21
22
23
24
25
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213M R. HOLM
. « mVTORNg
POLE 20 BITY babe
BAN FAANCINGO 3
HEIwoB3gA 1°133D

.

stipulations proposed by the National Park Service, and parazraph
No. 15 of the stipulations proposad by the Forest Sarvice, which
anid paragrapha are identical in wording end recad as follows

; "In add%tion to tha relzases provided for in

Paragraph 14 of theae stipulaﬁions, applicant will
interpose no objections to the government diverting

and usiﬂg not to exceed 5 C.P.S. of water on federal

3 landa within the watershad Sf the branch of the

Tuolymn2 River obove Early Intake, To the extent

any portion of ouch 5 C.F.S, of water is uzed by tha
goverrment between 0'Shaughnessy Dam and Early Intake

the roelcases provided in said Paragraph lh shall be
inereased to the extent of such use or uses. This
paragrapn shall not be construed to 2dd or to limit

any rights of the governmadt to tho use of the watar

b of the Tuolurms River Sysiten.” .
(”-qutﬁgﬁborezt Service version of the

paragraph, the reference 1a to

. paragraph 11.)
;
9
I ARGUMENT
The Pacta: Between the years 1901 and 1911 ths City

and County of San Francisco in its own right and through its -

-

gwithin the confines of Yoaemite National Parkt and Stanislaus
‘National FPorest, In addition, the Clty spent in excess of one “
rnillion dollars in purchasing lands and valid filings on water i

TTELRLM YT 2 Ut

rights then ormad by private individuals or corporations.

A= STTETREY

- N -3- ...

P

agents made £1lingz to appropriate water {rom the Tuoliuzme River -

By an Act of Congress approved December 19, 1913, known §

33 tha Raker Act (38 Statutes st Large, p. 242), San Francisco waEe|

]

sranted ".. . . 811 nocessary rights of way along such locaticas -
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1
“and of ocuch width, not to excosd two hundrsd ond £ifty foet, as ml
in tha Judgmant of tho Sooratary of the Isterior Day be recuired

E

for tho purpoazss of this Act, . . . for the purrose of constoicie
ing, orarating and maintalning acusduscts, canals, ditchas, pis:aa, '

£

piza lirpes, flmmes, tunnels and conduiis for conveying water for

donoatic purpcden and usea . . o) for ths pu.;'poaa'of constr'uqt-.
ing, operating qnd saintaining power and elactric pl:m*_aa, zolas
and lines for pgensraticn erd sale and-distr.‘.bu‘-:ion of glectxric
ORAPEY . . o3° Ond for certain other ancillary purposes. The
City, as grantes, was reguired to file within thres years after
pas3age of the Raker Act with the Regictrer of the United States

B B __E

Land Office a map or maps of the boundary loecations and. extant of o
the propesad rights of way and lands required for the foregaing J
Darposes, . C e
Hithin three ysars thereafier,San Francisco filed appi#.-— !
cations covering the complets Canyon FPower Projees, all of rhich
ware approved. Speciric..lly, San Prancisco filod 1ts applica-
tion (Saeramanto Soriol rxo. 07136) for the O'Shovzhnessy Dam,
%.‘hict} was approved by the Secretary of thz Interior on June 9, .
1914: Thls d2x has been construsied and in crzeration for msny
yoars. ‘ '
Under Application Sacramento Sesial Ho, 010130, ap'orovea
by the.Soorstary of the Interior on Soptember 22, 1817, the . ..
n:awzzary land sites apd righta of way for a Steel Pensziock, Pn:eer
?lan and e Early Int a.:e Diversion Dasx ters cg.*anted to the C.‘c*r.
'.tb.a Early In%aks Diversion Dam hes bsen ea'm tructed and in opera- E

e %___ "B B _ . . E___E

et

.1cn for zzarv yeara,’ : ' c

g

Scotien2 of tba Raker Act permits changes of locatien 7_
ox" any of the rights of wa,{ or lands before final comnl-tion of
*}n work by £iling auc.h adidiu...oml w¥p or paps as might be nacstz; m]
2ary. to show such changes of 1ocat.l.on. Any such changes of _:_
ivoation are subject to approval by the Seoretary of the Intedsor . J
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burore bescring valid.
TUndor Applicaticon Sacramento Serlal Ho. 07157, opproved

~EITPTITEY PTET S

by the Secorotary of the Intericr on Juno 9, 1914, a right of wmay
 v:an grantad $0 construct an agqueduct in Yooemlbte NHatlonal Park
fron O'Shaughnessy Dan to the wasterly boundaxry of tha Pamle,

Uador Application Sacramsnto Serial Ho. 07259, approvad by the
Sooretary of the Interdor on July 29, 1924, & right of way was

zrantaed for an aquaduct sumnel conneating with the tunnel wene -

gionad under the preeading épplicat;on at the boundary of
Yosemite National Park and running witain Stanlslaus Haticnal'
Rorest to a proposed powsr housa tite Just above Early Intaka,

The present application 1s ons to pedify (1) Saorsmanto
Sarial Ne. OT18T, (2) Sscramento Serisl No, 07259, o3 am3nded ﬁj
Saorazents Serinl Mumbers 09719, 010130 and 010128, and (3)
Saeramento Sarial N, 010130. '

From the foregolng it can be readily sean that tha
0'Shaughnessy Dan, the _power plant asbove Rarly Intake, (herein-
after veferred to oS Cahyon Power Plant), the turmel, tho steel

venstoek line, and the Rarly Intalce Piveraion Damr Were unitis for

the develo;ment of oleciric pover from falling water and the une
of the same wmter for a municipal water supply. All of the i
necossary structurcs have been ccmplsted and placed in operation |
oxcapt the Canyon Powar Planit, the penatock liné and comnecting
tvnnel with O'3haughnessy Dam. .

By virtue of the foregoing approved applieatiocns,
San Prancisco has alrcady bsen granted the rights of way for con-
ptruction of the Canyoa Power Plant and the connscting tumnel amd
penstocks without being aubjacy;to a roquirement thai Qater be‘ '

ralzaszd down the streaa bed of the Tuolumne 2s demanded by the

- stipulation contained in the paragraphs pet forth under Raasonn .
!fo” tha Appeal. Parenthotic_llj, 1t should ba stated that it ia
) sndarstood that the required release of water 15 primarily fa* th

-5~ ' st
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presorvation and proteciicn of £ish life. It 15 interesting to
note that under Applications not involved in this Appeal, namely,
ancramento Ssrial Meo. 041211 approved February 26, 1951, msnﬂihg
’the loecation of the Cherry Vallsy fzaervelr, a nmaximum releass of
15 C.F,.S. was ncespiable, and under Appllcations Nos. 013235 and
013247 cpproved Aprll 27, 1955, amending locations of tunncl
 aqueduct, steel panstoek and powar plant 8i%os of the Charry

River ProJect, o release to strsem flow in Tleanor Creek of a

i maximm of 15 1/2 C.F.S5. was accapted.

g . The existing approved appllcations locate tha tunnal
right of way, the pezist’ocks and the powerhouse slte along the

south . bank of the Tuolumne River between 0'Shaughnessy Danm end

1 y Intake, The appllication from which this appeal rasuifa.

)

seeks only to shift the tunnal right of way, penstock line and
pc::erhoﬁ;e site to locations along the no.rth banit of the Tuplu=ne
Rivar, due to ..Lbata'\t...al pavings 4n conatruction costs by sush
ércloca‘.:*on. Roference a.s made to Hetch Hetchy Water Supply

Draw:x.n,_.. No. R~527, P.eviaio-z No. 1 dated February 17, 1958, which

shﬁa‘ing the existing locations and the propoaed iocatiens on the

imrth bank of tha Tuolumne River,
(]
4

O!'Shavghnessy Dam creating Betch Hotchy Reservolx ms

1 completad 1n 1937 to 2 capacity of 340,000 ascre-feat and d:".m
"ﬂf gates were installed in 1949 increasing the capaeity to 360,000
E!aars-feat; Early Intake Diversion Dax wae completed in 1924,
. ereating a resarvolr, capacity 115 acre-fest, which will serve &3
! the afterbay for the proposed %mn Povérhm;se. Pron the fore-
| going it 4z evident. that a major portion of the Can-cn Power
ﬁl Project has already veen csnpleied.

Sinca the najor dom’ {0Sheughnassy) required for the
Canyon Power ProJect has already been coqstructed to its r:a::.’!mm

drawing accompanied 'c e appl.‘.l. ation involvzd, for purposas OF MJ

capacity, it 1s not practical or ecomo:uc.ai to reconsatruct tﬁia_. m]

SeaT s LT
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:
1 : d'm ab thils late date %o provids the addiional ptorage raquiré,v.i
2 ‘o 'p"Dvir..o a relosse of 80 pecond-fest dowm the etrean channal,
3| 15 will, therefors, ba nscessary in ordexr tc obtaln the required

' 4 E reloasas that spaca in Heish Hetcny Reservolr he allocatsd for T2
5 i ssorags necossary to nccu::‘ulai.‘.e the waters refmuired for sald
6 b paloasea. This will result in a considerable éacrease in tkhe
7 ¥ 2scunt of iwater a\'ai_able each yzar for the pr ...znar'.‘; purposas of
8 [ tha yroject. It 18 ovr uUD darstandin.s that no rei:a‘-uramnt to
9 the City by State or Federal [l sh and wildlifo agsncies will be.
10 | =3da for the use of said storags npace in Hotch Ha2tchy Reservelr
11 | required 90 provida water for ths resquired relesses, City can~
12 1 rot thorefl o.-?e ba obligated to provide 8 flow 1n the 'I‘uolu:nne
13 | River below 0'Shaughnessy Dam 2n excess of uhﬁ azoun?z that would
14 | have flowed in tha river under natural corditicns.
15 % The City has now comploted a deteiled study of the
16 [ operation of the nmposed Canyon Power Jeci _conforning to the
17 | Fequired roleases. . *For™ ‘the purpose of this study the actual
18| releases from HeSch Hotchy Reservolr for the pericd 1938—1957,
19 ] ineclusd were used since Ot'Shaughnessylanm was raisad to 1ts .
20} p“esent hei;;ht in 1937 vith & storagez capacity of 340,000 acru-
21] foot. . Additicn of dmm gates to the spilleay in 1919 inereased "
22r tho storage capacity to. 360,000 acre-foet.

i 23%‘ Operating the Canyon Poiwer pProject. undex the adove

- 24% corditions dﬁring the twenty-year period, 1938-1957, incluaive;.
25%' sould have resultzd in 2 losa of power revenud to ths City 1::

G‘i the amownt of 5$714,232.52, or an average of $35,711.62 per

27E annun, Capitnlinins the above los3 in pctzo“‘ revenue at 3%
28;; rosults in 2 capital outlay cf $1,190,387. .
29 From the foregoing detailed atudy ve co_ncluﬂe that
30 | the oparation of the Canydn Power Projact in accordance with tho ’
31| raguired relea%es is inccm§atiblg with the principal purpos> of.
32¢ +ho projest and ocince Hotch Betchy Dam has been censtructed to

T
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4t3 maxizum capaoclty, the raquired storage would e, in elffoot,

1
o | takan without ccapensation. It 1s our poaltion that the roquired
3 | Poleases would umiuly roatrict the needsd povier Gevg}pgmant of
4 Etho Tuolwang River watershed to meet the ever-increaning demandénuj
* g hof the peopla of the State of Californliu.
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Tha Law TIZ AZQUIRENTNT OF A RELEASE OF STORED

1 I WATERS I THYZ QUANTITIES DI u'L!EDZD EXCETD
TiCZ POMEAS OF THE SECRETARY OF TR
23 ITTERICR
3 é :
4 )
5 Tha baslc cource of law governing San Franecisco's right to
o i occupy public larnda in the Stanislzaus Xational Foresst and
7 | Yosemite hational Paric 19 the Raker Act (Publie Law Jo. hl,
g § 633 Cangress; 33 stats. ot L. 242). _
9 i Tha Act ;taelf 1s clear that it grantsd to San Prancisco
10 ¢ the rizhts of way and lands nacessary for-the developrnent of
11 the pover and water reosources of the tuoluwme River in ths Hetch
12 | Hetehy valley and the Cherry Valley and Lsite Eleanor Bazin
13 g tributaries.
14 (3es. 1, Raker Act)
15§
16 f The Act expressly provides. that nothing within the Act is
177 Yo bs construad as affecting or intending to affect or in oy
18§ way to interfeose witBAgha lays of thes State of Czlifornia rolating
) .
19f %o the control, e&ppropriation, use, or distribution of uwater
20! wsed in Arrigation or for municipzal or other uszs, Or &ny vested
) . ' . .
21} right acquired thereunder,
22 (ses. 11, Raker Aot) )
23
24 San Prancisco has valid appropriative rights to store .. -
25} water to the full capacity of 0'Shaughnessy Domend to put sueh -
26 i water to a beneficial use by using it for the generation of péwar
27} and for :un,cipal and domestic purpoaes, , ;fvﬁi
28 : Feriaian Ltd. v. City and County of ' ,:@gAf
| Ran Srancisao, 13 Calil. (24) Jéﬂ TE
29 . N
. e
30 : .
32 Indead, nuch wator as is qtqred bahird OHShaughnesny Dah'
32 '
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TIVY LITORNEY

e DOS IV mart

Bouid TRANCINEGO 3
. T\ 08K 19233

i hao been roduced to possession and therefore is the property of
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further lay and maintain a watsr pipe, or otherise provida a,‘

San Prancloco.

1 tlel on Mater Ripghts (34 Ed.) §§3), 32 ana 6S0;

25 €al. Jur., Haters §28, page 1929; ang

Ri?ﬁ!‘!&ide “:atar COQ V. C-L\{B, 89 Cal. 410 rlagl] """ i

later decisions insofar os 1% holda water in 2 reserveir on ths
stream 5 b2 nersonal property; thae present ruls being that
whlle watar is stored in such a ressrvoir it 1s real property.
Whether personal or real, however, 1t in the proparrty of the
&ppropriator,

1‘91uus water Co. v. Erchman

The rule of the Riverside cese has besn qualisied in WJ

152 -Cal. 716, 725

The Raker Act recognizes San Franclaco!s proprietary
interest in iis storeu wat°ra since, tar requiring satisfaciles
of the prior richtn cf the Turlock and Modeste Irrigation Distrid
it provides for compenzation to be paid to San Franeiseo in rbtur'

for release of stored watars to thosa districta,

(Rakexr Act, Sec. 9, paragraphs (a),
(o), (£) and (z); sece also
paragraph (q) of Sec. 9)

Insofar as supplying wmater to ageneles or the unitad

S S s S A i -

States are concerned, it is mentionad oxly in ons place of tha

Rakar Act, where it 1s provided that water at a rate not &

exXceod the actusl cost Bhall be cupplied to var D»o.rtmant 1n~
stalleuions in or near San Frencinco. “

(Raker Act, 890. 9, paragraph (u))

. P R

The only provigion in the Raker Act for non-oompan.ated

water iz a de =indimis amount and resds: "The sald gron taa nhall

. 10
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good and sufficient sunply of water for camp purposez ot tha,
P‘eadow, one-third of.-a mile, more or lecs, .southeasterly from
the Jletch Haetehy Dam pite.”

(Raker Act, Sezc., 9, paregraph (p))

It has been suggested that the Pish and Wildlife
Co-ordination Act of March 10, 1934 and the amendments thereto
under Public Law 85-624 enacted by the 85th Congress on Auguat ‘
12, 1958, is applicable to the Canyon Power Project. The Canyon

Power Project does not coae Lnde~ the bpecope of sald Act beoause

i (1) =aid project was authorized by a specific Act of congress

known es the Raker Act, above referred to, (2) the water rights
for the project were obtained under the laws of the State of
Californiz, (3) the Canyon Power Project was zpproved by the

. Sserstary of the Intericr before the date of cnactzent of sald

Fich and Wildlife Co-ordination Act, (4) e mejor portion of the A
constructicn of the Canjon Pouer ProJcct has already been com-

pleted as previously stated, and (5) the Pish and Wildlire Co-

. ordination Act of March 10, 1934, os amended, applies only to

fedaral water develqpment projectd in the pianning stage.
Under California law the preservation of fish liref_n
is only one of several bangficial uses and to the extent that a .
release of water to preserve fish life would be 1nconsistent ' ;ﬂ
With the primary uses of the project, a release of ﬁate? for thé:{;
praservation of fish life is not required by State law.. E

Opinion of the Attorney Goneral of California No. 50-89,
JWly 23, 1951 (18 UG 31

'l

Therefore, the power cf the Secretary of the

.« .

Interior to attach conditiong and regulations tc the locations

of rights of way and lands granted - for the development and

utlilizaticn of the sald power and water resources does nos

11

- - . - . .. ., v o
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gxtend to natters relating to the control, apeicpriation, use

b

o or Glotributlon of water or any vested right theroto.
j ¢

4 i DAT=ZD:  AULUST -3 1658
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e Respectfully submitted,
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. Certified Mail .

UNITED STATES
DEPARTMENT OF THE, 1NT§B{91?:,,OR
OFFICE OF THE SECRETARY: ro'“,,g*;;;;f;'c-sm
WASHINGTON 25, D. C.

5 AR 13 ‘A;f:':b 00

Return Receigt Beguested.

-

Dear M. Holm:

This refers to ‘l:he aypeal of the City and County of San Francisco
* .. (hereinafter sometimes referred to as the City or the Grantee) from
. the decision of the Land Office at Sacramento, Californis, dated o
" July 9, 1959, which required the City to execute certain stipulations o

(relating among other things, to minimum releases of water) as a

APRIL 27, 2961 ¢ -

condition to the granting of its application for a change of location -

. of a right-of=way in the Stanislaus National Forest and the Yosemite

Nationel Park. The City appenled to the Director, Bureauw of Land

. " lMonagement. The Secretary of the Interior assumed direct ;)urisdic‘l:ion
" ~ over this appeal. . . R A

The revised stipulations would require minimum releases of 5 cfs for
the period Mey 1 throu;_,h September 15 and 35 cfs for the period..

- September 16 through April 30. In addition, the stipulations call

"..The United States Forest’ Service, the National Pa.rk Service, the Fish -
. and Wildlife Service and the California Department of Msh and Game S

*- . have recommended revised stipulations as to minimwun releases of water -
" -*. into the Tuolumne River from O'Shaughnessy Dam {Hetch Hetchy Beservoir)

for a study to determine vhether incrcases should he required in these . : )

minima with final decision as.to any recommended :anreases to be ma.de
“- % by the Secretary after notice and hearing.

- In accordance with the provisions of the Raker Act, 38 Stat. 242

(1913), the Department of Agriculture has indicated approval of the -
nev right~of-way location » insofar as it relates to the na.tiona.l

forest lands.

This case is another chapter in the long history of the City's Hete.h

Hlietchy developments under the Ralier Act. Specifically, it concerns . .

the City's proposed Canyon power project. The principal features

.. consist of & tunnel about 12 miles loig gencrally tollowing the course

of the Tuolumne River fraan 0'Shauchnessy Dam to Larly Inteke and a

;. pover plant at Early Intalke with a planned installed capacity of o

. 66,000 lw. *For about one-half itso length the tunnel would be located -

<" in'Yocemite National Park. The balance of the tunnel and the power . -~
s plant itse]i‘ Hi.u ’be conatructed in Stnnislaua Nntional I"orest. '

": I have concluded that the City's application should be granted, sub.ject
" to conditions hereinafter referred to. My reasons follow. :




-the principal issue before me. |
" In brief, ‘the questions for detision are whether there should be & |

and, if so, whether the City's right-of-way should be declared for:feite.d.a"

* electorate to approve the City's acquisition of the Sun Francisco

o —)
«

. the Secretary determines that work has not been diligently prosecuted,

works and refer the m_afcter, to the Attorney General » whose duty upon such
¢ *.  relerral -"shall be" to commence suit to secure & judmment of forieiture.

‘mand; it i3 also in accord with the traditional gravity with which the -

~C ~

-

e E £ L B b i £ e b o1

The existing right-of-way vas approved and emended in 1914 and 1917,
respectively, pursuant to the Raker Act. This original right-of-m;y ,
location follows a meandering course on the south side of the Tuolumne . * -
River. By its current application, the City seeks to relocate the -
.route of the tunnel to a straight line on the north side of the river.

Y

It is the fact that the City has not proceedéd with the project since e
it received the amended right-of-way in 1917 that hes given rise to = -

conclusion that the City has not been diligent in prosecuting the work

The rcason for the City's delay is conceded. As the Department's .
Special Hearing Officer found, it is because of Jack of earlier need.
for the Canyon project's power potential due to the refusal of the ‘

electric utility operations of Pacific Gas aend Electric Company.

In his finding No. 21, on diligence, the Special Hearing Officer,
vhile attempting to preserve the issue as a legal question, concluded
that the City hod no responsibility for the decisions of its.electorate. . .
On the other hand, it is argued that under the charter of San Francisco
the elections were essential elements in the City's decision-making .
process and, therefore, the decision:of the electorate is perforce the .
decision of the City. : '

The Solicitor of the Departuent has recommended that proposed finding
No. 21 be stricken since it involves conclusions of law rather than -
Tindings of fact. I accept the Solicitor's recommendation. "

-

The Reker Act forfeiture provision is not mandatory vhatever might be
the conclusion as to diligence. Section 5 provides that "in the event”

the Secretsry "may declare forfeitcd" the City's rights to the unconstructed’

The juxtaposition of the imperative expression “shall" with “may" in
Section 5 makes it elear that ZXthe Congress intended by the latter term

. that the Sccretary of the Interior should exercise diseretion to determine MJ

vhether, though lack of diligence be round, the circunstances are such as
to call forth a. forfeiture. T - '

- Such & readinz of Section 5 accords i:itk'{ the ordinary meaning of the vord J

“mey", particularly vhen found in Juxtaposition with expressions of com- -

courts approach forreitures,

-

N
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I

A forfeiture is harsh. Before considering it, an official should be
certoin that the public interest can be satisfied in no other way.

 After most careful judgment, I have concluded that, under the texms

and conditions to which the approvael will be subject, the public
interest can be protected. Therefore, I do not at this time and in .
the circumstances under which the change in location will.be approved, =

_deem it necessary to determine the guestion of diligence.

At the same time, I must observe in all candor that the argument that’
the City must take.responsibility for the decisions of its electorate .
is a compelling one and, consequently, the grantee would have a heavy -
burden to overccme were the diligence guestion to be in 1ssue.

I am persusded that the north side location can be approved consistent -

with the public interest for the following reasons: -

(1) The interests of sport fishery and recreation can-
be protected by requiring continuing releases of water from .
0'Shaughnessy Dam to maintain the Tuolumne as & live stream
between the dem and Early Intake.  This will be of great
- 4mportance as there is no requirement for release of wvater
. to meintain a live stream under the original, south side
right-ofsway. With this requirement added to the stipula-
. tions, the National Park Service and the Fish and Wildlife L
. Service, together with the Forest Service and the California '
' Department of Fish and Game, are agreeable to approval of
' the change in location. ’

. (2) The north side straight line right-of-wey, with
. provision for weathering of rocks and spoil, and considering

the location of spoil banks, is & marked improvement aesthetically )

over the south side route.

(3) The major incursion in Yosemite Park came with the com~ .
struction of the storage facilities, that is with O'Shaughnessy
‘Dam itself. The tunnel, if constructed in the north side loca=-
tion, will have but minor additional effect on Yosemite Park. -
On the other hand, forfeiture would have a major impact upon -

. the City's realization of benefits from the large investment
- already made in constructed works end would result'in total
loss of the substantial money, time and effort that has been
expended in comnection with the Canyon project. :

‘ (4) The power plant--the prineipal new external feature
to be added by the development=~will be outside the boundaries
of Yosemite Park, as will the tunnel for one-half of its’
Jlength. The Federal Power Act, enacted subsequent to the -

- .« s - .. e - o,



) ‘that this application should be made the occasion to put an.end to the
" City's further construction of projects under the Raker Act. As in
. any matter involving Judgment and discretion, however, the coni’licting

. in the stipulations annexed hereto.

- Under other circums%ances and conditions, I am not prepared to say thot
_ the approval of this Department could be forthcoming: I must and shall

' locatlon, subject to the execution in quadruplicate by the proper officials

- closed herewith and the £iling thereof in the office of the Director,

- required. The approval of Map R-527, Revision 1, operates, as. you know,
- as an abandonment of ail therctolore Spproved T S-Or=vay

a.r'xd COuntx of Sen Francisco situated south of the Tuolumne River from :
0 Sha.ughnessy Dem to Early Intake for a tunnel aqueduet, penstocks, power

Raker Act, does not exclude the use of national forest lands
-for power developnent undex proper safeguards. This suggests
a less rigid approach to the policy question than would be
the case vere the principal impaect to be on the Park. .

(5) Finally, we deal here with a public not a private

boay. . l : . oo . “'Q.o‘

I am cognizant of the earnestness and force of the argument

factors mist be.balanced and a decision reached.

Taking collectively all the factors into account, the balance favors
approval. of the change in location under proper conditions as set out

loock with jaundiced eye upon any further initiation of construction
activities under the Raker Act grants. It is only the special circum~
stances here present and above outlined, together with the remedial
stipulations, that have impelled me to conclude that the public interest
does not in this instance require a present determination as to diligence
or a forfeiture.

. The application to change the right-of-way locdtion is hereby cond.itiona.ily'
~approved as shown by endorsemcent of Mesp R-527, Revision 1, dated

September 15, 1958, which delincates in red the amended right-of-way
of the City and County of San I'rancisco of the revised stipulations en-
Bureau of Land Management, Washington 25, D. C., within 30 days from

receipt of this letter. This conditional approval and grant is null and
void if the enclosed stipulations are not executed and filed as herein

glant! ete., in the Yosemite Nationel Park and the Stanisla.us Nationa.l

Forest, as delinea.ted in green on said drawing. o

Sin B}.’e:.y mfr" / . . - .
g A TR
R AES

Sern-eta.ry"}:f the 'Interior
Dion R. Holm, Esquire

[+ City Attorney

City Hall
San Francisco 2, California

Enclosures
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250° R/W for electric trensmission Bne ond
2IOR/W for pressure plpe 8 tunnel line ond
Power Plonl! Site granted to Clly 8 Counly

100" R/W for Canyon Tonnel egqueduct

of Soh Francisco under applicollion Sacr
Serio! Number Q10130 approved by Se.. #ory
ef Interior Sept 22, 1917 to be obondoned
upon opprovol of IMs _appkaﬂu. e

requested In this opplication.
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STIPULATIONS FOR RELOCATION AND AMENDMENT OF RIGHTS;OF-WAY
FOR TUNNEL AQUEDUCT, STEEL PENSTOCK, POWER PLANT'SITE,
SPOIL AREAS AND ACCESS ROADS AS APPROVED PURSUANT TO MAPS
FILED APRIL 10 1914, JULY 3 1916 AND DECEMBER 13, 1916
TN UNTIED S ST—"—EKN"‘UFFTGE’LKATES. D T SAC CWTO_EIUFW A
MAP R-527, REVISION NO. 1, FILED OCTOBER 2, 1958.
(Amended:Sacramento Serial No. 010130)
Pursuant-to the act of December 19, 1913 (38 Stat. 242), and in considera-

tion of relocation and insta]]ation'df its facilities and the granting to

it by the'United States of amended rights-of-way applied for, the City
and County of.San Francisco, a municipal corporation of the State of
california, hereinafter referred to as Applicant, does hereby stipulate

and agree and does hereby bind 1tse1f; its successors and assigns, as

follows: "
General

1. These stipulations apply to the right-of-way requested by
Applicant across national park and national forest land as shown on
that map entitled "Hetch Hetchy Water Supply. Canyon Power Project,
Amended location of Tunnel Aqueduct, Steel Penstock, Power Plant Site,
Spoil Areas and Access Roads. Yosemite National Park and Stanislaus

- National Forest, California" Drawing No. R-527 revision No. 1, signed
..by H. E. Lloyd, Manager and Chief Engineer, on February 17, 1958, and

revised on September 15, 1958, as filed with the land office at
Sacramento, California, on October 2, 1958, as an amendment to the

_City and County of San Francisco's previous applications for rights-

of-way for tunnel aqueduct, pressure pipe, power plant site, and
diversion dam site filed under Serial Numbers 07259, 09719, 010128

and 010130. ) . ]

- 2. The Applicant shall take all reasonable precautions to avoid and
prevent damage to property and resources of the United States. ‘Applicant
will pay to the United States Treasury, on demand, for all damage to the
said property and resources resulting from the breaking or overflowing,



leaking or seepage, of water from the conduit and for all damage to such
property and resources caused by the negligence of the Applicant, its
emp]oyees, contractors or employees of contractors.

3. A1l containers of explosives shall be disposed of by the Applicant
- in such manner that they shall not be accessible'to the public, livestock,
or wild game. . ' . .

4, The applicant will not infringe upon the rights of the pub]ic‘to
enjoy free access to the Tuo]umnF_River between 0'Shaughnessy Dam and Early
Intake. ) -

5. The Applicant will prevent its employees, agents, and contractors

from releasing debris or fines arising from excavation, deposit of spoil, min-

-ing, conveyance, refining, or washing of materials into the Tuolumne River
or its tributaries. .

6. The Applicant will release water to stream flow from 0'Shaughnessy
Dam according to the following schedule:

Period Release from O'Shggghnessyvnam in Sec. Ft.
May 1 through September 15  Minimum of 75 cfs ‘
September 16 through April 30 - ' ‘Minimum of 35 cfs

PROVIDED THAT, in addition to the releases provided for above,
Applicant interposes no objection to the Government diverting not to
exceed 0.5 cfs for the Federal consumptive use of water in Yosémite
National Park and not to exceed 5.0 cfs for the Federal consumptive use
of water in Stanislaus National Forest, all within the watershed of the
branch of the Tuolumne River above Early Intake. To the extent any
portion of such 5.5 cfs of water is diverted from the Tuolumne River ,
between 0'Shaughnessy, Dam and Early .Intake for use by the Government,
the releases provided for above shall be increased to the extent of such .
divérsions or uses.. This paragraph shall not be construed to add to or
to 1imit any rights of the Government to the use of the water of the
Tuolumne River System; and )

PROVIDED FURTHER, that the releases shall be measured at the existing
gauging station located approximately 3/4 mile below 0'Shaughnessy Dam; and

PROVIDED FURTHER, that during two years, not necessarily consecutive,
each beginning April 1 and extending through March 31 of the following
year, a fishery and recreational (including aesthetic) study shall be made

-



to determine whether or not the above schedule is adequate and, 1f not,

to determine the magnitudes of the minimum flows required. This study

shall be made jointly by the National Park Service, United States Forest
Service, and the United States Fish and Wildlife Service during two years
when the desired regulated minimum release can be maintained for more than
half the period of May 1 through September 15, to assure sound testing for
the purposes indicated. The Applicant and the California Department of

Fish and Game may participate in this study, if they desire to do so. The '
two such years shall be selected by the Secretary of the Interior after .
consultation with the Secretary of Agriculture. During the course of such
study the Applicant shall make such adjustments of flows as may be requested
as a basis for making observations; and ..

PROVIDED FURTHER, that if it is found during the study that the ~
September 16 to April 30 schedule is inadequate for the spawning of trout,
a modified schedule of releases between 35 cfs and 75 cfs may be recommended

for a11ior part of March and April; and

PROVIDED FURTHER; that at the conclusion of the aforesaid two years
of study and based upon such study, the agencies participating in the study
shall make recommendations to the Secretary of the Interior as to the re-.
quired flows. Such recommendations shall become part of these conditions,
unless the Applicant, within 30 days from receipt of notice of the recom-
mendations, shall file with the Secretary of the Interior its objections
thereto. In such event, at its request, the Applicant shall be afforded
a hearing regarding these objections before a special hearing officer who
will .render proposed findings of fact. The Secretary, after considering
the proposed findings of fact and the record, shall determine what addi- -
tional flows, if any, shall be required over those specified above.

_ 7. Changes in magnitude of water releases into the Tuolumne River
from 0'Shaughnessy Dam shall be gradual and minimal and shall be restricted .
to ‘those having a fairly constant rate of change producing not more than
double nor less than one-half the previous release over a one-hour period,

_except as may be required by emergency operations resulting from mechanical

failure or other conditions beyond the control of the Applicant.



‘As to Yosemite National Park

- 8. The Applicant shall take all reasonable precautfonsto prevent
forest fires and shall assist the Superintendent of Yosemite National
. Park to extinguish forest fires in the vicinity of any tract which may be
used hereunder, and in the preservation of good order within the metes .and
bounds of the area. Applicant will reimburse the National Park Service
for fire suppression costs due to any fires resulting from operatfons of ]
the Applicant. The cutting or destruction of vegetation shall be held to
a minimum. A1l sTash and debris resulting therefrom shall be disposed of
as directed by the Superinténdent. ' - .

9. The Applicant shall allow the National Park Service, without
charge, to construct or permit to be constructed in, through or across
the land covered by said right-of-way, roads, trails, conduits and
other means of transportation or communication not inconsistent with
the enjoyment of said right-of-way by the Applicant.

- 10. The Applicant shall take adequate measures, as directed and
approved by the Superintendent of Yosemite National Park, to arrest and
prevent soil erosion on the lands covered hereby and shall so utilize
such lands as not to contribute to erosion on adjoining lands.

11. The boundaries of the spoil area iMmediately below 0'Shaughnessy
‘Dam are-to be adjusted as designated by the Superintendent of Yosemite
National Park, to save the screen of trees along the river bank.

12. .When required by the Superintendent, the'Applicant will have the

rock spoil area sprayed, to reduce its conspicuousness. The Superintendent -

will specify the 1iquid mixture to be used for this artificial weathering
purpose. '

13. Within one year after completion of the project; all buildings
and other facilities of a temporary character erected within Yosemite
National Park, not required for the continued operation and maintenance
of the project, will be removed and the sites restored to as near a
natural condition as possible. o :

14. Within one year after completion of the project, the structures
on the access roads (trestles, viaducts, bridges, etc.) toward the base of
the Dam will be removed and the area occupied by same will be restored to
as near a natural condition as possible. A1l other access roads will be
kept locked by the Applicant. :
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15. In order for the Superintendent to provide for the adeguate -

. protection of Park values during the construction and development phases
.of the Canyon Power Project, the Applicant will. reimburse the National
‘Park Service for the salary and expenses of one full time Park Ranger to

be assigned to the Hetch Hetchy area from the beginning of construction
activities until the close of the cleanup work following the completion
of construction. The liability of the Applicant to reimburse the National -
Park Service under this stipulation will terminate at the time the Applicant
has. fully complied with stipulation. No. 14. L. :

16. The location, design and standard of any road or trail,. and the -,
location of any structures or other: improvements to be constructed within
Yosemite National Park by the Applicant in connection with the Canyon
Power Project must be approved by the Superintendent of Yosemite National
Park before construction is started.

17. The Applicant shall conform to all regulations now or hereafter

. adopted and prescribed py the Secretary of the Interior governing Yosemite

National Park.

\

As to Stanislaus National Forest'

18. The value of all timber cut or destroyed by the Applicént or its

_agents which is merchantable in accordance with specifications contained
in timber sales current at the time of such cutting or destruction shalT

be paid at standard stumpage rates then in force for the StanisTaus
National Forest, and all slash and debris resulting from the cutting or
destruction of such timber shall be disposed of as the Officer-in-Charge
may direct. - ' .

19. The Applicant will protect the scenic and aesthetic values of
the right-of-way and the adjacent land including spoil areas cqnsistent
with the authorized use and as prescribed by the_ Forest Service.

20. The Applicant will construct access roads to standards and

_specifications approved by the Forest Supervisor in advance of construction. .

21. The Applicant will join with the Forest Service in preparing'and
actively participating in a fire plan which shall set forth in detail
their respective responsibilities for the prevention, contrel and extin-

- guishment of fires on the project areas and on adjacent areas.

L3



22. The Applicant will allow officers of the Forest Service free
and unrestricted access to, through, and across all lands covered by said
_rights-of-way in the performance of their official duties; and will allow
the Forest Service without charge to construct, or permit to be constructed
in, through, across or under the land covered by said rights-of-way, roads,
trails, conduits, ditches, and other means of transportation or communication,
not inconsistent with the enjoyment of said rights-of-way by the Applicant.

23.. The Applicant will locate and construct all roads and spoil areas
to reduce to a minimum the disfigurement of the landscape and erosion of the
soil. Such special measures to prevent erosion, as may be required by the
Forest Supervisor in writing, shall be installed by the Applicant. Material
from slides that occur after construction work is completed shall be dis-
posed of by the Applicant, at locations where not destructive to or in
prevention of revegetation, and in such manner as not to be susceptible
to erosion or harmful to scenic values. - :

24. The Applicant will dispose of brush and debris as directed by the
Officer-in-Charge. - Any brush and debris to be burned will be disposed of
in accordance with the fire plan approved by the Forest Supervisor. The
Applicant will avoid damage to young growth and will fall all snags over
25 feet in height and within 100 feet of the center line of all roads. °

25. The Applicant shall conform to all regulations now or hereafter

: adopted and prescribed by the Secretary of Agriculture governing Stanislaus
National Forest..

AND FURTﬁkR, the City and County of Sén'Francisco agrees-to observe the _
nondiScrimination.provisions prescribed by section 301 of Exegutive Order 10925,'§
dated March 6, 1961 (26 F. R. 1977), which are incorpbrated herein by
refeféntg. and as used therein "contractor" means the grantee of the right-
of-way (Exhibit A). )

~IN WITNESS WHEREOF, the said City and County bf San Francisco has

caused this instrument to be executed in the City of San Francisco, California,

this 3 day of May s 1961.
CITY AND COUNTY OF SAN FRANCISCO
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- INTRODUCTION

The so-called Raker Act (38 Stat. 242), approved by the President of

the United States on December 19, 1913, granted to the City and County

of San Francisco rights-of-way to certain lands in Yosemite National

Park and Stanislaus National Forest for construction, operation and
maintenance of facilities necessary to regulate and convey waters of .
the Tuolumne- River for the purposes of domestic water supply and electric
power generation. Staged construction of water supply and hydroelectric
facilities, collectively termed the Hetch Hetchy Project, took place

over the next several decades. The Hetch Hetchy Project is operated

by the San Francisco Public Utilities Commission. 1/

Among the first project facilities built were 0'Shaughnessy Dam, at

the lower end of Hetch Hetchy Valley in Yosemite National Park, and

a diversion dam and tunnel entrance, at a point 12.1 miles downstream
(known as Early Intake) in Stanislaus National Forest. The Tuolumne
River and contiguous uplands between Hetch Hetchy and Early Intake also
1ie within the boundaries of Yosemite National Park and Stanislaus
National Forest. From 1925 to 1967, water released from Hetch Hetchy
Reservoir was diverted from the river at Early Intake and conveyed by
Mountain Tunnel 20 miles to a powerhouse on Moccasin Creek, a tributary
of the Tuolumme.. Additional facilities were constructed to convey water
for municipal supply from Moccasin to San Francisco, a distance of about

120 miles.

Initial project plans approved pursuant to the Raker Act called for
eventual diversion of river flow at 0'Shaughnessy Dam and conveyance

by tunnel on the south side of the Tuolumne to a powerhouse at Early
Intake (Canyon Power Project). Subsequent engineering studtes demonstrated
the superiority of a tunnel alignment on the north side of the river.
and, accordingly in 1958, San Francisco filed an application with the
Department of the Interior for change of location of tunnel right-of-way
from the south to north side of the river. Inasmuch as diversion at
0'Shaughnessy Dam would substantially alter the flow regime of the
Tuolume between the dam and Early Intake, and in view of the fact that
the environmental consequences of the alteration had not been adequately
considered when the rights-of-way across Federal lands were initially
granted, the Secretary of the Interior stipulated (Appendix A) in his
approval of the change in location of the tunnel right-of-way that
water be released from Hetch Hetchy Reservoir into the Tuolumne River

in accordance with the following schedule: .

1/ AlTthough Hetch Hetchy is a hydroelectric project affecting lands of
the United States, it is not subject to regulation by the Federal
Power Commission (Sec. 29 of the Federal Power Act).



May 1 through September 15 = Minimum of 75 cubic feet/second
September 16 through April 30 - Minimum of 35 cubic feet/second

The Secretary further stipulated that the National Park Service, the
U.S. Forest Service, and the U.S. Fish and Wildlife Service would
jointly conduct, with voluntary participation by the applicant and

the California Department of Fish and Game, a 2-year study of the
Tuolumne River between 0'Shaughnessy Dam and Early Intake to determine
the adequacy of the prescribed flows for fish 1ife, recreational use,
and esthetic considerations.

Under the terms of the authorization granted by the Secretary of the
Interior, the designated flows may be changed on the basis of recom-
mendations developed from the 2-year interagency study. The recommended
flows become a part of the conditions under which the San Francisco
Public Utilities Commission must operate the Canyon Power Project,
unless an objection is filed within 30 days of notification by the
Secretary of any revised flows. In the event of objection, the
Commission is entitled to a hearing before a special hearing officer
who will develop a finding of fact for the Secretary's consideration
before a final determination is made.

The Canyon power projecf was completed in 1967 and the interagency
field study began the following year.

This report describes the interagency study conducted pursuant to the
Secretary's order and presents a recommended release schedule to protect
the fishery, recreational use, and esthetics of the affected reach of
the Tuolumne River. The U.S. Fish and Wildlife Service and the
California Department of Fish and Game jointly conducted the field
portion of the fishery study. The U.S. Forest Service and the National
Park Service carried out that part of the study pertaining to recreation
and esthetics. A1l agencies participated in the analysis of data

collected. Numerous interagency meetings, often including representatives

of the San Francisco Public Utilities Commission, were held during the
course of the investigation to discuss study procedures and results.
The Commission cooperated throughout the study by providing experimental
flows and technical assistance and, in accordance with Section 9(r) of
the Raker Act, by reimbursing the study agencies for a substantial

part of expenses incurred.
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" DESCRIPTION OF RIVER INCLUDING THE STUDY AREA

The Tuolumne River originates at the base of a glacier on the west slope
of 13,000-foot high Mount Lyell in Yosemite National Park. The Tuolumne
flows westward from its origin for a distance of 158 miles to join the
San Joaquin River near the city of Modesto, draining an area of about
2,000 square miles. Numerous small tributaries augment the flow of the
mainstem as it courses downward from its beginnings across Tuolumne
Meadow and over the falls and cascades of the "Grand Canyon of the -
Tuolurme." Beyond, and still within the national park, the river enters
g-mile long-Hetch Hetchy Valley where, since construction of 0'Shaughnessy
Dam in 1923, the valley floor has lain submerged beneath Hetch Hetchy
Reservoir (Figure 1). For the next 2 miles, the river drops from pool

to pool over cascades and rapids until the gentler gradients of Poopenaut
Valley are reached (Figure Zg. The river then enters Tuolumne Gorge
where for a distance of about 2.5 miles its flow is confined by sheer
granite walls (Figure 3). Emerging from the gorge, the river drops over
Preston Falls into Preston Meadow ?Figure 4), then into Indian Meadow,
and on to Early Intake where, prior to 1967, much of its flow was diverted
into Mountain Tunnel (Figure 5?. Water is still diverted from the
Tuolume at Early Intake, but this is now accomplished by means of a
bypass tunnel and conduit connecting Kirkwood Powerhouse and Mountain
Tunnel. Below Early Intake, the Tuolumne continues westward to be joined
by Cherry Creek, South Fork, Clavey River and other major tributaries
before entering the reservoir pool impounded by Don Pedro Dam. From

Don Pedro, the Tuolumne completes its exit of the foothills, traverses
the western floor of the Central Valley, and enters the northward flowing

San Joaquin.

Fishery resources of the Tuolumne River are significant. Rainbow, brown,
brook, and golden trout inhabit the upper coldwater reaches of the river.
The range of rainbows and browns extends as far downstream as Don Pedro
Reservoir. Largemouth and smallmouth bass, bluegill, warmouth, white
catfish and otheir warmwater fishes abound in the lower foothill and valley

_reaches of the Tuolumme. The Tuolumne River once supported annual runs

of chinook salmon ranging upward of 100,000 fish. Modern runs have
declined because of the adverse effects of gravel extraction, dams, and
water diversions. The 1974 spawning run of adult chinook salmon was
estimated at only 1,000 fish. The California Department of Fish and
Game has indicated that increased diversions may result in the complete
elimination of salmon from the Tuolume (see appended letter).

Wildlife species frequenting the Tuolumne drainage include black-tailed
deer, California mule deer, black bear, black-tailed jackrabbit, gray
squirrel, coyote, beaver, mink, muskrat, raccoon, striped skunk,
California quail, mountain quail, blue grouse, band-tailed pigeon,
mourning dove and dipper. A mountain 1ion and a southern bald eagle,
the latter an endangered species, were sighted by field crews during

the study.



The natural values of the Tuolumne River between Hetch Hetchy Reservoir
and Don Pedro Reservoir are of sufficient magnitude that the segment:

was designated in 1970, pursuant to Section 5(d) of the Wild and Scenic
Rivers Act (Public Law 90-542), as a potential addition to the National
Wild and Scenic Rivers System. In 1975, the Act (Section 5a) was amended
(Public Law 93-621) to add the Tuolumne from its headwaters to Don Pedro
Reservoir to the active study 1ist. The study was initiated in August
1975 and is to be completed and submitted to the President and to Congress
by October 2, 1979.

e bw &

The study area reported on herein is the 12.1-mile reach of the TuoTlumne
between 0'Shaughnessy Dam and Early Intake (Plate ' I). As noted above,

its principal physiographical features are Poopenaut Valley, Tuolumne
Gorge, and Preston Meadow. This reach of the river 1ies at the bottom

of a canyon averaging about 1,500 feet in depth. The river drops at a
rate of about 100 feet per mile as it traverses the granitic floor of

the canyon. Its overall aspect is that of a series of long pools separated
by comparatively short riffles, rapids, and cascades. Sand beaches occur
at a few places where the stream gradient is slight. Vegetative cover

on the upper slopes of the canyon is relatively sparse because of limiting
climatic and edaphic conditions. The bottom of the canyon supports a

more dense stand of vegetation. Principal woody species are ponderosa
pine, incense cedar, California black oak, California buckeye, willow,
alder, ceanothus, birchleaf mahogany, manzanita, elderberry, wild grape,
and poison oak. ;

The natural flow regime of the river was drastically altered following

the construction of 0'Shaughnessy Dam and Hetch Hetchy Reservoir. Further
alteration resulted from the installation of Canyon Tunnel which can
divert in excess of 850 cubic feet per second (cfs) from the reservoir.
During the decade preceding the beginning of Canyon Tunnel diversion

-in 1967, average daily river flow below the dam rarely fell below 200

cfs. Since 1967, reservoir releases have generally been near or below

75 cfs except when flood spills or other non-fish related considerations
required greater releases.

Access to the study area is difficult because of the steepness of the
terrain. Road access is available at either end, but all access between
is by means of foot trails extending down the south slope from the
public road connecting Early Intake and 0'Shaughnessy Dam. The trail
leading from the road near Poopenaut Pass to the river below, in Yosemite
National Park, descends over 1,300 feet. A well-defined foot trail
follows the river from Kirkwood powerhouse, at Early Intake, upstream

a distance of 4 miles to Preston Falls.
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Figure 1. 0'Shaughnessey Dam and
Hetch Hetchy Reservoir.

Figure 2. Poopenaut Valley.
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Figure 3.
Mather Pool northeast to Tuolumne
Gorge.
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Figure 5. Overhead view of Early Intake Pool. Early Intake Diversion Dam and Mountai
Tunnel entrance on left; Robert C. Kirkwood Powerhouse and Penstock (from Canyon Tunnel)

on right. After passing through the turbines, Canyon Tunnel Water is conveyed by tunnel
and conduit around Early Intake Pool to Mountain Tunnel.




METHODS AND RESULTS

Stream Transects

In August and September 1968 and in July 1970, stream transect measure-
ments were made at five representative riffle areas in the 12.1-mile
study reach to determine the amount of habitat available to trout and
other aquatic organisms at flows approximating 35, 50, 75, 100, 125,
150, 175 and 200 cfs. The riffle areas selected for transect study
(Figures 6, 7, 8, 9 and 10) ranged in length from about 150 to 300

feet and, at a flow of 75 cfs, averaged nearly 70 feet in width. Wetted
riffle area and useable riffle area were determined for each of the
experimental flows. Wetted riffle area is a measurement of the riffle
water surface from bank to bank. Useable riffle area is defined as

that part of the riffle over which water flows at depths greater than
0.3 feet, and at velocities ranging from 0.5 to 3.5 feet per second
measured 0.3 feet from the streambed. Where these physical parameters
are met optimum conditions occur for trout spawning and rearing of
young,fasdwe11 as for streambed production of aquatic organisms on which
trout feed. ‘

At each station six parallel and generally equidistant cross-channel
lines or transects were laid out and staked on the bank for future

reference. Depth and velocity measurements were taken at 2-foot intervals

along each transect, marked by an engineer's steel tape stretched from
bank to bank (Figure 10a). The linear distance from water's edge to
water's edge was also noted. Data collected for each transect line were
considered to be representative of streambed conditions for a distance

of 12% feet upstream and 12} feet downstream from the 1ine. The breadth
of any emergent rock occurring along the transect 1ine was recorded so
that its transect length could be deducted from the overall length of

the transect 1ine before computing the wetted area for the transect
(i.e., distance in feet from water's edge to water's edge, minus emergent
rocks, multiplied by 25 feet). Total wetted area, unuseable wetted area,
and useable wetted area figures for each of the transect stations were
compiled by summing the corresponding figures for the six transect Tines
comprising the station. Consolidated data for all transect stations are
presented in Table 1 and displayed graphically in Figure 11.

From Table 1 it may be seen that the amount of wetted area at the
transect stations did not change greatly throughout the range of test
flows. At the lowest flow (36 cfs) which was only 17 percent of the
highest flow (211 cfs), more than 70 percent of the streambed was still
within the wetted area. The area which could be used by trout, on the
other hand, underwent a marked reduction as the volume of flow ranged
downward. At the lowest flow (36 cfs), over 60 percent of the riffle
area classified as useable at the highest flow (211 cfs) had been lost.
The rates of decline in the amount of wetted area and the amount of
useable area did not differ greatly between 211 and 152 cfs. At flows
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below 152 cfs, however, useable area dropped off more rapidly than
wetted area, especially at flows below 75 cfs. Figures 12a through

12f show the appearance of the riffle area at Transect Station No. 1

at flows ranging from 35 to 150 cfs. The contrast in stream aspect

at these extremes is especially striking in Poogenaut Valley where

the stream gradient is low (Figures 13a and 13b

Table 1. Useable and unuseable riffle area at various flows
(5 transect stations)

TEST FLOW WETTED AREA UNUSEABLE ARERY USEABLE AREA

cfs square ft. square ft. square ft. % decline
21 72,236 22,666 49,570 0
190 70,344 22,778 - 47,566 4.0
152 - 66,853 22,727 44,126 11.0
125 63,952 23,556 40,396 18.5

98 61,275 25,518 35,757 27.9

75 58,280 27,010 31,270 36.9

54 54,939 29,990 24,949 49.7

36 51,499 31,989 19,510 60.6

1/ That part of the wetted area unavailable to trout because of
shallowness (less than 0.3 feet) or unsuitable rate of flow
(1ess than 0.5 or greater than 3.5 feet per second).
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Transect Station No. 1.

Figure 7. Transect Station No. 2.
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Figure 10a. Measuring flow velocity
with sonic current meter.
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Figure 12b. Transect Station No. 1 (50 cfs).
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Figure 12c.

Transect Station No. 1 (75 cfs)

Figure 12d.

Transect Station No. 1 (100 cfs).
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Figure 12f. Transect Station No. 1 (150 cfs).
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: Figure 13a. Poopenaut Valley, flow at 35 cfs.




Stream Temperatures

Cool water released from Hetch Hetchy Reservoir during the summer

months is perforce warmed by solar radiation and ambient air temperature
as the water flows down the 12.1-mile study reach. Manipulation of
reservoir releases in 1968, 1970, and 1971 permitted the collection

of data concerning the interrelationship of flow volume, air temperature,
and stream temperature. .

Thermograph stations to record water temperature were established at
-three points: 1 mile below 0'Shaughnessy Dam; the upper end of Preston
Meadow; and %-mile upstream from Early Intake. At each station, a .

Ryan Model D-45 thermograph (Ryan Instruments, Inc.) was anchored at
least 3 feet below the water surface by means of a heavy chain encircling
a large rock. Daily air temperature readings used in this analysis

were recorded by San Francisco at its Early Intake weather station.

Both air and water temperature are given in degrees Fahrenheit.

1968 - From July 1 to August 9 (39 days), the release from Hetch Hetchy
Reservoir was held at, or slightly below, the 75 cfs minimum level
prescribed for the summer period. On August 9, the release was rapidly
increased over a 36-hour period to about 350 cfs, then as suddenly
reduced over the next 36 hours to 150 cfs. The release was held at

the 150 cfs level for 4 days then reduced in a stepwise fashion by
increments of 25 c¢fs over the remaining 14 days of the 1968 monitoring
period. The release was held for 3 days at the 125 cfs level and again
at the 100 cfs level, then lowered to 75 cfs where it remained relatively
constant until September 16, the beginning of the prescribed minimum
winter flow (35 cfs). Flow reduction between steps was generally
accomplished over a period of 48 hours. The release pattern is shown
in Figure l4a.

During the first part of the test period (July 1-August 9), when the
Hetch Hetchy release was near 75 cfs, the maximum daily water temperatures
at 0'Shaughnessy, Pgeston geadow, aBd Ear]x Intake ranged respectively
from 54° to 56°, 66° to 69°, and 70° to 75°F. The average.of the
maximum daily water temperatures at Early Intake was 73°. Thus, the
water gradually warmed as it flowed down the river.-and at the end of

the study reach was about 18 degrees above its temperature at the
beginning. By the time water released from Hetch Hetchy had traversed
two-thirds of the study area, it had already reached temperatures

- marginal to the well-being of trout (689); by the time it reached Early
Intake, temperatures suitable for trout were clearly exceeded. Air
temperatures during this period, recorded at Easly Intake, were seasonal
_and relatively stable (median daily range of 72° to 85%, with an average
of 799). Median daily air temperature was derived by halving the sum
of the daily maximum and minimum temperatures.
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In response to the sudden increase in the Hetch Hetchy release from
75 to 350 cfs during August 9 and 10, the maximum daily water
temperature at Early Intake fell a full 10 degrees (from 719 to 61°).
Although the thermograph at Preston Meadow was not in operation at
this time, it can probably be assumed that a comparable reduction

in stream temperature occurred there in response to the sudden flow
jncrease. Predictably, stream temperature at 0'Shaughnessy gaging
station did not drop significantly. The air temperature record for
Early Intake shows a striking downward trend in median daily values

. (from 77° to 54°) beginning on August 11 and extending over the next

10 days. However, it is believed that the reduction in water tempera-
ture at Early Intake was due principally to increased flow because

the median daily air temperature had dropped less than 5 degrees when
the lowest water temperature was recorded at Early Intake.

During the final phase of the 1968 test period, when water was released
from Hetch Hetchy in a descending stepwise fashion from 150 to 75 cfs,
maximum daily water temperatures at all stations showed a general
increase, reaching the levels prevailing during the first part of the
test period when the release was stabilized near 75 cfs. A pronounced
departure from the overall upward trend in water temperature occurred -
midway through the final phase. Between August 17 and 21, when the
flow release was being reduced from 150 to 125 cfs and held at 125 cfs
for 3 days, maximum daily water temperatures at Preston Meadow and
Early Intake dropped approximately 5 degrees. An inspection of air and
water temperature data for this brief period showed a nearly perfect
coincidence of peaks and troughs. From August 18 to 21, median daily
air temperature dropped 14 degrees.

1970 -- Stream temperature data were compiled for two periods in 1970:
May 1-31 and July 1-September 13. The thermograph stations were
inaccessible for much of June because of high flows. During May,
releases from Hetch Hetchy varied from 1,000 to 2,000 cfs except for
the first 2 days of the month when the release was 85 cfs. Maximum
daily water temperature on May 1 and 2 at 0'Shaughnessy Dam was 479,
Maximum daily water temperatures at Preston Meadow and Early Intake
held at about 56° and 58°, respectively, until May 3 when they rapidly
declined to a low of 49° on May 6 in response to the greatly increased
release from Hetch Hetchy. Maximum daily water temperatures at Preston
Meadow and Early Intage gradually increased as the month progressed,
but did not exceed 53". Medisn daily air temperature increased during
the month, varying between 55° and 749, except for a sudden drop to

46° on May 6 coincident with the lowest stream temperatures recorded
at Preston Meadow and Early Intake.
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The July 1 to September 13 segment of the 1970 test program (Figure 14b)
was continuous except for an 8-day lapse between July 9-and 17. During
the first 9 days of July, the maximum daily water temperature at Early
Intake soared from 55° on July 1 to 70° on July 6, then fell to 56° on
July 9. During this period the release from Hetch Hetchy fluctuated
from about 1,600 cfs on July 1 down to 85 cfs oh' July 3-5, then back

up to over 1,000 cfs by July 7. Median daily air temperature at Early
Intake ranged from 67° to 82° and generally followed a distribution
pattern corresponding to that of daily water temperatures. The severe
changes in flow release were made for reasons of project operation.

Beginning on July 17, releases from Hetch Hetchy were reduced stepwise
from flows in excess of 210 cfs to 35 cfs over a period of 48 days.
Releases were held from 3 to 6 days at the following levels: 210, 185, . .
165, 140, 115, 85, and 45 cfs. The 35 cfs level, reached on September
3, was monitored for 10 days. As in 1968, reduction of flow between
steps was generally accomplished in 2 days. As expected, the maximum
daily water temperature at Early Intake followed an upward trend as
Hetch Hetchy releases were reduced. The lowest maximum temperature
{629) was recorded on July 17. Prior to that date, flow had been in
excess of 210 cfs. The highest daily maximum temperature (720) was
recorded on September 12. From August 18 to the end of the monitoring
period, when flows were at or below 115 cfs, the maximum daily water
temperature (with the exception of 3 days) reached or exceeded 68°. -
Median daily air temperature during the July 17 to September 13 period
ranged between 65 and 81 degrees except for 2 days when the median
temperature dropped to about 60°.

1971 - Releases of 150 cfs and 125 cfs were monitored for 6 days each
from August 9 to 22 in 1971 to further quantify stream temperatures in
that flow range. The highest maximum water temperature recorded at
Early Intake during the 150 cfs phase was 67°9. During that time, median
daily air temperatures ranged from 78° to 86°. When flow was reduced

to 125 cfs, a maximum water temperature of 68° was reached at Early
Intake. Median air temperature during the latter phase varied from

789 to 87°. Beginning on August 22, the Hetch Hetchy release was stepped
up over a period of 2 days to 240 cfs where it was held for 4 days.
Water temperatures at Early Intake subsequently dropped to a daily
maximum of 600.

An inspection of maximum and minimum daily water temperatures for

1968, 1970, and 1971 revealed that the magnitude of daily variation

was directly related to volume of flow. -At 75 cfs, the daily fluctuation
at Early Intake was typical.y about 5 degrees Fahrenheit, but on occasion
was as great as 9 degrees. In the 125-150 cfs range, daily fluctuation
was typically 2-3 degrees. At flows above 200 cfs, fluctuation seldom
exceeded 2 degrees.
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Examination of scales removed in August and September of 1968 from

49 brown trout showed an unusual condition in 11 cases. It was noted
that annuli, or growth checks, had begun to form at the outer margin
of the scales. The formation of growth checks is induced by environ-
mental stress and typically occurs during the winter months when
growth of the fish slows or ceases as a result of diminished food
supply. The fact that some trout were forming annuli in late summer
suggests that the adverse environmental condition responsible may have
been above-optimum stream temperatures. ‘
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Streamflow Records

e

~ Flow records contained in water supply papers published by the U.S.
Geological Survey were studied to assess the operational impact of

Hetch Hetchy Reservoir and Canyon Tunnel on the flow regime of the

12.1-mile study reach. From 1910 to 1915, streamflow was measured

at the site of 0'Shaughnessy Dam. Since 1915, flow has been recorded -

at a gaging station 1 mile downstream from the dam.

An examination of the record shows that the average daily flow was
999 cfs for the 57 years preceding the diversion of water from Hetch
Hetchy Reservoir into Canyon Tunnel. During that period, streamflow
ranged from a low of 1.3 cfs in November 1923 (following closure of
0'Shaughnessy Dam) to a high of 12,900 cfs on June 1, 1943. The overall
effect of Hetch Hetchy Reservoir on downstream flow, prior to Canyon
Tunnel diversion in 1967, was a reduction in the magnitude of spring
runoff flows and an augmentation of naturally occurring low flows in
late summer and early fall. Inspection of the record for the decade
preceding Canyon Tunnel diversion shows that streamflow at the gaging
station rarely fell below 200 cfs. Average daily flow during the 10-
year period dropped below 200 cfs on only 25 occasions and then no
lower than 188 cfs (September 1961).

Since 1967, when the Canyon Project was completed, with a diversion
capacity somewhat in excess of 850 cfs, water has been released from
Hetch Hetchy Reservoir to the Tuolume River in conformance with the-
schedule stipulated by the Secretary of the Interior: 75 cfs May 1-
September 15, and 35 cfs September 16-April 30. In general, releases
have been greater than the required minimums only when the storage
capacity of the reservoir was exceeded. The record indicates that on
three occasions since 1967 reservoir releases to the river were shut-
off for periods of 1, 2, and 7 days. A visible consequence of the
overall reduction in flow since 1967 is death of riparian vegetation
along the banks of the former flow line and the encroachment of willows
and alders into parts of the streambed no longer inundated.
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Water Quality

Over a 36-hour period during September 10-12, 1968, the U.S. Geological
Survey monitored selected water quality parameters near each end of the
study reach. Water samples were collected hourly and measured for
specific conductance, dissolved oxygen, temperature, pH, and total
alkalinity. Percent saturation of dissolved oxygen was calculated

from the observed data. The measurements were taken when riverflow -

was about 75 cfs and 3 days before flow was reduced to 35 cfs in
conformance with the prescribed minimum flow schedule. The values
obtained are generally consistent with those characterizing the coldwater
stream habitat. The low readings for total alkalinity indicate relatively
infertile water in terms of dissolvgd nutrients. It is to be noted that
a maximum water temperature of 75.2°F. was recorded at the Early Intake

station.

Table 2

Water Quality Values
At Two Tuolumne River Locations
September 10-12, 1968

upPERY Lowere/

range _ average range _average
Specific conductance 9.0 - 22.0 11.1 13.0 - 18.0 15.6
(mi cromhos/cm) ' - .

Total alkalinity (mg/1 HC03) 4.0 - 8.5 6.2 5.0 - 6.5 5.7
Temperature (OF.) 51.4 - 55.4 52,7 65.1 -75.2 69.1
pH (units) 5.3 - 6.6 6.0 6.4 - 6.9 6.7
Dissolved oxygen (mg/1) 8.3- 9.9 9.3- 7.3- 83 7.8
Oxygen saturation (%) 85.0 - 104.0 - 85.0 -100.0 -

1/ 1 mile downstream from 0'Shaughnessy Dam.
2/ % mile upstream from Early Intake.
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Streambed Food Production

In 1968, 1969, and 1970, bottom-dwelling fishfood organisms were
collected from the riffles at the transect stations by means of a
"Surber sampler" (Figure 15). Sampling was generally accomplished on
a monthly basis from late spring through early fall. The sampling
yielded a typical variety of aquatic insect forms (predominately of
the Orders TRICHOPTERA, PLECOPTERA, EPHEMEROPTERA, MEGALOPTERA, and
DIPTERA) , but showed the streambed to be relatively unproductive of
fishfood organisms. Analysis by volumetric displacement of the
organisms recovered from 100 samples gave an average value of only
0.14 cubic centimeter per square foot of streambed. A riffle is
considered to be of average or better productivity if values in excess
of 1 cubic centimeter per square foot are obtained.

The paucity of streambed organisms is probably due to the infertility
of the water and to the devastation that attends sizeable and sudden
changes in volume of flow. It was noted on several occasions during
the course of the study that habitat supporting benthic organisms

was dewatered when releases from Hetch Hetchy Reservoir were reduced
for operational reasons. Channel scouring, caused by rapid increase
in flow, is also destructive to streambed 1ife.

An examination of stomach contents from 34 brown and rainbow trout
collected during May 1970 revealed the importance of terrestrial insects
(HYMENOPTERA and COLEOPTERA) at that time of the year, in addition to
the aquatic insects noted above. :

Figure 15. Collecting streambed organisms.
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Fish Population

In September 1970, when flow was 35 cfs, rotenone was applied to the
river at four locations (Plate I) for the purpose of gathering data
from which to estimate the number of trout inhabiting the study reach
(Figures 16, 17, and 18). The combined length of the sampling areas
was nearly one-half mile. They were identified with respect to nearby
landmarks, i.e., "old gage station," "upper Poopenaut," "Tuolumne
Gorge," and "transect 5." In advance of rotenone application, %-inch
mesh nets were placed across the stream at the upstream and downstream
1imits of the sampling area. At the upper and lower sampling areas,
known numbers of fin-clipped, hatchery-reared rainbow trout ?4 to 14
inches) were planted 1 day before rotenoning so that the percent
recovery of wild trout might be assessed. As the current carried

the rotenone from the sampling area it was detoxified with potassium
permanganate. A1l wild trout recovered were identified by species,
measured (fork length), and weighed.

The number of wild rainbow trout (Salmo gairdneri Richardson) and brown
trout (S. trutta Linneaus) recovered from the four sampling areas is
presented in Table 3. At the old gage station sampling site, about

70 percent of the marked, hatchery-reared trout planted prior to rotenone
application were recovered. At Transect 5, about 80 percent of the
planted trout were recovered. By extrapolation, taking into account

the indicated recovery rates, it was estimated that the 12.1-mile study -
reach supported about 8,000 wild trout of catchable size (6.5 inches

and over) near the end of the 1970 recreation season (Table 4).

As shown by Table 3, brown trout predominated among the fish recovered
from the rotenone-treated stream segments. Catchable-size brown trout
outnumbered rainbow trout at the old gage station area by a ratio of
nearly 5 to 1. The ratio was somewhat more balanced (about 2 to 1)
farther downstream at the upper Poopenaut and Tuolumne Gorge sampling
areas, and was near unity at transect 5. The preponderance of brown
trout toward the upper end of the study area may be due to the different
spawning habits of the two species. At the upper end of the area in
spring, when rainbows normally spawn, water temperatures are Tow and
flow uneven because of variable reservoir releases. In the fall, when
browns spawn, the water at the upper end is less cool and the reservoir
release pattern has stabilized. :

An inspection of length frequency data for the collected specimens
(Table 5) indicates that young trout averaged from 5 to 9 cm (2 to 4
inches) fork length near the end of their first summer. Rainbow and
brown trout inhabiting the study reach appear to reach harvestable
size late in their second summer or early in their third summer.
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Non-salmonid fishes were found at two of the sampling areas. Suckers
(Catostomus sp.) and riffle sculpin (Cottus sp.) were abundant at the
transect 5 area and are believed to be well established throughout

the Tower four miles of the study reach from Early Intake to Preston

Falls. The falls undoubtedly prevents their movement farther upstream.

A few minnows (Cyprinidae) were captured at the old gage station
sampling area. Minnows of the same kind are abundant in Hetch Hetchy
Reservoir, 1 mile upstream.

Figure 16. Applying rotenone to stream section.

28

. @ g

B B

E B

— . F B B



I

=

=

=

Figure 17. Block net at lower end of rotenone -
treated stream-section.
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Table 3

Wild Rainbow and Brown Trout Collected
at Four Tuolumne River Locations
: September 1970

Location Miles of  .Trout  Fork Length (inches)
and Species  Stream _ Recovered ' Under 6.5 6.5 plus (6.5 inches plus)

"Pounds

01d gage station .15

Rainbow n 1 10 2.6

Brown 188 140 48 10.4
Upper Poopenaut .13

Rainbow 55 : 43 12 2.4

Brown 201 172 29 5.5
Tuolumne Gorge .08

Rainbow 85 66 . 19 - 4.0

Brown 161 121 40 13.4
Transect 5 .06

Rainbow . 69 . 53 16 3.0

Brown 65 52 13 5.0 .
TOTAL .42

Rainbow 220 163 57 12.0

Brown 615 485 130 34.3

Table 4

Estimated Population of Catchable-Size Trout
in Tuolumne River Study Reach
September 1970

Length Trout (6.5 inches plus)
Stream Segment (miles) Rainbow Brown Total
Hetch Hetchy to 1.8 168 828 996
Poopenaut Valley
Poopenaut Valley to 1.7 221 546 767
Tuolumne Gorge '
Tuolumne Gorge 2.6 780 1,625 2,405
Tuolumne Gorge to 2.0 634 892 1,555
Preston Falls
Preston Falls to 4.0 1,333 1,067 2,400
Early Intake
TOTAL 12.1 3,136 4,958 8,094
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Length Frequency Distribution of Wild Trout Collected

Table 5

at Four Tuolumne River Locations
September 1970

SUBCATCHABLE (0 - 6.5 inches)

CATCHABLE (6.5 inches plus)

-

Fork Length (cm) Rainbow Brown _ Fork Length (cm) Rainbow Brown

l 17 7 24
2 18 10 14
-8 18 6 12
4 1 20 9 10
5 30 2 a1l 10 19
6 52 52 22 6 15
7 36 153 23 3 8
8 2 156 24 5 -9
9 1 62 25 1 5
10 6 26 3
[A) 1 27 3
12 2 2 28 3
13 6 3 28 -1

14 12 8 30
15 10 18 31 1
8 11 22 37 1
42 1
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Recreation-Esthetics Study

Use of the study reach by fishermen and other recreationists was

a§sessed during tbe 1970 recreation season (May 1-November 15).

Visitor registration boxes were placed at the Early Intake trailhead

and at the Powerhouse Road, Mather Camp, and Poopenaut Valley trailheads
by the Forest Service and the Park Service. In addition, a creel census,
covering about 15 percent of the total recreation days, was conducted

by the Fish and Wildlife Service. Creel data were segregated by weekdays,
weekend days, and holidays before extrapolation to derive use and angler-
success estimates for the entire season.

Information compiled from the self-registration forms placed at
trailheads, and from on-site interviews, indicated that use of the
12.1-mile study reach amounted to nearly 1,300 visitor-days during

the 1970 recreation season (Table 6). Fishing was either the primary
or a collateral motivation for 70 percent of the visitation. Pursuit
of outdoor experiences not including fishing (e.g., hiking and camping)
accounted for the remaining visitation.

On the basis of registration forms and creel census data, it is estimated
that 1,815 trout were harvested from the -study reach during the 1970
recreation season. This and other estimates pertaining to fisherman
success are presented in Table 7. The total catch was comprised of
about equal proportions of rainbow and brown trout (55 percent rainbow,
45 percent brown).

From Table 7 it is seen that angler success in Tuolumne Gorge (1.25
trout per hour) was 2 to 3 times greater than that in other sections

of the study reach. The use and success figures for Tuolume Gorge

may be questioned because they were derived by extrapolating information
gained by interviewing only two fishermen. However, these fishermen
accounted for 16 hours of fishing over a 2-day period during which time
they creeled at least 20 trout. It is reasonable to conclude that
angler success was greater in the gorge because of its difficult access.

Most camping along the study reach within Yosemite National Park takes
place in the vicinity of the gaging station one mile below 0'Shaughnessy
Dam and in Poopenaut Valley. In Stanislaus National Forest, campers use
the small flats at Mather Pool, Preston Meadow, Indian Meadow (near
transect station 5), and Preston Meadow trailhead above Kirkwood power-
house. A1l of these camping areas are presently undeveloped. Future
development for recreationists, as envisioned by the Park Service and
the Forest Service, would be guided by consideration of the potential
that the study reach has for addition to the National Wild and Scenic
Rivers System. Development will 1ikely be Timited to minor improvement
of existing trails and installation of sanitation and campfire facilities
at selected campgrounds. The Forest Service anticipates that use of the
study reach within Stanislaus National Park will exceed 3,200 daily
visits by 1990. Assuming that use of the study reach within Yosemite
National Park increases at the same rate, it may be anticipated that

use of the upper 6-mile segment will approach 2,700 daily visits by 1990.
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In 1968 and 1970, Forest Service personnel photographed and made

other observations of the river at flows of 1,600, 300, 250, 200, 150,
125, 100, 75, 50, and 35 cfs at several locations in Stanislaus National
Forest. A report by the Forest Service ("Tuolumne River Flow Study,
Stanislaus National Forest," October 25, 1972) containing numerous

8 x 10 inch color photographs of the river at the above flows is on

- file at the Ecological Services Office, U.S. Fish and Wildlife Service,

Sacramento. Based on the study of the recreation and esthetic
characteristics of the river within the study area at various flows,

the Forest Service considers that the summer (May 15-September 15) flow
should be no less than 150 cfs and that the winter (September 16-May 14)
flow should be no less than 75 cfs. Because high flows are unfavorable
for camping and fishing, the Forest Service believes that flows between
May 20 and September 1 should not exceed 350 cfs. Winter flows should
not exceed 700 cfs, in the interest of minimizing channel scour and

erosion and preventing bank overflow.

Except for dry years, the National Park Service advocates a minimum
summer flow of 200 cfs from May 1 to June 30 and 150 cfs from July 1
to September 30. A summer flow of this character would simulate the
historical flow regime. A minimum winter (October 1 to April 30) flow
of 75 cfs is proposed by the Park Service. In dry years, the Park
Service has proposed a minimum summer flow of 150 cfs from May 1 to
September 15 and a minimum winter flow of 75 cfs from September 16 to

April 30.
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Table 6

Visitor Use of
the Tuolumne River between
0'Shaughnessy Dam and Early Intake
May 1 to November 15, 1970

Other Total
Length Fisherman- Recreation- Visitor-

River Section ° (miles) Days *__Days Days
0'Shaughnessy Dam to 1.8 224 - 113 337
Poopenaut Valley .
Poopenaut Valley to 1.7 165 58 223
Tuolumne Gorge
Tuolumne Gorge : 2.6 15 0 15
Tuolumne Gorge to 6.0 495 207 702
Early Intake
TOTAL S12.1 899 378 1,277
Table 7

Estimated Harvest and Angler Success
Tuolumne River between
0'Shaughnessy Dam and Early Intake
May 1 to November 15, 1970

Trout Angler- Catch Rate Catch Rate

River Section Caught Hours _ (trout/hour) (trout/mile)
0'Shaughnessy Dam to 294 701 0.42 163
Poopenaut Valley
Poopenaut Valley to 304 533 0.57 179
Tuolumne Gorge
Tuolumne Gorge 75 60 1.25 28
Tuolumne Gorge to 1,142 1,774 0.64 : 191
Early Intake .
TOTAL or AVERAGE 1,815 3,068 0.59 150
) 34



DISCUSSION

On the basis of stréamf]ow records, 200 cfs may be taken as the minimum
flow characteristic of the study reach during the decade preceding the

_diversion of water through Canyon Tunnel. Since 1967, when tunnel

diversion began, the minimum flow has been near 35 cfs in winter and

75 cfs in summer. The stream transect data show that at the reduced
flows there is a substantial reduction in riffle area--a critically
important component of trout habitat. When flow was reduced from 211
cfs to 75 cfs, it was found that the loss of useable trout habitat at
the transect stations amounted to 40 percent. At 35 cfs, the Toss
reached 60 percent. The importance of the riffles to trout in the

study reach is accentuated by the fact that the stream, under the best
of flows, has a preponderance of pool area over riffle area. Hence,

any reduction in useable riffle area during the spawning and rearing
seasons immediately affects the stream's capability to sustain its
population of trout. Additionally, the temperature monitoring data
demonstrate that the presently required minimum summer flow (75 cfs) is
inadequate for the maintenance of suitable stream temperatures throughout
the study reach. It is apparent that a summer flow in excess of 100 cfs
is essential for maintenance of coldwater fish habitat in the Tower
portion of the study reach. As noted earlier, the U.S. Forest Service
and the National Park Service believe that a minimum winter flow of

75 cfs and a minimum summer flow of 150 cfs (NPS advocates 200 cfs for
early summer in wet years) must be provided if recreational and esthetic
values are to be protected. Thus, the conservation agencies, including
the California Department of Fish and Game, are in agreement that the
present minimum flow schedule should be more than doubled. A schedule
of minimum flows embracing all of the considerations noted above would

appear as follows:

Period cfs
January 1 - April 30 ' 75
May 1 - June 30 200
July 1 - September 30 150
October 1 - December 31 75

After considering the schedule, officials of the San Francisco Public
Utilities Commission proposed an alternate schedule of minimum reservoir
releases for the consideration of the conservation agencies (Appendix C).
The Commission's proposal consists of four series of release patterns,
each series keyed to actual precipitation and runoff conditions in a
given year. The conservation agencies have examined the Commission's
proposal, but conclude that the schedule of releases set forth above

must be observed in all years if the fishery, recreational, and esthetic
values of the study reach are to be adequately protected.
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Stipulation No. 7 of "STIPULATIONS FOR RELOCATION AND AMENDMENT OF
RIGHTS OF WAY FOR TUNNEL AQUEDUCT..." (Appendix A) states:

Changes in magnitude of water releases into the Tuolumne
River from 0'Shaughnessy Dam shall be gradual and minimal
and shall be restricted to those having a fairly constant
rate of change producing not more than double nor less

than one-half the previous release over a one-hour period,
except as may be required by emergency operations resulting
from mechanical failure or other conditions beyond the
control of the Applicant. '

-

The requirement, as written, allows for substantial changes in the
volume of reservoir release over a short period (e.g., from 1,000 cfs

up to 2,000 cfs or down to 500 cfs in 1 hour). A sudden and extreme
change in the volume of water released from the reservoir has a
devastating effect on fishlife and fishfood organisms inhabiting the
study reach. A rapid elevation of flow volume scours the streambed

and erodes the streambanks. Aquatic insect forms comprising the benthic
community are displaced, the water is made turbid, and the downstream
reaches are subjected to sedimentation that fills the gravel interstices.
The consequences of scouring flows are especially damaging during the
trout spawning, egg incubation, and rearing periods. Conversely, a
sudden drop in the volume of flow adversely affects the stream biota

by desiccating insect forms attached to gravels as well as trout redds.
Rapid flow changes in either direction, of course, seriously impact

the recreational-use and esthetic values of the stream.

The ecological damages and the hazard to recreationists resulting from -
rapid change in volume of release would be less severe if the time
period specified in the stipulation were changed to read: ‘"over a
4-hour period." Additionally, it is believed that when riverflow is

in the range of 75 to 200 cfs, which will generally be the case under
the schedule proposed, the rate of change should not exceed 50 cfs

over a 4-hour period.

As previously noted, the Forest Service believes that reservoir releases
during the summer (May 20 to September 1) should not exceed 350 cfs and
that releases during the balance of the year should be held below 700
cfs. If releases did not exceed these maxima, interference with camping,
fishing, and other recreational uses of the river would be reduced and

the adverse effects of channel scour, erosion, and bank overflow minimized.

It is recognized that the storage capacity of the reservoir as well as
the vagaries of weather and other exigencies prevent perfect observance

of such a requirement. However, it is believed that these release Timits

should be imposed as a project-operating goal.
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There is no requirement under present rights-of-way that the conservation
agencies be provided with a periodic report of reservoir releases. We
believe that such a report, specifying the amount of the release on a

daily basis, should be submitted by the San Francisco Public Utilities
Commission to the conservation agencies on a monthly basis. The report
should also contain an explanation of any circumstances preventing
compliance with the minimum flow requirement for the period reported

on. In addition, the agencies should be advised at least 1 week in advance
of any anticipated noncompliance so that field observation may be planned,

if desired.

Only operating experience can demonstrate the adequacy of the reservoir
releases discussed herein in terms of volume ahd seasonal distribution.
For that reason, the conservation agencies believe that followup studies
should be carried out subsequent to implementation of the revised schedule
of minimum releases. Such studies would be generally comparable to those
already described, but could involve an assessment of flows other than
those examined thus far. In addition, future studies would consider the
need for fish passage facilities at Early Intake Dam. The dam constitutes
a barrier to the upstream migration of trout during the spawning season;
however, the significance of the blockage from the standpoint of maintaining
the native fishery has not been determined. Any followup studies by the
conservation agencies, for which reimbursement under Section 9(r) of the
Raker Act is sought, would be undertaken pursuant to proposals submitted
through administrative channels for approval by the Secretary of the
Interior. ;

A requirement that water released at 0'Shaughnessy Dam for fish remain
in the Tuolumne River beyond Early Intake Dam is set forth in
"STIPULATIONS FOR AMENDMENT OF RIGHTS-OF-WAY FOR CANYON POWER PLANT...,"
dated February 9, 1965, (Appendix B). Item 3 of those stipulations '
reads:

The amendment applied for is also subject to provision that
water diversions by applicant below Early Intake Dam do not
decrease the magnitude of water releases from 0'Shaughnessy
Dam for fish, and provided these releases in addition to
accretional runoff be permitted to enter and continue in
the Tuolumne River below Early Intake.

Continuation of the foregoing stipulation in conjunction with the increased
Hetch Hetchy releases will improve river conditions to Don Pedro Reservoir. -
Presently, the Tuolumne Riverbelow Cherry Creek confluence is subject to
widely fluctuating flows resulting from the operation of Holm Powerhouse

on Cherry Creek. The fishery and recreational values of the Tuolumne

River to Don Pedro are significantly reduced when flows drop coincident

with routine curtailment of power generation.
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CONCLUSIONS

On the basis of a study conducted by the U.S. Fish and Wildlife
Service in conjunction with the U.S. Forest Service, the National

Park Service, and the Californja Department of Fish and Game pursuant
to a stipulation 1/ contained in the rights-of-way governing operation
of Canyon Power Project, it is concluded that the present schedule of

minimum releases (ranging from 35 to 75 cfs) from Hetch Hetchy Reservoir

to the Tuolumne River at 0'Shaughnessy Dam is inadequate for the
protection of downstream fishery, recreational, and esthetic values.
It is believed that a schedule of minimum reservoir releases ranging
from 75 to 200 cfs (as set forth in the DISCUSSION section of this
report), together with certain related measures, would provide an
acceptable level of protection for the natural values associated with
the 12.1-mile reach of the river traversing lands within Yosemite
National Park and Stanislaus National Forest between 0'Shaughnessy Dam
and Early Intake and the 1.5-mile reach of river from Early Intake to
Cherry Creek confluence. Recommendations are made for implementation
of a revised schedule of minimum releases and related conservation
measures by amendment and supplementation of the federally granted
rights-of-way under which the San Francisco Public Utilities Commission
operates the Canyon Power Project. ‘ .

1/ Appendix A: STIPULATIONS FOR RELOCATION AND AMENDMENT OF RIGHTS-
OF-WAY FOR TUNNEL AQUEDUCT, STEEL PENSTOCK, POWER PLANT SITE, SPOIL
AREAS AND ACCESS ROADS AS APPROVED PURSUANT TO MAPS FILED APRIL 10,
1914, JULY 3, 1916, AND DECEMBER 13, 1916, IN UNITED STATES LAND
OFFICE AT SACRAMENTO, CALIFORNIA, MAP R-527; REVISION NO. 1, FILED
OCTOBER 2, 1958. (Amended Sacramento Serial No. 010130).
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RECOMMENDATIONS

To protect the fishery, recreational, and esthetic. values of the

Tuolumne River downstream from O'Shaughnessy Dam (Hetch Hetchy Reservoir),
the U.S. Fish and Wildlife Service (with the concurrence of the u.s.
Forest Service, the National Park Service, and the California Department
of Fish and Game) recommends that the rights-of-way under which the

San Francisco Public Utilities Commission operates its Canyon Power
Project be amended or supplemented, as appropriate, to provide for the

following measures:

1. That the minimum amounts of water released from Hetch'Hetchy
Reservoir to the Tuolumne River at 0'Shaughnessy Dam be in
accordance with the following schedu]e:

Period efs
January 1 - April 30 75
May 1 - June 30 200
July 1 - September 30 150
October 1 - December 31 75

2. That the allowable rate of change in the magnitude of water .
releases from Hetch Hetchy Reservoir to the river at 0'Shaughnessy
Dam be changed from the present stipulation of "...not more than
double nor less than one-half the previous release over a one-
hour period..." to "not more than double nor less than one-half
the previous release over a 4-hour period except when the previous
release is 200 cfs or less, in which case the rate of change
shall not exceed 50 cfs over a 4-hour period.”

3. That insofar as the storage capacity of Hetch Hetchy Reservoir
and emergency situations allow, the amount of water released
to the river at 0'Shaughnessy Dam shall not exceed 350 cfs
from May 20 through August 31 and 700 cfs from September 1

through May 19.

4. That the San Francisco Public Utilities Commission provide the
appropriate field offices of the U.S. Forest Service, the National
Park Service, the U.S. Fish and Wildlife Service, and the California
Department of Fish and Game with periodic reports of releases from
Hetch Hetchy Reservoir to the Tuolumne River at 0'Shaughnessy Dam.
The reports should (1) be furnished on a monthly basis by the 10th
work-day of the month following that reported on, (2) indicate the
magnitude of the release at any given time during the report period,
and (3) contain an explanation of any circumstances preventing
compliance with the schedule of minimum reservoir releases
specified in Recommendation No. 1.
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5. That the San Francisco Public Utilities Commission notify the
appropriate field offices of the U.S. Forest Service, the
National Park Service, the U.S. Fish and Wildlife Service,
and the California Department of Fish and Game at least 7 days
in advance of any anticipated noncompliiance with the schedule
of minimum reservoir releases specified in Recommendation No. 1.

6. That the San Francisco Public Utilities Commission agree to
reimburse the U.S. Fish and Wildlife Service for the cost of
any followup studies it may undertake in cooperation with the
California Department of Fish and Game, the National Park
Service, and the U.S. Forest Service, or that may be undertaken
by the California Department of Fish and Game in cooperation
with the above.named agencies. Such followup studies would be
implemented on the basis of study plans approved by the Secretary
of the Interior and would have as their purpose (1) a determination
of the adequacy of the revised reservoir release schedule for
protection of the fishery, recreational, and esthetic values
of the Tuolumne River from 0'Shaughnessy Dam to the confluence
of Cherry Creek, and (2) an assessment of the need for fish
passage facilities at Early Intake Dam.
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APPENDIX

Letter of April 27, 1961, from Secretary of the Interior, Washington,
D.C., to City Attorney, San Francisco, California, with enclosed
wSTIPULATIONS FOR RELOCATION AND AMENDMENT OF RIGHTS-OF-WAY FOR

TUNNEL_AQUEDUCT..."

Letter of February 9, 1965, from Assistant Manager, Adjudication
Branch, Bureau of Land Management, Sacramento, California, to General
Manager, Power and Utilities Engineering Bureau, Public Utilities
Commission, San Francisco, California, with enclosed "STIPULATIONS
FOR AMENDMENT OF RIGHTS-OF-WAY FOR CANYON POWER PROJECT...

Letter ofJanuary 23, 1973, from General Manager, Hetch Hetchy Water
and Power, Public Utilities Commission, San Francisco, California,
to Field Supervisor, Division of River Basin Studies, U.S. Fish and
Wildlife Service, Sacramento, California

Letters of concurrence from U.S. Forest Service, dated ‘August 13 and
September 26, 1975

Letter of concurrence from National Park Service, dated August 27, 1975

Letter of concurrence from California Department of Fish and Game,
dated May 18, 1976
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over this appeal. :

-UNITED STATES :
- DEPARTMENT OF THE INTERIOR
~OFFICE OF THE SECRETARY
_Washington 25, D.C.
Certified Mail : oY
Return Receipt Requested April 27, 1961

Dear Mr. Holm: '

This refers to the appeal of the City and County of San Francisco
(hereinafter sometimes referred to as-the City or the Grantee) from
the decision of the Land Office at Sacramento, California, .dated

July 9, 1959, which required the City to execute certain stipulations
(relating among other things, to minimum releases of water) as a
condition to the granting of its application for a change of Tocation
of a right-of-way in the Stanislaus National Forest and the Yosemite
National Park. The City appealed to the Director, Bureau of Land
Management. The Secretary of the Interior assumed direct jurisdiction

The United States Forest Service, the National Park Service, the'Fish
and Wildlife Service and the California Department of Fish ahd Game
have recommended revised stipulations as to minimum releases of water
into the Tuolumne River from 0'Shaughnessy Dam (Hetch Hetchy Reservoir).
The revised stipulations would require minimum releases of 75 cfs for
the period May 1 through September 15 and 35 cfs for the period
September 16 through April 30. In addition, the stipulations call

for a study to deterpine whether increases should be required in these

. minima with .final decision as to any recommended increases to be made

by the Secretary after notice and hearing.

In accordance with the provisions of the Raker Act, 38 Stat. 242
(1913), the Department of Agriculture has indicated approval of the
new right-of-way location, insofar as it relates to the national
forest lands. ' ‘

I have concluded that the City's application should be granted, subject
to conditions hereinafter referred to. My reasons follow. . )

This case is another chapter in the long history of the City's Hetch
Hetchy developments under the Raker Act. Specifically, it concerns
the City's proposed Canyon power project. The principal features
consist of a tunnel about 12 miles long generally following the course
of the Tuolumne River from 0'Shaughnessy Dam to Early Intake and a
power plant at Early Intake with a planned installed capacity of
66,000 kw. For about one-half its length the tunnel would be located
in Yosemite National Park. The balance of the tunnel and the power
plant itself will be constructed in Stanislaus National Forest.



/

The existing right-of-way was approved and amended in 1914 and 1917,
respectively, pursuant to the Raker Act. This original right-of-way
location follows a meandering course on the south side of the Tuolumne
River. By its current application, the City seeks to relocate the
route of the tunnel to a straight 1ine on the north side of the river.

It is the fact that the City has not proceeded with the project since
it received the amended right-of-way in 1917 that has. given rise to
the principal issue before me. '

In brief, the questions for decision are whether there should be a
conclusion that the City has not been diligent in prosecuting the work
and, if. so, whether the City's right-of-way should be declared forfeited.

\
The reason for the City's delay is conceded. As the Department's
Special Hearing Officer found, it is because of lack of earlier need
for the Canyon project's power potential due to the refusal of the
electorate to approve the City's acquisition of the San Francisco
electric utility operations of Pacific Gas and Electric Company.

In his finding No. 21, on diligence, the Special Hearing Officer, .
while attempting to preserve the issue as a legal question, concluded
that the City had no responsibility for the decisions of its electorate.
On” the other hand, it is argued that under the charter of San Francisco
the.elections were essential elements in the City's decision-making
process and, therefore, the decision of the electorate is perforce the
decision of the City. :

The Solicitor of the Department has recommended that proposed finding
No. 21 be stricken since it involves conclusions of law rather than
findings of fact. I accept the Solicitor's recommendation.

The Raker Act forfeiture provision is not mandatory whatever might be

the conclusion as to diligence. Section 5 provides that "in the event"
the Secretary determines that work has not been diligently prosecuted,

the Secretary "may declare forfeited” the City's rights to the unconstructed
-works and refer the matter to the. Attorney General, whose duty upon such
referral "shall be" to commence suit to secure a judgment of forfeiture.
The juxtaposition of the imperative expression "shall" with "may" in
Section 5 makes it clear that the Congress intended by the latter term
that the Secretary of the Interior should exercise discretion to determine
whether, though lack of diligence be found, the circumstances are such as
to call forth a forfeiture. ,

Such a reading of Section 5 accords with the ‘grdinary meaning of the word
"may", particularly when found in juxtaposition with expressions of com-
mand; it is also in accord with the traditional gravity with which the
courts approach forfeitures.




A forfeiture is -harsh. Before considering it, an official should be
‘certain that the public interest can be satisfied in no other way.
After most careful judgement, I have concluded that, under the terms
and conditions to which the approval will be subject, the public
interest cah be protected. Therefore, I do not at this time and in
the circumstances: under which the change in location will be approved,

'deem_it necessary to determine the question of diligence.

At the same time, I must observe in all candor that the argument that
the City must take responsibility for the decisions' of its electorate
is a compelling one and, consequently, the grantee would have a heavy
burden to overcome were the diligence question to be in issue.

I am persuaded that the north side’1océtion can be approved consistent '
with the public interest for the following reasons:

(1) The interests of sport fishery and recreation can
be protected by requiring continuing releases of water from
0'Shaughnessy Dam to maintain the Tuolumne as a:rlive stream
between the dam and Early Intake. This will be of great
jmportance as there is no requirement for release of water
to maintain a 1ive stream under the original, south side
right-of-way. With this requirement added to the stipula-
tions, the National Park Service and the Fish and Wildlife
Service, together with the Forest Service and the California
Department of Fish and Game, are agreeable to approval of
the change in location.

(2) The north side straight line right-of-way, with
provision for weathering of rocks and spoil, and considering
the location of spoil banks, is a marked improvement aesthetically
over the south side route. - )

(3) The major incursion in Yosemite Park came with. the con-
struction of the storage facilities, that is with 0'Shaughnessy
Dam itself. The tunnel, if constructed in the north side loca-
tion, will have but minor additional effect on Yosemite Park.

On the other hand, forfeiture would have a major impact upon
the City's realization of benefits from the large investment
already made in constructed works and would result in total
loss of the substantial money., time and effort that has been
expended in-connection with the Canyon project.

(4) The power plant--the principal new external feature
to be added~by the development--will be outside the boundaries
- of Yosemite Park, as will the tunnel for one-half of its
length. The Federal Power Act, enacted subsequent to the



Raker Act, does not exclude the use of national forest lands
for power development under proper safeguards. This suggests
‘a less rigid approach to the policy question than would be
the case were the principal impact to be on the Park.

bod (5) Finally, we déa] here with a public not a private
ody. oo

I am cognizant of the earnestness and force of the argument
that this application should be made the occasion to put an end to the .
City's further construction of projects under the Raker Act. As in
any matter involving judgment and discretion, however, the conflicting
factors must be balanced and a decision. reached.

Taking collectively all the factors into account, the balance. favors
approval of the change in location under proper conditions as set out
in the stipulations annexed hereto.

Under other circumstances and conditions, I am not prepared to say that
the approval of this Department could be forthcoming. I must and shall
look with jaundiced eye upon any further initiation of construction
activities under the Raker Act grants. It is only the special circum-
stances here present and above outlined, together with the remedial
stipulations, that have impelled me to conclude that the public interest
does not in this instance require a present determination as to diligence
or a forfeiture.

The application to change the right-of-way location is hereby.conditionally
approved as shown by endorsement of Map R-527, Revision 1, dated

September 15, 1958, which delineates in red the amended right-of-way
location, subject to the execution in quadruplicate by the proper officials
of the City and County of San Francisco of the revised stipulations en-
closed herewith and the filing thereof in the office of the Director,
Bureau of Land Management, Washington 25, D.C., within 30 days from
receipt of this letter. This conditional approval and grant is null and
void if the enclosed stipulations are not executed and filed as herein .
required. The approval of Map R-527, Revision 1, operates, as you know,

as ah abandonment of all theretofore approved rights-of-way of the City
and County of San Francisco situated south of the Tuolumne River from
0'Shaughnessy Dam to Early Intake for.a -tunnel aqueduct, penstocks, power
plant, etc., in the Yosemite National Park and the Stanislaus National
Forest, as delineated in green on said drawing.

Sincerely yours,
. (signed) STEWART L. UDALL

Secretary of the Interior

Dion R. Holm, Esquire
City Attorney

City Hall . .
San Francisco 2, California

Enclosures
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. California, hereinafter referréd to as Appli;ént,

,_

STIPULATIONS FOR_RELOCATION AND AMENDMENT OF RIGHTS-OF-WAY
TEEL PENSTOCK, POWER PLANT SITE, -

FOR TUNNEL AQUEDUCT, S s
SPOIL AREAS AND ACCESS ROADS AS APPROVED PURSUANT TO MAPS
916

FILED APRIL.10, 1914, JULY 3. 1916 AND DECEMBER 13, 1916
TN UNITED STATES LAND OFFICE AT SKCﬁﬁﬁEﬁiﬁz‘Cﬁ[IFﬁﬁﬂﬂ

MAP R-527, REVISION NO. 1, FILED OCTOBER 2, 1958.

(Amended Sacramento Serial No. 010130)

Pursuant to the act of December 19, 1913 (38 Stat. 242),.and in considera-

tion of relocation gnd jnstallation of its facilities and thé gfanting to

-of-way applied for, the City
f the State of

it by the United States of amended rights

and County of San Francisco, a municipal corporation o
does hereby stipulate

and agree and does hereby bind itse1f; its successors and assigns, as

- ., &

follows:
General

1. These stipulations apply to the right-of-way requested. by
Applicant across national park and national forest land as shown on
that map entitled "Hetch Hetchy Water Supply. . Canyon Power Project,

. Amended location of Tunnel Aqueduct, Steel Penstock, Power Plant Site,

Spoil Areas and Access Roads.. Yosemite National Park and Stanislaus

- National Forest, California" Drawing No. R-527 revision No. 1, signed
- .by H. E. Lloyd, Manager and Chief Engineer, on Febru
. revised on September 15, 1958, as filed with the land office at

ary 17,1958, and .

Sacramento, California, on October 2, 1958, as an amendment to the
-City and County -of San Francisco's previous applications for rights-

of-way for tunnel aqueduct, pressure pipe, power plant site, and

diversion dam site filed under Serial Numbers 07259, 09719, 010128

and 010130. :

- 2. The Applicant shall take all reasonable precautions to avoid and
prevent damage to property and resources of the United States. Applicant
will pay to the United States Treasury, on demand, for all damage to the
said property and resources resulting from the breaking or overflowing,
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leaking or seepage, of water from the conduit and for all damage to such
property and resources caused by the negligence of the Applicant, "its
employees, contractors or employees of contractors.

3. All containers of explosives shall be disposed of by the Applicant
in such manner that they shall not be accessible to the public, livestock,
or wild game. : :

4. The applicant will not infringe upon the rights of the public to
enjqi free access to the Tuolumne River between 0'Shaughnessy Dam and Early
Intake. ‘

5. The Applicant will prevent its employees, agents, and contractors
from releasing debris or fines arising from excavation, deposit of spoil, min-
ing, conveyance, refining, or washing of materials into the Tuolumne River
or its tributaries. :

G

e

. 6. The Applicant will release water to stream flow from 0'Shaughnessy
Dam according to the following schedule: .

- Period Release from O'Shaughnessy Dam in Sec. Ft. Qﬂ
May 1 through September 15 Minimum of 75 cfs
September 16 through April 30 : ﬂ“’*~"M1n1mum of 35 cfs

PROVIDED THAT, in addition to the releases provided for above,
Applicant interposes no objection to the Government diverting not to
exceed 0.5 cfs for the Federal consumptive use of water in Yosemite
National Park and not to exceed 5.0 cfs for the Federal consumptive use
of water in Stanislaus National Forest, all within the watershed of the
branch of the Tuolumne River above Early Intake. To the extent any
portion of such 5.5 cfs of water is diverted from the Tuolumne River
between 0'Shaughnessy, Dam and Early Intake for use by the Government,
the releases provided for above shall be increased to the extent of such
diversions or uses. This paragraph shall not be construed to add to or
to limit any rights of the Government to the use of the water of the
Tuolumne River System; and :

PROVIDED FURTHER, that the releases shall be measured at the existing
gauging station located approximately 3/4 mile below 0'Shaughnessy Dam; and

PROVIDED FURTHER, that during two years, not necessarily consecutive,
- each beginning April 1 and extending through March 31 of the following
year, a fishery and recreational (including aesthetic) study shall be made

iﬂ
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to determine whether or not the above schedule is adequate-and, if not,

to determine the magnitudes of the minimum flows required. This study

shall be made jointly by the National Park Service, United States Forest
Service, and the United States Fish and Wild1life Service during two years
when . the desired regulated minimum release can be maintained for more than
half the period of May 1 through September 15, to assure sound testing for
the purposes indicated. The Applicant and the California Department of :
Fish and Game may participate in this study, if they desire to do'so. The
two such years shall be selected by the Secretary of the Interior after
consultation with the Secretary of Agriculture. During the course of such
study the Applicant shall make such adjustments of flows as may be requested
as. a basis for making observations; and _

PROVIDED FURTHER, that if it is found during the study that the
September 16 to April 30 schedule is inadequate for the spawning of trout,
a modified schedule of releases between 35 cfs and 75 cfs may be recommended

for all or part of March and April; and
PROVIDED FURTHER, that at the conclusion of the aforesaid two years

.of study and based upon such study, the agencies participating in the study

shall make recommendations to the Secretary of the Interior as to the re-
quired flows. Such recommendations shall become part of these conditions,
unless the Applicant, within 30 days from.receipt of notice of the recom-
mendations, shall file with the Secretary of the Interior its objections
thereto. In such. event, at its request, the Applicant shall be afforded
a hearing regarding these objections before a special hearing officer who
will render proposed findings of fact. The Secretary, after considering
the proposed findings of fact and the record, shall determine what addi-

tional flows, if any, shall be required over those specified above.

. 7. changes in magnitude of water releases into the Tuolumne River
from 0'Shaughnessy Dam shall be gradual and minimal and shall be restricted
to those having a fairly constant rate of change producing not more than
double nor less than one-half the previous release over a one-hour period,
except as may be required by emergency operations resulting from mechanical
failure or other conditions beyond the control of the Applicant.



As to Yosemite National Park

, 8. The ﬂppTicant shall take all reasonable precautions to prevent
forest fires and shall assist the Superintendent of Yosemite National

Park to extinguish forest fires in the vicinity of any tract which may be -

.used hereunder, and in the preservation of good order within the metes and
bounds of the area. Applicant will reimburse the National Park Service
for fire suppression costs due to any fires resulting from operations of
the Applicant. The cutting or destruction of vegetation shall be held to
a minimum. A1l slash and debris resulting therefrom shall be disposed of
as directed by the Superintendent. .

9. The Applicant shall allow the National Park Service, without
charge, to construct or permit to be constructed in, through or across
the land covered by said right-of-way, roads, trails, conduits and
other means of transportation or communication not inconsistent with
the enjoyment of said right-of-way by the Applicant.

10. The Applicant shall take adequate measures, as directed and
approved by the Superintendent of Yosemite National Park, to arrest and
prevent soil erosion on the lands covered hereby and shall so utilize
such lands as not to contribute to erosion on adjoining lands.

11. The boundaries of the spoil area’ immediately below 0'Shaughnessy
‘Dam are to be adjusted as designated by the Superintendent of Yosemite
_National Park, to save the screen of trees along the river bank.

12. When required by the Superintendent,.the'Applicant will have the

rock spoil area sprayed, to reduce its conspicuousness. The Superintendent -

will specify the liquid mixture to be used for this artificial weathering
purpose. ‘

13. Within one year after completion of the project, all buildings
and other facilities of a temporary character erected within Yosemite
National Park, not required for the continued operation and maintenance
- of the project, will be removed and the sites restored to as near a

natural condition as possible. : :

14. Within one year after completion of the project, the structures
on the access roads (trestles, viaducts, bridges, etc.) toward the base of
the Dam will be removed and the area occupied by same will be restored to
as near a natural condition as possible. A1l other access roads will be

kept locked by the Applicant.

e E
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15. In order for the Superintendent to provide for the adequate -
protection of Park values during the construction and development phases
of the Canyon Power Project, the Applicant will. reimburse the National

‘Park Service for the salary and expenses of one full time Park Ranger to

be assigned to the Hetch Hetchy area from the beginning of construction
activities until the close of the cleanup work following the completion
of construction. The liability of the Applicant to reimburse the National.
Park Service under this stipulation will terminate at the time the Applicant

has fully complied}with stipulation No. 14.

16. The location, design and standard of any road or trail, and the

location of any structures ot other improvements to be constructed within

Yosemite National Park by the Applicant in connection with the Canyon
Power Project must be approved by the Superintendent of Yosemite National

Park before construction is started.

17. The Applicant shall conform to all regulations now or hereafter

. adopted and prescribed by. the Secretary of the Interior governing Yosemite

National Park.

1

\
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. As to Stanislaus National Forest

18. The value of all timber cut or destroyed by the Applicant or its
agents which is merchantable in accordance with specifications contained
in timber sales current at the time-of such cutting or destruction shall
be paid at standard stumpage rates then in force for the Stanislaus
Natijonal Forest, and all slash and debris resulting from the cutting or
destruction of such timber shall be disposed of as the Officer-in-Charge

may direct.

' 19. The Applicant will protect the scenic and aesthetic values of
the right-of-way and the adjacent land including spoil areas consistent
with the authorized use and as prescribed by the Forest Service.

20. The Applicant will construct access roads to standards-and
specifications approved by the Forest Supervisor in advance of construction.

21. The Applicant will join with the Forest Service in preparing and
actively participating in a fire plan which shall set forth in detail
their respective responsgibilities for the prevention, control and extin-
guishment of fires on tue project areas and on adjacent areas.



22. The Applicant will allow officers of the Forest Service free
and unrestricted access to, through, and across all lands covered by said
_rights-of-way in the performance of their official duties, and will allow
the Forest Service without charge to construct, or permit to be constructed
in, through, across or under the land covered by said rights-of-way, roads,
trails, conduits, ditches, and other means of transportation or communication,
not inconsistent with the enjoyment of said rights-of-way by the Applicant.

23.  The Applicant will locate and construct all roads and spoil areas
.to reduce to a minimum the disfigurement of the landscape and erosion of the
soil. Such special measures to prevent erosion, as may be required by the
Forest Supervisor in writing, shall be installed by the Applicant. Material
from slides that occur after construction work is completed shall be dis-
posed of by the Applicant, at locations where not destructive to or in
prevention of revegetation, and in such manner as-not to be susceptible
to erosion or harmful to scenic values. .

24. The Applicant will dispose of brush and debris as directed by the
Officer-in-Charge. Any brush and debris to be burned will be disposed of
in accordance with the fire plan approved by the Forest Supervisor. The
Applicant will avoid damage to young growth and will fall all snags over
25 feet in height and within 100 feet of the center line of all roads.

25. The Applicant shall conform.to.all regulations now or hereafter
adopted and prescribed by the Secretary of Agriculture governing Stanislaus
National Forest. . :

AND FURTHER, the City and County of San Francisco agrees to observe the

‘nondiscrimination provisions prescribed by sectibn 301 of Executive Order 10925’f

- dated -March 6, 1961 (26 F. R. 1977), which are incorporated herein by |

reference, and as used therein "contractor" means the grantee of the right-

of-way (Exhibit A).
IN WITNESS WHEREOF, the said City and County of San Francisco has

caused this instrument to be executed in the City of San Francisco’%Ca1ifornia,:

——

this 3 day of May s 1961.
CITY AND COUNTY OF SAN FRANCISCO
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UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF LAND MANAGEMENT

.LAND OFFICE

.4201 U.S. Courthouse and Federal Bldg.

.650 Capitol Mall
Sacramento, California
95814

.Febrqary 9, 1965
. .DECISION

City and County of San Francisco °:
c/o 0.L. Moore, General Manager :
Power and Utilities Engineering :

Bureau . © :
425 Mason Street -2
San Francisco, €alifornia 94101 :

Amended Location Approved

Right-of-Way

£ory
In reply refer to:

Sacramento 010130
L:GAC

Your reference:

Hetch Hetchy Water
Supply - Canyon -
Cherry Power Develop-
ment - Canyon Power
Project

Early Intake Resvr
Bypass and Tunnel
Aqueduct

On May 26, 1964, the City and County of San Francisco filed amended right-
of-way application, Sacramento 010130, pursuant to the Act of December 19,
1913 (38 Stat. 242). The: right-of-way was originally approved on September

22, 1917, and amended approval granmted on April 27, 1961.

The present amendment pertains to the Canyon Power Project approved by
Drawing No. 527, Revision 1, for the installation of the proposed reservoir
bypass. The application involves a small triangular area, 2.53 acres,

to be added to the power plant site, as delineated on Drawing C-3148, in

‘SECh ]]’ To ] S}) Ro 18 Eo’ MoDoMo

The application also covered an amendment for a tunnel aqueduct right-of-way
100 feet wide as shown in red on Drawing No. C-3148. The applicant stated

* that they discovered that the section of the Mountain Tunnel was not covered

by a Raker Act application. The City and County of San Francisco had an
approved right-of-way 250 feet wide for a canal or aqueduct extending from
the Early Intake Diversion Dam to the Mountain Tunnel. This right-of-way
was approved by the Secretary of the Interior on September 22, 1917 under
Serial No. 010130, however, the City constructed a tunnel aqueduct instead
of a canal and apparently neglected to file for an amended location.
Accordingly, the application, as amended for the tunnel aqueduct right-of-
way 100 feet wide as shown in red on said Drawing No. C-3148, is to correct"

this situation.

4
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Reports have been received from all of the interested agencies, indicating
that there would be no objection to the amendment of the right-of-way subject
to certain stipulations. The execution of the stipulations by the City was
authorized by Resolution No. 28-65 of the Board of Supervisors of the City
and County of San Francisco on January 11, 1965, and the set of stipulations
were executed by Mayor John F. Shelley on January 26, 1965.

Accordingly, the application for the amendment of the right-of-way for the
additional area to be added to the power plant site and the tunnel aqueduct
as delineated in red on Map No. C-3148 is hereby approved. The approval is
subject to all valid existing rights, and to the stipulations signed by

the permittee and made a part hereof, and to the provisions, limitations,
terms and conditions of the Act of December 19, 1913 (38 Stat. 242).

The request for the amended location stated that upon approval thereof that
the City will abandon the right-of-way granted in 1917, which was outlined
in green on Drawing No. C-3148. Relinquishment Forms 4-621a are enclosed
for execution by the permittee and to be returned to this office for further
appropriate action. :

signed: - Jesse H. Johnson
Jesse H. Johnson

Assistant Manager
Adjudication Branch

Enclosures 2 ‘ T ‘
Form 4-621a .
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STIPULATIONS FOR AMENDMENT OF RIGHTS-OF-WAY
“FOR_CANYON POWER PROJECT APPROVED BY

SECRETARY OF THE INTERIOR ON MAY 26, 1961
TO ADD ADDITIONAL AREA FOR EARLY INTAKE
RESERVOIR BYPASS .
MAP C-3148 FILED MAY 26, 1964 IN UNITED STATES
LAND OFFICE AT SACRAMENTO, CALIFORNIA

(Amended Sacramento Serial No. 010130)

Pursuant to the act.of December 19, 1913 (38 Stat. 242), and in consideration
of the granting to it by the United States of amended rights-of-way applied

for, the City and County of San Francisco, a municipal corporation of the State

- of California, hereinafter peferred to as Applicant, does hereby stjpu1éte

and agree ﬁnd does hereby bind itself, it successors and assigns, as follows:

1. The amendment applied for is subject to the set of stipulations executed

by ‘Applicant on May 23, 1961 relative to application for amendment of necessary
r%g?ggsof-way for its Canyon Power Project. (Amended Sacramento Serial No.

0 .

2. Construction will not start until plans for disposal of tunnel spoil and
stabilization of same in place are submitted by Applicant and approved by the
United States Forest Service. :

3. The amendment applied for is also subject to provision that water diversions
by Applicant below Early Intake Dam do not decrease the magnitude of water
releases from 0'Shaughnessy Dam for fish, and provided these releases in
addition to accretional runoff be permitted to enter and continue in the
Tuolumne River below Early Intake.



cory
+ .IN WITNESS'NHEREOF the said City and County of San Francisco has caused
this instrument to be executed in the City of San Francisco, Ca]ifornla.

this 26th day of January . 1965.

CITY. AND- COUNTY OF SAN FRANCISCO
 ATTEST: o . | | R

_/s/ Jdohn F. Shelley
. Mayor

4 / _Robert J. Dolan _
C erk of -the Board of S Supervisors
of the City and County of San Francisco
State of California . /s/ James J. Finn :
Acting General Manager of Public Utilities
City and County of San Francisco

‘FORM APPROVED:
Subscribed and sworn to before me

this 26th day of Jan.. ,1965
.. /s/ Thomas M. 0'Connor : : _
~ City Attorney
City and County of San Francisco .

’

s/ Martin Mongan.
County CIerk

. in and for the City and County of
B spubw}l]5:T1:é1gguggﬁnse] - San Francisco, State of California

.;{



" PUBLIC UTILITIES COMMISSION

Lu_r HETCH HETCHY WATER AND POWER
L | BUREAU OF LIGHT, HEAT AND POWER '

855 HARBISON STREET
SAN FRANCISCO, CALIFORNIA 94107

i 01. ) | 558-3821

) - January .23, 1973

: :z ' Subject: Hetch Hetchy Releases for Fish

b Y Enhancement and Environmental Aesthetics

Mr. Felix Smith

Field Supervisor

U. S. Department of the Interior

Bureau of Sports Fisheries and Wildlife -
Division of River Basin Studies -

2800. Cottage Way, Room E-2727.
Sacramento, California 95825.

'_.‘

- Attention: Mr. Jody Hoffman
Dear Mr. Smith:

Based on our informal review of your preliminary report, transmitted herewith
are twelve coples of "Tentative Schedule for River Releases for Fish Enhancement
and Environmental Aesthetics Below O'Shaughnessy Dam". Copies are emclosed

for your distribution to the various interested agencies for their review.

o

P
—a

This tentative schedule is for your consideration as an alternative proposal
to Volume II of the Summary Report prepared for the City by Bechtel and sent
to the various agencies last November 30,

We belleve this schedule is fair as it is based upon the actual amount of water
available from the watershed as indicated by precipitation and runoff.

The "apportionment is commensurate with' available waters during wet years
through relatively dry yeats.

Under columns "C" and “D", the City would be receptive, as permitted by the California
Department of Public Health, to recapture the river release at Early Intake by.
diversion into Mountain Tumnel. } .

Based upon historical data, calculations indicate that Schediuile "A" would be
applicable 44Z. of the time; Schedule "A" or "B" would be. applicable 63% of the time;
Schedule "A"™ "B" or "C" would be applicable 89%. of the time.

We would be happy to meet with your group at your convenience to discuss this
tentative schedule. If you have any questions or comments regarding this schedule,
or the river release matter in general, feel free to contact Mr. C. T. Beggs

(415-558-5924). of this office.
Very truly yours,
3 J I :2
Enc. L\-/ L;.,.’/ LD

K L 0. L. MOORE
[y General Manager

S ol .



TENTATIVE SCHEDULE “
River Releases For Fish Enhancement 8 Environmental Aesthetics
Below O'Shaughnessy Dam o
(Releases Vorying With Precipilation or Runoff os Applicoble ) -
Indicator eleased
Flow in cfs i
- |
PERIOD A B C D l
' 150 10.00 . ke -
Jan, [ — Jon. 3/ % 75 50 6.00 35 6.2 25
Feb.! — Feb. 28 S = | “% 7 |7 = y I
= 2550 1870 : . <. |
Moz = Mar. 31 > | w |2 —% %
| ' 2936 23.00 .50 <IEST r
Apr. | — dpr. 15 "7 60 2 25
— } 1S
Apei6 = Apr. 50 i i | L o0 | ! w | 2
L | 3.0 | 2400 —27.00 <2/.00
Moy | — Moy 15 /50 /25 7 50
vMoylG-—M.ay.B/ { 200 i 125 {' 100 * e [
' 32.35 — | & 2775 <2/ 75 J
Jme | —June 30 200 /25 100 75
- 680, 000 545 000 ¢/5 000 </3, 000
Soly I =dJuly 31 /50 _ 25 0. 7%
- 724 000 28Q 00 _— |44 o00 <#4q, 007
Aug./ = Auvg. 31 /50 . 25 | /00 7
Sept! = Sept. 15 ~750 /25 | 100 /75' g
Septlo—Sept.30 /9 /00 75 50
.1 —0Ocl 3/
gct 1 —=0ct 3 75 60 | - 50 | 3 )
Nov ! — Now 30 :
T - 75 50 w | L—
. y { ) ’
Dec/ — Dec 31 1 75 50 5 i wj’
Tolol in Acre-feet 8L 472 6,23/ 46,3/ 32,400 |

L = Indicators from Jon.! 1o June | 'lo be the precipitotion meosured 0! O'Shaughnessy since chﬂl
From July | 1o Jonl, indicotors are 1o be meosured inflow into Helch Herchy Res'r since Ocl, |

© 2= All measurements os of the firs! of the period.

J
|
)
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UNITED STATES DEPARTMENT OF AGRICULTURE
FOREST SERVICE

Stanislaus National Forast
175 South Fairview Lane, Sonora, California 95370

2750

September 26

r
Mr. Kayler Martinson, Regional Director
U. S. Fish and Wildlife Service
1500 N.E. Irving Street
P.0. Box 3737

. Portland, Oregon 97208

Dear Mr. Martinson:

¢

We have reviewed the Fish and Wildlife Service draft report on
the Canyon Power Project. We have no additional comments and
concur with the recommendations in the report.

Sincerely,

ot ot/

Forest Supervisor

g E E . E g £ £ . £ E.. £ E . E_ E_ €& E. B E_ E_ £ .



United States Department of the Interior

NATIONAL PARK SERVICE
WESTERN REGION

L.:] 450 GOLDEN GATE AVENUE. BOX 36063
Y IN REPLY REFER TO: SAN FRANCISCO. CALIFORNMNIA 94102
L7h23 .
(WR)PSN August .27, 1975

-4 | o
. : Mr. R. Kahler Martinson
: ri Regional Director
U. S. Fish and Wildlife Service
P. 0. Box 3737-1500 N.E. Irving Street
Portland, Oregon 97208

Dear Mr. Martinson:

|
hég' ' The draft of the proposed report, "Tuolumne River Flow Study, Canyon

: Power Project (Robert C. Kirkwood Power Project), California," has been

reviewed in Yosemite National Park and in the Regional Offige. We

Py concur with the report and the recommendations and-conclusions it

} contains. We recommend that it be prepared in final form for trans-
mittal to the Secretary of the Interior for his attention and appro-
priate action. If fully implemented, recommendations in this report
should provide for the appropriate recreational use and perpetuation
of the natural resources affected by this project.

Drafts of this report were forwarded to this Office and to Park Super-

intendent Leslie Arnberger, Yosemite National Park, by Acting Field

Supervisor James D. Carson, Division-of River Basin Studies, Sacramento,

California, on August 6. To expedite the review progess, typographical

discrepancies and minor omissions to the report were sent directly to

your Sacramento Office by Assistant Superintendeat John Good. A copy
_of his correspondence is enclosed for your information.,

We acknowledge, with appreciation, the active interest and effective
direction the U, S. Fish and Wildlife Service has given to this coocpera-
tive endeavor. Many thanks to all of those who have participated in
this program. .

o . ' ‘ Sincerely yours,

.
" %J ?’/ wpbhiis

Howard H. Chapman
- Regional Director
» Western Region

-
e
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. ] .- EDMUND G. BROWN &
STATE-OF CALIFORNIA—RESOURCES AGENCY ™~ ~ . |, DR, G-

DEPARTMENT OF FISH AND GAME -’ g

1416 Ninth Street
Sacramento, CA 95814
(916) 445-3531

May 18, 1976

R e

Mr. R. Kahler Martinson

Regional Director

U. S. Fish and Wildlife Service

P. O. Box 3737

Portland, Oregon 97208 . . -

: -k - . —
Dear Mr. son.}\ S :._—"'-.‘-’-;'.%.'.' ’
d.jtl**/ X b
. T et

We have completed our review of the Service's draft repor: on the Canyon
Power Project flow study and offer the following comments.

We concur with the general recommendations of the report. Our concurrence
includes the recommended flow schedule (page 50) which is repeated here
for convenience.

Period CES
January 1 - April 30 75
May 1 = June 30 200
July 1 -~ September 30 150
October 1 - December 31 75

This minimum flow schedule should be adhered to regardless of runoff.

It is essential that there be follow-up studies to evaluate the effective-
ness of this flow schedule. We would further recommend that the water be
made available as an annual block of water (83,000 a.f.) in order to facili-
tate post=project evaluation and management.

A problem of considerable importance is the relationship between water lﬁ
diversions from the Tuolumne (including present and ultimate diversions

by the City of San PFrancisco) and the reproduction of the Tuolumne River
king salmon. Studies show a strong correlation between spring outflow

and the number of young salmon which survive to return as adults.

Present flows available for salmon are released from Don Pedro reservoir
under stipulations set forth in Federal Power Commission license 2299.
These flows run concurrent with a salmon-flow study which is to be carried
out for 20 years until 1991. Upon termination of the study the Federal



b

Power Commission will rule on what flows will be maintained in the future.

The existing flow schedules in the salmon spawning and rearing area of
the river (La Grange to Waterford) are aimed at providing water during
the prime spawning period (October through December). While this is im-
portant we now believe the spring outflow (March through June) is most
critical. At this time the young salmon are growing and moving out of
the spawning area downstream to the Delta and eventually out to the ocean.

Increasing demands on Tuolumne water by the City of San Francisco and the

irrigation districts may make it impossible to maintain adequate spring
flows in the river. We would recommend that the flows stipulated in the
Canyon Power Project agreement be considered as "fish water! releases and
be allowed to flow the entire length of the Tuolumne River. These flows
are to be added to the flow releases made below the New Don Pedro Project
that are stipulated in the FPC license for that project. The benefits to
the fisheries from such a water release warrant support from the Secretary
of Interior and the U, 8. Fish and Wildlife Service.

We appreciate the opportunity to review the report and to express our

views on the proposed flow schedules. Should you have any questions,

please contact Mr. A. E. Naylor, Regional Manager, Region 4, 1234 East
Shaw Avenue, Fresno, CA 93710, telephone (209) 222-3761..

Sincerely,

Director
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. EREN O HIiLOx oL vy ATIER AND 1 DV‘V Ly

'} el %R
L . BUREAU OF LIGUT, HEAT AND POWER -
‘ T ' 835 MARRISON STRELT
| ] . i . SAN FRANCISCO, CALIFOKNIA 'v4107
| . §88-3921
b
»-1 : . . Octodber 6. 19?6
3 ] teget  C. . -, .'
- - "'.“:?,";' o Subject: Tuolucnoe River Plow Study n -
SO B . Cenyon Powar Project . ~ . . . . -
; I . - Califorria :
% R ’ , : .
'r4 ° The lonoradla Thoias Rleppe : o B
;aﬂ “gocretary of the lnterioz o ' C T
™ _United States Department of Interior ' . . . ST,
i Yzshington, D.C., 20240 . - - .-, . R

" pesr Hr. Secretery:

L:

On Sepcecher 15, 1976, thio office received copies of the report enticled "Tueluvume
_giver Flow Study, Canyon FPower Troject, California™. 1he report was prepaxed by

. tho U.S. Edsh aod Hildlife Scxvice and percains to a.field study comducted by them
. ¢n cooperation with the Kotional Park Service, the U.S. Forest Service, antd tho
., Califcrais Departirent of ‘¥ish and Gaxe pursuant to "Stipulacions ror Ralocucion - -

' And Amendment 0f Righta-Of-Vay FowrsTunovel Aquoduer, Stenl Penstocks Power Plaat. |
§ito Spoll Areas 4nd Access Boais As Approved Pursuact Yo Maps Piled April 10, 1814,
“ July. 3, 1916 and Decembux 13, 1916 in Uaited States lLand Office at Hacranrento. i

. galiferaia, Map R-527, Ravision Ko. 1. Filed Octobar 2, 1958 (Awccnded Bacrsmentd -

" garial Me. 010130)". . - i : .

~ E ..

gtipulation ¥o.-6 of the obove ustipulationo astoblisled a provisional stresm flow
. pelessa schedula fron 0'Shauphneossy tan into the Teolunnae Biver. It further
stipulaced that during two one-ycar -periods, a fishery and recrcational (Including .
secothetic) study vas to be rade to dotercing the adeguacy of the provisicnal rclease
. - gchadule, asd if the gchedula vas found to be ipedequate, to determing the magoitude:
- of tue uiniruz flovs requircd. In oddition, it stivuslated thut the agenciez partic~
$pating in tha ctudy tacke rccomnqudatio:s to the Sceretary ne to tha ninipum flove

;..requirnd.

£,

£

£

. The Citf sod County of Sen Francisco, koown &e the Aﬁplicaﬁt fn the stipulations,
. by this letter formally objccta to the recoucendatiors sot forth in the subject
. . repott and requests that & keariog be huld resgsrdiag its objections. ’
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. The principal odbjeztion tha City has to the subject report is that the recoccended

PN .

E .

‘fhoiﬁonorable Thozas Kleppe ' -2~ ‘October 6, 1976

i

strean flow release schedule delow O'Shaugnessy Can is ezcessive and unjuatifiabla,
Cuzreat ainizum releases by the City iato tha Tuolumne River aras 36,305 acro~feet ¥
&uaually. Thoe relezses recom=ended by the Fisk and Wildlife Sarvice would be 33,144
acre-feet anaually, 2305 of the curreat releases. The reocozmended releases represcn
11.32 of the znnual averazae runoff of the Hetch Hetchy watershed aad 23.1% of the .

. storage cspacity of Hetch Hatchy Reservoir., The racomrended relcases would result

in yveduced capability by the Hetch Hetchy syster to daliver water to the Saa Francis;j

- Bay Area for domestic consumption. Furthermore, the recormended relsases would
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" tae Hetch iecchy watershed that could be expected to be available Zfor pover generation.

Tesult in the unavailadility of 37,000 scre-feet of water yearly for hydroolectric
pover genzration at Kirlwood (Canyon) and Moccasin Powerhouses, resulting in the
loss of 82 million kwh of elec:ric.pownr and $1.3 millfon {n revenue. - wy

The sizing of the various components of the Canyon Power and the Hoccasin Powerhouse
Projects was conditioned upon the water ralcase schedule sat forth in Stipulation §6.
Tha provisiozal reclease schedule was utilized to establish the amount of vater from .wl

San Francisco had vo way of dnticipating that the recommended relecases would be 2.3

tizes the provisional rcleascs established by the Secretary in 1561. il

It 13 the opinion of tha City that the data presonted in tha report does not suffi-
cieatly dewonstrata aor justify the conclusions Teached and the recormendations put
forth. Tho implezentation of the recommended water release schedule would iznoce
an undue and unjustifisbls hardship upon the domestic water supply and~electric
powver generation potential of San Franmcisco's Hetch Hatchy Water and Power Project. EJ

Very truly yours,

. Q¢ Le MCORE .
© General Manager

cec: Mr. R. Kahler Martinson
Regional Director T ' '
U.S. Fish and Wildlife Servic P . ' i
P. 0. Box 3737 : A _ ‘
Portland, Oregon 97208
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United Scates Department of the-Incerior

OFFICE OF THE SECRETARY
WASHINGTON, D.C. 20240

In Reply Refer To:
FWS/ES
Ss 21191

QEC 13178
Dear Mr. Moore:

The Secretary is in receipt of your October 6, 1976, letter
requesting a public hearing and has asked me to advise you
of our response to your request for a hearing. The report,
Tuolumne River Flow Study, Canyon Power Project California,
was prepared following a two-year interagency study pursuant
to amended right-of-way stipulations proffered by former
Secretary of the Interior Udall on April 27, 1961, and
.agreed to for the amending document by the Clty and County
of San Francisco on May 3, 1961. The recently completed
study promulgates six recommendatlons, the salient
recommendation entailing increased minimum flow regimes for
protecting the fishery, recreational use, and esthetics of
the Tuolumne River downstream from the Hetch-Hetchy Reserv01r
and O'Shaughnessy Dam. .

On the basis of the studies and the ensuing recommendations,
the Fish and Wildlife Service has concluded that the present
on-going schedule of minimum releases to the Tuolumne River
at 0'Shaughnessy Dam is inadequate for the protection of the
downstream fishery, recreational and esthetic values. The
Service believes that the new schedule of recommended mini-
mum releases together with other pertinent recommendations
in the Pish and Wildlife Service's report, will provide an

acceptable level of protection for the natural values
associated with the 12.1-mile reach of the river traversing
lands within '‘Yosemite National Park and Stanislaus National
Forest.

Under terms of the authorized right-of-way amendment granted
by the Department, the recommendations resulting from the
Tuolumne River Flow Study would become a pagt . of the con-
ditions under which the Canyhn Power Project would be
operated, unless objections were filed within 30 days of )
this notification. Under this agreement, the.San Francisco
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Supervisor, FWS, Sacramento, california (ES) ~ i -
cc: :
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Public Utilities Commission:would be afforded a hearing
before a special hearing officer who would render proposed
findings of fact. The Secretary, after considering the

proposed findings of fact and the record, would determine
what flows would be required.

The Department of the Interior hereby acknowledges your
appeal and request for a hearing. By this letter,

I am advising you and Mr. Hennings of our intent to conduct
a hearing. As soon as arrangements are made, I will provide
you with information regarding the date, time, place, and
other specifics of the hearing.

The Department appreciaées the assistance extended the Fish
and Wildlife Service and the cooperating agencies by the -
San Francisco Public Utilities Commission in carrying out

the flow studies.

.Sincerely yours,

{Ssd) Douglas P, Wheeley

. 3 Assistant Secretary for Fish
s ¢ and Wildlife and Parks

Mr. 0. L. Moore :

General Manager, Hetch-Hetchy
Water and Power )

855 Harrison Street

San Francisco, California 94107

Enclosure

.“
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. o - IN REPLY RLMER

- UNITED STATES |
DEPARTMENT OF THE INTERIOR'

OFFICE OF THE SOLICITOR

SAN FRANCISCO FIELD OFFICE
450 GOLDEN GATE AVENUE, BOX 36064
SAN FRAMCISCO. CALIFORNIA 94102

March 4, 1977

Memo?andum
To: Associate Solicitor, Conservation and Wildilife’
From:- Field Solicitor, San Francisco

Subject: . City and County of San Francisco
Tuolurine River Flow Study '

As you are awvare, as a result of a Fish and Wildlife Service
Report, known as the Tuolumne River Flow Study, the City of
San Francisco and the Turlock and Modesto Irrigation

Districts have obJected to the study recommendations and

have requested a hearing. The Administrative Law Judge has
set March 18, 1977, for a pre-hearing conference and requested
the parties to address the matters listed in his January 19,
1977, letter, attached. -

In the meantime, counsel for the Districts made a Freedom of
Information request on the Fish and Wildlife Service by
letter of January 28, 1977, requesting a copy of the '
Environmental Impact Statement or documentatlion as to why
one was not prepared in relation to the Study's recommen-
dations.. The Service's response 1ls attached.

As a result, counsel for the Districté indicated ﬁe will

" file the attached joint pre-hearing statement with the

Administrative Law Judge requesting a stay of the
conmencement of. the hearings on the matter until an
Environmental Impact Statement has been prepared. I am
advised that the City of San Francisco concurs and wiil
join in the statement. .

Whether the 3udge can and will honor the request or not
remains to be seen. However, it is likely the Jugge may
seek Interior's position on the matter through this office

-0
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or he may go to the Secretary to seek guldance on what the
scope of the hearing is and/or whether a statement is
needed-and/or golng to be prepared. I would appreciate
information as to the Department's and the Service's
position on this 1ssue as soon as possible but in any
event before the scheduled pre-hearing conference. Should
the position concur with the City and Districts, it would
be unnecessary for the Judge to travel to San Francisco to
hold the conference.

In view of the foregoing, I might offer my views on the
question for consideration. I am of the opinion that an
environmental assessment has to be made and then either
an Environmental Impact Statement or at least a néegative
declaration must be prepared prior to the Secretary making il
a decision on the matter. Although an argument may be made
that since the stipulation occurred in 1961, the change of
right of way made in 1965, the project constructed about |
1965-1967, and the field study in 1968 and 1970, and therefore .
it was "grandfathered" in under the NEPA, it is not persuasive.
The court decisions overwhelmingly indicate that if the. :
implementation of a project takes place after January 1970, . il
NEPA requirements must be met. : :

£ E £ B B

Aésuming a negative declaration or an EIS is determined to

be necessary, a related issue for consideration is whether =
the document is needed before or at the hearing on the
matter or only when the Judge's findings are presented to .

the Secretary for his decision. While it may be argued

that the Secretary's decision. is what must be supported by
NEPA considerations, it can also be argued that the Judge
should have. the benefit of all alternatives, including some
that may not have been considered so far, so that his
findings and recommendations to the Secretary will have the
benefit and perhaps take into account the NEPA considerations.

As to how to comply with NEPA, 1.e. EIS or negative
declaration, the effect of the increased flows recommended
by the report will enhance the environment of the River and
thus a negative declaration would seem appropriite.
However, the result of increased flows apparently will
diminish the amount of hydroelectric power generated at the
City's Kirkwood Power Plant, which power is sold to the

B B E_ E_ E_ E._ E_ E_
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Irrigation Districts presumably at cost. The result is
that the Distriets would have to find another source at
high rates. As to the additional water released, the City
asserts, and which is disputed, that it cannot be used for
domestic consumption in San Francisco. In any event, the
entire matter 1s controversial to say the least, such that
careful consideration should be given as to whether to
prepare an Environmental Impact Statement. I might note
that the City and the Districts feels so strongly about
the need for an EIS, that they have indicated informally
that if the Administrative Law Judge does not suspend the
proceedings pending an EIS, they will petition the
Seeretary and, if necessary, take the matter to the U.S.
District Court. : '

Hence a determination should be made soon as to whether an
EIS or negative declaration is necessary and, if so, when.

If the answer is in the affirmative, because there are

several Federal agencies involved, Fish and Wildlife Service,
Forest Service, Park Service and Bureau of Land Management,

e determinatlon must be made as to who willl be the "le€ad

agency".
. RalphG. Mihan '
Field Solicitor
San Francisco
Enclosufe

cc:

Portland

Division of Ecological Studies, Fish and
Wildlife Service, Sacramento

Russell Mays, Reglonal Counsel's Office,
Agriculture

/gggional Director, Fish and Wildlife Service,
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Estimate of Catchable-Size Trout
by Reach by Length/Reach 1/

Rainbow Brown Total Net % Change
River Reach 1970 1977 1970 1977 | 1970 1977 1977 vs. 1970
1-0'Sh. Dam to v ]

Poopenaut Valley . 168 373 828 1,332 996 1,705 +71%
2-Poopenaut '

Valley . 221 194 546 673 767 867 +13%
3-Tuolumne Gorge 780 390 625 845 2,405 1,235 -49%
4-Tuolumne Gorge to .

Preston Falls 634 384 " 892 458 1,526 842 . -45%

 |5-Preston Falls to ‘ )

Early Intake 1,333 932 1,067 532 4,200 1,464 -39%
Total 3,136 2,273 4,958 3,840 8,094 6,113 -24%

{l/ Assumes sample sites representative of population distribution in reach. Expands

sample site data to reaches on a length/length basis.



APPENDIX I



E

?7~ 33

o fem Gmo o T B B B Gon T 0T
Estimate of Sub-Catchable Size Trout by
Reach by Area/Reach 1/
Rainbow Brown Total Net % Change
River Reach 1970 1977 1970 1977 1970 1977 | 1977 vs. 1970
1-0'Sh. Dam to . )
 IPoopenaut Valley 29 3,722 | 4;180 830 | 4,209 4,552 + 7%
2- ut '
el 1,829 2,751 | 7,275 2,943 | 9,104 5,694 -37%
3-Tuolumne Gorge 4,685 10,076 | 8,666 7,007 | 13,351 17,083 +28%
~Tuolumne Gorge 5,400 7,650 | 7;915 5,532 13,315 13,182 ° Y
o Preston Falls R
5-Preston Falls 7,776 3,931 7,691 3,418 | 15,467 7,349 -52%
o Early Intake : .
Total 19,719 28,130 | 35,727 19,730 | 55,446 47,860 -14%

ol

g

1/ Assumes sample site data representative of reach.

reaches on an area/area basis.

Expands data from sample sites to
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. STIPULATIONS FOR AMENDMENT OF RIGHTS-OF-WAY
FOR_CANYON POWER PROJECT APPROVED BY -
SECRETARY OF THE INTERIOR ON MAY 26, 1961
7O _ADD ADDITIONAL AREA FOR EARLY INTAKE
RESERVOIR BYPASS : .

MAP C-3148 FILED MAY 26,.1964 IN UNITED STATES
LAND OFFICE AT SACRAMENTO, CALIFORNIA

‘(Amended Sacramento- Serial No. 010130)

-

Pursuant to the act of December 19, 1913 (38 Stat. 242), and in consideration
of the grahting to it by the United States of amended rights-of-way applied
for, the City and County of San Francisce, a municipal corporation of the S;ate
of Ca]iférnia, hereinafter referred to as Applicant, does hereby stipulate

and agree and does hereby bind itself, it successors and assigns, as follows:

1. The amendment applied for is subject to the set of stipu]ations executed

by Applicant on May 23, 1961 relative to application for amendment of necessary
r;ghts;of-way for its Canyon Power Project. (Amended Sacramento Serial No.
010130). ‘ ' -

2. Construction will. not start until plans for disposal of tunnel spoil and
stabilization of same in place are submitted by Applicant and appraved by the
United States Forest Service. i :

3. The amendment applied for is also subject to provision that water diversions
by Applicant below Early Intake Dam do not decrease the magnitude of water
releases from 0'Shaughnessy Dam for fish, and provided these releases in
addition to accretiomal runoff be permitted to enter and continue in the
Tuolumne River below Early Intake. : ’
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ATTEST:

. /s/ Robert J._Ddlah
Clerk of the Board of Supervisors

'FORM APPROVED:

- By__/s/ William F. Bourne

S copry J

+ .IN WITNESS WQEREOF, the said City and County of San Francisco has caused ]
this instrument to be executed in the City of San ?rancisco, California, “

this 26th day of January , 1965.

CITY AND COUNTY OF SAN FRANCISCO

/s/ John F. Shelley
- Mayor -

of the City and County of San Francisco
State of California +/s/ James J. Finn
' Acting General Manager of Public Ut111t1es
City and County of Szn Francisco

é_;

E_

0

$ubscribed and sworn to before me

. : this 26th day of__Jan. ,JQGS&J
,/s/ Thomas M. 0'Connor
- City Attorney .
City and County of San Francisco = * . . MJ

- ' /s/ Martin Mongan

: County Clerk -
in and for the City and County of
San Francisco, State of California

— Public Utilities Counsel

£

E_ . E__
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if.‘ PUBLIC UTILITIES COMMISSION
CITY AND COUNTY OF SAN FRANCISCO

HETCH HETCHY WATER AND POWER

BUREAU OF LIGHT, HEAT AND POWER

.855 HARRISON STREET
SAN FRANCISCO, CALIFORNIA 4107
568-3521

January 23, 1973

A

Subject: Hetch Hetchy Releases for Fish
Enhancement and Environmental Aesthetics

Mr. Felix Smith

Field Supervisor

U. S. Department of the Interior
Bureau of Sports Fisheries and Wildlife
Division of River Basin Studies

2800 Cottage .Way, Room E-2727.
Sacramento, Califorxrnia 95825.

Attention: Mr. Jody Hoffman
Dear Mr. Smith:

Based on our informal review of your preliminary report, transmitted herewith
are twelve copies of "Tentative Schedule for River Releases for Fish Enhancement
and Environmental Aesthetics Below O'Shaughnessy Dam". Copiles are enclosed

for your distribution to the various interested agencies for their review.

This tentative schedule is for your consideration as an alternative proposal

to Volume II of the Summary Report prepared for the City by Bechtel and sent
to the various agencies last November 30.

We believe this schedule is fair as it is based upon the actual amount of water
available from the watershed as indicated by precipitation and rumoff.

The apportionment is commensurate with available waters during wet years
through relatively dry years. :

Under columns "C" and "D", the City would be receptive, as permitted by the Californi
Department of Public Health, to recapture the river release at Early Intake by
diversion into Mountain Tunnel.

Based upon historical data, calculations indicate that Schedule "A" would be
applicable 447 of the time; Schedule "A" or "B" would be applicable 63% of the time;
Schedule "A" "B" or “C" would be applicable 89% of the time.

We would be happy to meet with your group at your convenience to discuss this
tentative schedule. If you have any questions or comments regarding this schedule,
or the river release matter in general, feel free to contact Mr. C. T. Beggs
(415-558-5924) of this office.

Very truly yours,

Enc. o ) ;8 ;
.1/ 0. L. MOORE
General Manager
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River Releases For Fish Enhancement 8 Environmentol Acsthetics

TENTATIVE, SCHEDULE__

Below O'Shoughnessy Dam
(Releases Varying With Precipitalion or Rundff as Applicable }

O
Indicator Reweased m}
Flow in ¢ls
PERIOD A B C D |
o /2.50 70.00 6.00 <640
Jan. | — Jon. 3/ 75 50 35 : 25
/2.0 /5.00 /0.00 </6.00 m]
Feb.! — Feb 28 75 50 35 ﬂ.
) 25.50 1870 g 14,25 /25
Mor ! = Mor. 31 75 60 7/ .2
. T30 23.49 18.59 </ESE
Apr. | —4pr. 15 C 7 | 60 E7/ 25
Apr.l6 — Apr. 30 * 110 t — 100 * 50 * 2%
— 300 | 2éa0 = 27.90 <2.00 ;/,ml
Moy | — Moy 15 ' /50 /25 : 7 S04
toy 16 -/‘?ay 31 * 200 |. ! V723 * 180 * 75
R 32. 27 ' 2/.7: <275 |
ne | = June 30 s 200 ot 125 g 100 77 75
T 680, 000 545 000 #/5 000 <¢I5, 000 )
—= 729 000 2E4 000 +449 900 <¢4ﬂ,0y
Avg./— Avg. 31 /50 /25 229 | 7’.@1
| Sets— sept 15 ' |
i Se'pl ! — Sept.15 B /50 /725 100 75 Mj
Sepllb—Sepl. 30 Y77 /00 75 ) /50 "
Ocl ! —0Oct 31 75 80 . 50 /‘Hml
Nov.! — Nov. 30 /
“ i - 75 50 35 25
Decl — Dec 3/. 75 50 5 A‘W
Tolol in Acre-feet 8,472 8423/ 46, 34 32,400
B ) . [

L = Indicotors from Jon.l to June ! lo be the precipitotion meosured 0t O'Shoughnessy since Oc’
From July | to Jonl, indicolors are 1o be meosured inflow into Helch Hefchy Res'r since O. |
- 2= All measurements os of he firs! of !he period.
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January 22,

Wm. R, Gianelli
Oral Moors (2)
George Sears (2)
Warren Gant (2)
Roger K. Masuda (2)

Wm. Royce
Milo Bell
Richard Ridenhour

The enclosed copy of the 1978 Tuolumne River Flouw
Study Report is being sent to those listed above as
suggested by 8ill Gianelli.

You will nots four blank spébas in the 'last para=-
graph on page 3 concerning the flows of the South Fork
Tuolumne. As soon as the flow data is received from USGS
they will be sent to you for addition to the report.

It is noted thai some of the flows shown in Table 1
are estimates. Some of these figuras may be changed when

the South Fork Tuolumne data is received.

Sij:jgfly,
L
. ~ N t~tm

Rdbert C. Lewis

Fishery Consultant
509 Del Sol Avenue .
Pleasanton, CA ‘' 94566

Enc as noted abovs

L[]
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TUOLUMNE RIVER FLOW STUDY REPORT - 1978%

This report summarizes the field work accomplished during the summer and fall
of 1978. It includes temperature and flow data, use counts on the river made by
helicopter, and creel censuses of fishing actiﬁity. The area studied was from
Hetch Hetchy to Wards Ferry. This includes the area of the Canyon Power Project
which was studied and reported on in the Tuolumne River Flow Study report by
Fish and Wildlife Service, and also includes the lower river area which is the
proposed Clavey-Wards ferry Project.

The precipitation in the winter of 1977-78 was above normal making it an
exceptionally wet.year compared to the previous year which was exceptionally dry,
This made it possible to study the area in a very dry year previously reported
in 1977 and a very wet yesar in 1978.

The City of San Francisco rented 12 thermographs which were installed
August 8 - 12, 1978. 1Installation was delayed due to the heavy runoff. They
were removed September 19 - 22, 1978, ¢t was unfortunate that all thermographs
became inoperative prior to removal. Except for the two tﬁat did not operate
at all, the information obtained from the others was good even though it was for
a short period. The thermooraphs were installec during the hottest berind of
the summer and high temperatures were recorced at that time, The water became
cooler after the first week and high temperatures were not reached again,

Figure 1 shows the location of the thermographs in the drainage. Table 1
gives the dates the thermographs were installed and removed and the dates they
ceased to operate. It also shows the approximate flow of water on those dates
as well as temperatures taken with a pocket thermometer.

Table 2 illustrates the high anc low temﬁeratures recorded by the thermo-
graphs, the maximum, minimum and average daily Fluctuatatién of temperatures as
well as the average hours of the day that high and lou temperatures were recorded.
The high temperatures were recorded the first week the thermographs operated due
to the hot weather. The Eigh daily temperatures were generally from 1600 - 1800
hours, and the low tempefatures were generally from 0800 - 1000 hours with
exceptions noted in Table 2,

The air temperatures at Early Intake and the maximum and minimum daily
water temperatures recorded by the thermograph located at the gaging station

below 0'Shaughnessy Dam and at the gaging station above Early Intake are shown

*By Robert C. Lewis

Fishery Consultant
January 16, 1979
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graphically in Figure 2. The water flows at the gaging station above‘karly
Intake are also shomn in Figure 2. There was a mechanical problem wiéh the
gage below 0'Shaughnessy Dam and above Early Intake which caused some quastion;
able flow readings, The flows used here are those adjusted and submitted by
U.5.G.5., \Water spilled over 0!'Shaughnessy Dam from July 21 to August 14 which

provided more than the required fish water release of 75 cfs which comes from a

low levsl in the dam, The spill water over 0'Shaughnessy Dam was 70.7° F at

0920 hours and the fish water release was 50° fe This combined flow douwnstream

at the gaging station below 0'Shaughnessy was 69.8° F at 1010 hours on August 10,
1978, The temperature increase. through the study area hed been recorded at

77° F at the gage above Early Intake at 1500 hours with about 228 cfs-on

August 9, 1978, On August 10, 1978 it was recorded at 74° F, Colder water (50° F)

= T

was released from Kirkwood Power House at Early Intake and a large flow of cold
water (52° F) from the Holm Power House on Cherry Creek so the temperatures
dropped to 54.5° F below the confluence with Cherry Cresk at 1300 hours on

August 9, 1978. The weather had been exceptionally warm for several days

which partially. accounts for the high surface water temperature on Hetch Hetchy
Reservoir. With this situation, the water temperatures in the study area from
0'Shaughnessy Dam to Early Intake will be high regardless of the amount of water
released as long as it is spilled over the top of 0'Shaughnessy Dam. This is
shoun graphically in Figure 2, It shows that the water flow and air tempera-

ture dropped rapidly until August 14 causing the water temperature above Early

Intake and below 0'Shaughnessy Dam o drop -also. The air temperature increased
during the period August 14 - 17 to £9° F and the water flow accidently dropped
tp between 40 and 35 cfs. This caused the water temperature above Early Intake
to rise to 74° F due undoubtedly to low flow and high air temperatures as the
maximum water temperatures bslow O'Shaughnessy did not increase. All of this
water came from ths lou levél“fish'water release valve. When the water flow
above Early Intake increased to approximately 90 cfs, the water temperatures
above Early Intake and below 0'Shaughnessy continued to drop though the air
temperature again reached 90° F on August 20, The water spilled from the
surface of Hetch Hetchy Reservoir caused the water temperature abova Egrly

_Intake o exceed the maximum of 68° F proposed by Fish and wildlife Service
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Figure 3 shouws graphically the recorded water temperatures of thq'fuolumna
River above Hetch Hetchy Reservoir, South Fork Tuolumne, Tuolumne below the
South Fork confluence at Lumsden, Tuolumne below the Cherry confluence, Tuolumne
above the Cherry confluence, and Cherry Creek below Cherry Dam. If the thermo-
graph in Cherry Creek above the confluence with the Tuolumne and the instrument
in the Tuolumne above the Cherry confluence had operated propefly the informa-
tion would have been more meaningful. Nevertheless, it shows that the cold water
from the Cherry (Holm PH) mixed with the water from the Tuolumne made a high
temperature of 49° £ to 55° F which would be a good temperature for a fish water
releass below the proposed Jawbone Dam. It is interesting that the temperatures
at the lower end of the Lumsden campground were basically 54° F to 55° F with a
few peaks up to 59° anc 63° F, These peaks are seven days apart and were
caused by shutting down one unit at the Holm PH on Sundays, cutting the supply
of cold water from the Cherry by about SO percent. The temperatures at Lumsden
include the warmer water from the S5.F, Tuolumne. In Table 2, the average high
temperatures below the Cherry confluence occurred from 2400 - 0600 hours because
one unit of the Holm PH was shut down during that period on some of the days.
The air temperaturs shown in Figure 2 has a definite bearing on water temperatures
demonstrated by relating it to water temperatures plotted in Figure 3.

Table 1 shows the water temperature of the South Fork Tuolumne to be 759 F
on August 8, 1978 just above iis conflusnce with the Tuolumne., The flow was
cfs which is the total of the Middle Fork and the South Fork measured at the gaoges
about two miles'upstream near the Oakland Recreation Camp. The weather became
cooler and the water temperature drépped to 529 F on September 20, 1978 with a
?low of cfs. Figure 3 shows the temperatures recorded on the thermograph,
The flow decreased to cfs on The flows then increased
due to 3,59 inches of rain recorcded at Early Intake between September 5 and 10.
The flows recorcded at the above stations in 1977 totaled 0.5 cfs on August 8,
1977 and 1.2 cfs on September 23, 1977 having reached a low of 0,45 cfs although
the South Fork was dry at its confluence with the Tuolumne. With the proposed
Clavey~llards Ferry Project this waer would be added to the fish water releass
below Jawbone Dam. Additional itemperature and flow data should be obtained as

the above is an example of a very dry year and a very wet year,



»

ith a flow

-

ture of 70° F on the Clavey River w

Table 1 shouws a water tempera
gight miles upstream from its

dge about

of 33 cfs at the gage at the lower bri
1978. The thermograph installed here

confluence with the Tuolumne on August 9,

The water temperature was 52° F and the flow was 35 ecfs on

did not operate.
1ed after August 9, 1978, it is

1f the weather had not coo
ued at a high level because

September 21, 1978.
possible that the water temperaiure
to 17 cfs on September 3e

would have contin

the flouw decreased The flows then increased due to
recorded at Early Intake.

ween September S anc 10,
at station were

3.59 inches of rain bet

Additional information should be obtained because the flows at th
A low of 1.2 cfs

1.8 cfs on August 9, 1977 and 5.1 cfs on September 21, 1977,
year with

was recorded on September 10, 1977. This compares an exceptionally wet

an exceptionally dry year.
A Fish and wildlife thermograph loca

ted in the Clavey River above its con=

re of 81.5° F on August 2 and 3, 1977.

h the Tuolumne showed a temperatu
It is esti=-

n Figure 3 of my 1977 report
2 cfs at that time.

fluence wit
dated January 19, 1978.

This is shown 1
This information can be

mated that the flow was less than

+he Clavey River plan proposed by

Wild Trout Management

valuable in discussing
. fish weter release in the Clavey River belou

Department of Fish and Game and a
the proposed Clavey Reservoir.

- The fish water release below C
On Augus
sture was checked to be 50°

'Shaughnessy Dam is taken directly from the

t 10, 1978 the temperature of this water was

Kirkwood Powerhouse tunnel.
F at the Kirkwood

50° F. A few hours later the temoer
from

No

PH. The same type information was collected by comparing the temperatures

ph installed helow Cherry Dam with tem
els.

peratures at the Holm PH.

the thermogra
This indicates that there

change in water temperature occurred in he tunn
would probably be no change in water e in the proposed tunnel between

Much colder water could p

temperatur
Jawbone Dam and Clavey Reservoir. robably be released
in the 5.9 miles of the Clavey River belou Hunter Point Dam th
River belou'tpe Clavey PH.

1ittle purpose because

The thermograph located b2loy Early Intake Dam s:rved 1

an is now available

and also in the Tuolumne

of the variable flow of cold water rolcased from Kirkwood PH. + was intended to
ween Early Intake Dam and the confluence with

show the increase in temperature bet
the upper river which is considered

Cherry Creek at a flow of 75 cfs provided in

: .rp--‘

FronEaaing

+

T

B



0

E B

£

e

»

n:mumnrmnm in the Flow Study Report by Fish and vildlife Service. This.involves
approximately 2.3 miles of stream and should be studied in a normal water year,
With the proposed Clavey-lWards Ferry Project this stream length above Jawbone
Reservoir would be reduced to about 1 to l.4 miles and average about l.2 miles
with a normal operating pool.

Use counts were made on the Tuolumne River by helicopter between 0'Shaughnessy
Dam and Wards Ferry. Flights were made on August 24, a weekday; on August 26, a
weekend day; and on mmunraumu 3, the middle of a 3-day weekend, Table 3 gives
the dats obtained. Figure 4 shows the location of the sections of stream tabu=-
lated in Table 3. Only persons using the stream were counted. Ground surveys
showed that there were at least three or more peopls in every camp and that
there were more camps than could be seen from the air. The table shows there is
a marked increase in fishermen ancd campers on a 3-day weekend over a normal weeke
endjthat fishing and camping use is licht on weekdays; for example, no recreation=
ists were seen when the thermographs were removed on September 20 and 21, The
reverse is true of rafters - there was more activity on the weekday and normal
wveekend day. The camp use shown in the section between Wards Ferry Bridge m:m
the confluence with the Clavey was rafters who had spent the night and were not
on the river when the count was made. There are three 3muon campgrounds in the
Lumsden area where the river parallsls a road for about 14 miles. The heavy
camp use in the rramuw: area were fighermen or camoers, but no rafters. Most
of the fishermen upstream and dewnstream from this campground were within 1/4
mile of a road, The use in the section from Early Intake to O0'Shaughnessy Dam
was very light,

Creel censuses were made in conjunction with the helicopter use counts to
determine fishing success. No census was made on August 24 as only three fisher=
men were sighted from the helicopter. “following the flight on Saturday, August
26 a census was made in the Lumscen campground area. On August 27 -~ census was
done at and upstream from Early Intake and below 0'Shaughnessy Dam. On Saturday,
September 2, a census was taken in the Lumsden area. Sunday, September 3, the
count was made from the helicopter followed by a census upstream about 5 miles
from mm~w< Intake to Preston Fla:t., The following day, Monday, a census was

conducted downstream from 0!'Shaughnessy Dam,
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An information form (Table 4) was completed after interviewing one_or more
fishermen in a party. Most of the fishermen were in camps, having fished earlier
in the day. The interview informatioh is summarized in Tables 5 and 6.

In the Lumsden area (Table S5) the fishing success was .49 fish per angler
hour and all of the fish were caught by 32 percent of the fishermen which is
quite typical,

In the 0'Shaughnessy to Early Intake area (Table 6) the fishing success was
.26 fish per angler hour and the fish were caught by 35 percent of the fisherman,

The information in the tables is self-explanatory but it should be empha=
sized that most fishermen commented that the flow of 650 = 750 cfs in the Lumsden
area was too much water for fishing. The question on the form relating to the
size stream fishermen liked was intended only for the area of Early Intake to
0'Shaughnessy and was therefore not recorded in many cases in the Lumsden area.

Fishing in Early Intake Reservoir and the river area near the road bridge
downstream from Early Intake Dam was dependent on the catchable trout planted
periodically by Fish and Game. Some of the fish caught were observed and they
were definitely planted trout. Many people fishec in these areas but few were
contacted as it was decided not o include this type data in the study because
it would bias the success rate of naturally produced trout. The success rate of
a catchable trout fishery is regulaited by the number of fish stocked and the
freguency of the plants,

As noted in Table 3 the rafting activity from Lumsden to Wards Ferry is
important, The leaders of three private rafting parties were interviewed at
Lumsden. Of the 25 persons in the three groups only one was 2 fisherman. 0One

of the guides had a‘party of 24 the previous week and no one fished. This gives
a total of 50 persons with only one fisherman. The fisherman said that fishing
was good at the overnight campsites. He caught a fish every 5 or 10 minutes.

1t appears that rafters generally are not fishermen or at least do not fish on

-

rafting expeditions.

The spawning gravels were observed during the helicopter flights. Theres was

a noticeable increase in the amount of spawning areas from a point about tuwo miles

downstream from the confluence with Cherry Creek to Wards Ferry. They wers much

better downstream than upstream from Lumsden. It appeared that the gravels

would be good with lower flows although a smaller area would be inundated.
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Observations were made for spawning rainbow trout below Early Intdke Dam
on March 10 and 29, 1978 to see if there was indication of an upstream spawning
migration blocked by the dam. No fish were seen. On September 20, and October
19, 1978 observations were again made for a spawning migration of brown trout in
the same area., 0One fish was observecd below the dam on October 19, and three 16-
inch rainbow containing eggs had been caught below the dam on October 18.
Telephone inquiries indicate that no large fish were caught below the dam during
the balance of the season, Early Intake Dam has apparently not blocked a spawn-
ing migration during 1978. Some of the local people said there were a lot of
fish accumulated below the dam a2 few years ago which would agree with the
contention of Jody Hoffman of the Fish and Wildlife Service,

Moccasin Creek State Fish Hatchery planted catchable size rainbow five or
six times during the summer in the areaz of the bridge below Early Intake Dam,
and in the reservoir above the dam as far as Kirkwood PH. They produce fall-
spawned and mid=winter spawned rainbow as well as spring-spawned rainbow. This
could account for the rainbow with eges caught on October 18. No information
could be obtained on the stage of development of these eggs so it is possible
the fish would not have spawned until spring. Catchable size eastern brook
were planted in Don Pedro Reservoir at Moccasin Point and at Wards Ferry Bridge.

Silver salmon have been planted in Don Pedro Reservoir the past several years.
The size 1s about B fish per pound or approximately S5 -« 7 inches in length when
planted. There has been concern that the proposed Wards Ferry Dam would block
a spawning migration of the silver salmon. This species has been planted in
several freshwater inland reservoirs in California and produced a good fishery.
It has been found that they will not propagate naturally when landlocked in
fresh water. Eogs taken artificizlly from silver salmon landlocked in fresh
water have not cdeveloped properly to produce fish. Apparently this silver
salmon program in California is a pui-and-take program in fresh water reservoirs
with catchable size fishe. It can therefore be assumed that the proposed dam at
Wards Ferry will not be a problem for the silver salmon program, It could be
a prehlem for rainbow and brown trout found in Don Pedro Reservoir.

A thermograph tape was received from Fish and Wildlife Service recording

water temperatures at the gacing station above Early Intake 5/26 - 9/29/72 when
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the flow was 75 cfs. The 1972 water year was about two-thirds of normal. The
data showed temperatures over the 68° F criteria set by Fish and Mildllfe Service
on 65 days with a maximum of 74° F. Fish and Wildlife Service state that these
temperatures are not suitable for the well being of trout, but when they
chemically treated this section of river in 1977 thers werse good numbers of fish.

The final report on this fish sampling has not been received.

SUMMARY

1. The study for 1978 included collection of temperature and flow data, use
counts made by helicopter, and creel censuses of fishing activity in the
area from 0'Shaughnessy Dam to Wards Ferry.

2, The 1978 year was an exceptionally wet year compared to studies made in 1977
which was an exgeptionally dry year.

3., Thermographs were installed in various locations (see Figure 1 and Table 1)
but failed to operate for the full period,

4, Table 2 summarized the temperature data recorded. The thermographs were
jnstalled during the hottest weather of the summer. The highest water
temperatures were recorced in the first week of operation, generally between
1600 - 1800 hours.

5, 0'Shaughnessy Dam was spilling water when the thermographs were installed on
Auoust 10. The spill water, temperature 70.7° F, mixed with 50° F water from
the low level fish water release was 69,8° F downstream at the gaging station
below 0'Shaughnessy Dam. The water temperature reached ?do F at the gaging
station above Early Intake. The previous day the water temperature was il 3
at the gaoing station =bove Early Intake., The graph in Figure 2 shows that
the water temperatures dropped rapidly as the air temperatures declined, and
as the spill decreased at 0'Shaughnessy. These temperatures exceeded the
68° F criteria set by Fish and Yildlife Service during the spill period.

3 The cold water added to the ~iver from the Kirkwood Powerhouse at Early
Intake and from Holm Powerhouse on the Cherry provided cooler water
(50° - 55° F) below the Cherry confluence. Information in Figure 3 .

Water temperatures at Lumsden reflect a warming change when one unit at

Holm PH is shut down for one day.
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The South Fork Tuolumne contributed warmer water to the Tuolumne at Lumsden
which must be evaluated when added to a fish water release from Jawbone Dam
in the proposed Clavey-lUlards Ferry Project. t was dry at the confluence in
1977. .

The lower 8 miles of the Clavey River (below the lower bridge) becomes warm
and should be evaluated in relation to the Clavey River Wild Trout Manage-

ment Plan proposed by Department of Fish and Game, and in relation to the

proposed Clavey-Wards Ferry Project.

Water passing through the tunnels (0'Shaughnessy Dam to Kirkwood PH, and
Cherry Dam to Holm PH) did not increase in temperature. This indicates that
water in the proposed tunnel from Jawbone Dam to Clﬁuey Reservoir would
probably not increase in temperature, thereby providing reasonably cold water
to release in the Clavey River below Hunters Point Dam and in the Tuolumne
below Clavey PH. '

Use counts were made by helicopter on the Tuolumne River between 0'Shaughnessy
Dam and Wards Ferry on a weekday, a weekend day, and on a J-day weekend day.
The river was divided into sections as shown in Figure 4 and the results are
tahulated in Table 3. The number of fishermen and campers is much heavier on

a 3-day weekend than on a normal weekend and there are very few on a weekday.
The greatest use was in the Lumsden camporound area, and a short distance
upstream and counstream., Very few fishermen were more than 1/4 mile from a
road. The use in the section from Early Intake to 0'Shaughnessy Dam was
very light.

Creel censuses were made in conjunction with the helicopter use counts to
determine fishing success. Fishing in the Lumsden area (Table 5) was rather
typical with success at .49 fish per angler hour and 32 percent of the fisher=-
men catching fi-h. In the section from 0'Shaughnessy to Early Intake (Table 6)
fishing was not so good. The success rate was .26 fish ﬂer angler hour and
35 percent of the fishermen caupht fish. This was a ver, small sample.

Most fishermen indicated they disliked the large flous of 650 = 750 cfs and
preferred a stream of about 75 cfs.

Creel censuses were not made in thes Early Intake Reservoir or the river in
the area of the bridge below Early Intake Nam because these areas are planted
with catchable trout and the fishing success rate is dependent on the number

of fish stocked and frequency of plants and not on natural reproduction.
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Rafting is an important activity (Table-3) between Lumsden and Wards Ferry.

Rafters are generally not fishermen. Intervisws with leaders of SO rafters

indicated only one fished at an overnight camp and reported fishing good in

the area.

Observations from the helicopter indicated spawning gravels to be excellent
between Lumsden and Wards Ferry.

Ground observations were made below Early Intake Dam to determine whether
any upstream spawning migration of rainbow in the spring or brown trout in
the fall were blocked by the dam, No spawning migration was blocked by the
dam in 1978,

There is a good silver salmon fishery in Don Pedro Reservoir. Information
is available that silver salmon landlocked in a freshwater reservoir do not
spaun successfully. This is apparently a put-and-take fishery. It can
therefore be assumed that the proposed Wards Ferry Dam would not harm this
fishery. Possibly rainbow and brown trout migrate upstiream from Don Pedro
Reservoir for spawning.

The study in 1977 provided information in a very dry year. This report of
the 1978 study gives information in a very wet year., It is essential that
similar information be gathered on a more nearly normal water year.
Additional water temperatures are needed in a normal year in all sections of
the river to raéolue problems of fish water releases. V
Water temperatuse data was received and tabulated from a Fish and Wildlife
Service thermooraph operatec at the gaging station above Early Intake 5/26 =
9/29/72 when the flqu‘was 75 cfs. The data shows temperatures over 68° F
on 55 cays with a maximum of 740 F,

Data on angler use and success should be expanded, especially between

0'Shaughnessy Dam ancd Early Iniake,
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RECOMMENDATIONS FOR FIELO WORK IN 1979

Rent eleven thermographs for use June 25 - September 28, 1979 installed in

the Tuolumne River as follows:

(1) Above Hetch Hetchy Reservoir

(2) Below 0'Shaughnessy Dam

(3) Above Early Intake

(4) Below Early Intake

(s) Above Cherry confluence ,
(6) Cherry Creek above Tuolumne confluence

(7) Below Cherry confluence
(8) South Fork Tuolumne above Tuolumne conflusence
(8) Below South Forl Tuolumne confluence - Lumsden

(10) wards Ferry
(11) Clavey River - gage at lower bridge
Thermographs should be checked for proper operation after one waek,

Hand thermometer readings should be made periodicafly during the period of

thermograph operation.

Obssrve rainbow spawnfng migration belou farly Intake Dam in march to

determine whether the dam blocks 2 ©awning Tun.

Dbserve brouwn trout spawning migfation helow Early Intake Dam in September

to determine whether the dam blocks a spawning TUN.

Make a use count by helicopter between 0'Shaughnessy Dam and Wards fFerry on

a week day, a weekend day, and a 3-day weekend day.

Conduct a creel census in conjunction with the use counts and at any time

that people are seen ON the river to determine fishing pressure and success

as related to other years, and obtein fishermen's opinions about the fishery

and stream flous.
eel census on 3pril 28 and 29 by stationing @

1 head above Early

Concduct an opening weekenc CT
man on the road below C'Shaughnessy Nam and at the trai

Intake to contact all fishermen leaving thess areas.
temperature data for all years thermographs

Intake by Fish and wildlife

ir temperatures and stream

Tabulate and/or graph all water
were operated at the gacing station above Early

Service and City of San Francisco in relation to a

flowse.

11



Estimated cost of 1979 studias:

Rental of 11 thermographs for 4 months
Three helicopter flights

Participation in thermograph program and obsuzvations
listed in recommendations and preparation of a report

City of San Francisco employees! time involved
is not included,

»

$1000.00
1500,00

7000,00

) )
'/<3;1é%\?é;52443.

Robert C, Lewis
Fishery Consultant
509 Del Sol Avenue
Pleasanton, CA 945E6
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Thermograph locations indicated by x.
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Cherry Creek->

Clavey River=>

Clavey River =Tuolumn
confluence to lower bridce
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8 miles

Figure 4, Sketch of Tuolumne River Drainage v
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€———ee Hetch Hetchy Reservoir

£————— 0'Shaughnessy Dam mL
-

Early Intake to 0'Shaughnessy Dam - 12 miles L

N — ally_Intake Area . 0,5 miles
df. Zarly Intake Dam E_

Cherry Creek to Early Intake Dam = 2,3 Miles M

Lumscden Sridge o Cherry Creek = 4 miles

&—— South Fork Tuolumne River
Lumsden Campground Area - 1.S miles ML

Clavey River %to Lumsden Campground Area = 3.5 atq

Wards Ferry Bridge to Clavey River = 11 miles

Shows the sections listed in Table 3 )

in which use counts were made, L
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Location on Tuolumne River

Air at Early Intake

Above Hetch Hetchy

Below 0'Shaughnessy Dam

Above Early Intake

Below Early Intake

Above Cherry confluence

Cherry above Tuol, confluence
Belouw Chérry confluence

S.f. Tuol, -above Tuol. confluence
Below S.F. confluence - Lumsden
Wards Ferry

Clavey - gage at lower bridge

Cherry below Cherry Dam

Date

8/9
8/11
8/10
8/9
8/9
8/9
8/9
8/9
8/8

8/8

8/12
8/9

8/25

Installed —

Flow
cfs

1240%%
246
228
357
357
795

1152

60#*
1250%*
1300%%*

33

17

—

Temp,

(F)

104

59
70
KA
61
68
52
55
5
61
64
70

48

-

.E--—~r

Date
ceased
to
operate

8/19
8/30
8/28
8/26
8/15
8/9

8/28
9/4

9/13

8/9

£ B

Date

9/20
9/19
9/21
9/20
9/20
9/21
9/21
9/21
9/20
9/20
8/20*
9/20

9/22

Removed
Flow
cfs

400%*
35
45

122

126

730

856
60%*

g950**

37

17

Temp.

(F)

72

54
62
55
57
52
82
S0

52

52

49

Table 1, Flow and water temperature data on dates thermographs were installed and removed
and the date each ceased to operate due to malfunction,
#* Removed by a fisherman,

** Egtimate



Location on Tuolumne River High Low Max. Min. Average Average tims  Average time

temp, temp, daily daily daily of day high of day low
(F) (F) fluc- fluc- fluc~ temp. was temp. was
tuation tuation tuation recorded recorded
RGN CE

Above Hetch Hetchy 61 53 6 S 5 1600 - 1600 0800 ~
Below 0'Shaughnessy Dam 70 52 9 2 3 . 1600 ~ 1800 0600 - 1000
Above Early In£aka 7 60 8 3 6 1500 -~ 1600 0800 - ——
Below Early Intake 64 53 5 1 2 1800 -~ 2000 1000 = ———
Above Charry confluence 68 54 4 2 3 1800 -~ —— 0800 - 1000
Cherry above Tuol., confluence *

Below Cherry confluence 57 48 6 1 3 2400 -~ 0600 0600 - 2400
S.F. Tuol. above'Tuol. confluence 74 63 9 4 6 1400 -~ 1600 0800 -~ 1000
B8elow S.F, confluence - Lumsden 60 49 9 1 4 1600 - 1800 - 0200 - 0600
Wards Ferry 63 54 6 | 3 5 1800 - 2000 0800 -~ 1000
Clavey -~ gage at lower bridge *

Cherry below Cherry Dam 49 47 2 1 1 1200 -~ 1600 2200 - 0600

Table 2. Temperature data recorded on thermographs during period of operation ( refer to Table 1 ).
* Failed to operate.
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Stream Sections b— F ishermen —;s— Camps ~—# s~ Rafts — = Rafters —s=— Kayaks —>=— Miners —;

W/24T 6776 97387241 6726] 973|672 6/26. 975|872887/26 9/3|8/24[8/25! 9/3[8/24;8/26{ 9/3

—— - AN

Wards Ferry Bridge to

confluence with Clavey 7 4 3 4 8] 13 9] 27| 36| 31 S 2] 10| 4
Clavey River upstream

to lower bridge 2 .3

Confluence Clavey to )

Lumsden Campground .jl®a 3 9 2 3 6 1l

Lumsden Campground Area | 3 4|21 71 16| s6} 7] 10 13| 14

Lumsden Bridge to
confluence Cherry Creek ‘ 22 4

Cherry Creek to Early

Intake Dam 2 1

Early Intake Area 2

Early Intake Reservoir

to 0*'Shaughnessy Dam K 5 -

Total | 3 11}68 |11} 19| 69] 18} 23} 9| 46| SO} 31 6 2| 10| 4

Table 3, Use Counts Made By Helecopter *

* 8/24 was a weekday Flight time 0920 - 1110 N
8/26 was a uweekend day Flight time 0820 - 1005
9/3 was a 3 day weekend day Flight time 0810 - 1000

There are 3 major camp grounds in the Lumsden area.
Each camp averaged 3 or more psople,



INFORMATION TO BE COLLECTED FROM PISHERMEN ON TUOLUMNE RIVER

Start a friendly conversation showing interest in the person's
activity. Much information can be obtained without asking
specific questions and giving the impression of conductihg a
formal interview. Do not pursue the conversation if the person
is reluctant to talk or appears hostile.

#ill out the form after leaving the fisherman 8o he will not
feel it is a formal interview.

SYERELRHETHEREEE
1. How is the fishing? ' (goocd, fair, pooT, etc.)
2. Hoy long have you veen fishing? ( Number of hours)
3, Number of fish caught +his 4rip. (Rainbow) (Brown)
4, Approximate size. (Inches)

5, Is this the first time fishing the Tuolumne? (yes or no)
I< not, how often have you £ished the Tuolumne? - ( times per

6. HYow does the Tuolumne compare with other California sireams
you have fished? : (better, same, worse)

?. Do you enjoy this size strear? (too large, too small,
about rignt) Ask this question only for those fishing betiween
0*Shaugnessy Dam and Early Intake. )

8. Added Comments.

9. Date (month, day, hour)
10. Location on River ‘

1. YNumber of fishermen in party
12. Number of non-fishermen in party

L

Ads

L
L
!
L
Li

13. &Activity of non=-fishermen (hiking, swimming, pampingiJ

14. Approximate flow of river if known $cfs)

Name of Interviewer

Table 4., Census form.
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}UDLUHNE RIVER FLOW STUDY REPORT - 1980%

INTRODUCTION

This report summarizes the field work gpcompliahad during the summer and
fall of 1979, 1t includes stream temperatures in relation to air temperatures
and flow data. Use counts were made by helicopter and creel censuses were
made periodically. The area of concern was primarily from Hetch Hetchy to
Wards Ferry. The area between Hetch Hetchy and Early Intake concerns the
Canyon Power Project which was studied and reported on by Fish and Wildlife
Service in ‘their Tuolumne:- River Flow Study report. The section of the river
between Early Intake and Wards Ferry is the area included in the proposed
Clavey=Wards Ferry Project.

Studies weres made in 1977 following an exceptionally dry winter and in
1978 after an exceptionally wet winter. The winter preceeding the 1979 study
was close to normal precipitation. Studies have therefore besn made on three
different year types.

STREAM TEMPERATURES

The City of San Francisco rented 11 thermographs which were installed at
various locations in the river drainage as shown in Figure 1. The thermographs
were installed during July and werse checked at approximate intervals of two
woeks, Some of them did not operate proﬁarly so the period of operatiocn was
not as complete as anticipated. Table 1 shous the dates the thermographs
wers installed and removed, and dates on which some were inoperative. It also
shows the estimated stream flow and the high water temperature on the day they
were installed and removed.

Table 2 shows the high and low témperaturas recorded by each thermograph
during the period of operation§ also the maximum, minimum, and average daily
fluctuation of temperatures as well as the average hours of tha day when high

and low temperatures were recorded,

*By Robert C. Lewis
Fishery Consultant
January 7, 1980
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Canyon Power Project

A thermograph was installed at the gage station above Early Intaﬁe on
July 10; one at the gage station below 0'Shaughnessy Dam, and one in the river
above Hetch Hetchy Reservoir on July 17. The thermograph below 0'Shaughnessy
was stolen in early October so no'information is available except a watsr
temperature of S5°F on July 17 when it was installed, Figure 2 graphically
shous the maximum and minimum daily water temperatures at the gage above Early
Intake and the water flow and air temperature for the same period. The water
flow dropped to about 64 cfs which is below ‘the required fish water release of
75 cfs, for about ten days after 0'Shaughnessy stopped spilling on July 4., The
high water temperature was recorded at 77°F. The graph shows a definite corre-
lation between maximum and minimum air and water temperatures. The water
temperatures exceeded 68°F for 30 days after the thermograph was installed on
July 11, This is the maximum temperature the Fish and Wildlife Service have
establighed "for the wellbeing of trout®", The minimum water temperaturs exceeded
68°F on only three days when it reached 70°F. The average daily fluctuation in
temperature was 5 degrees and up to 9 degrees on the warmer days which providss
cooler water during a portion of the day. The air temperature at Early Intake
became warm during mid=September énd the water temperature was 68°F for several
.days. The water flow was reduced to 35 cfs as scheduled in mid-September and
the uata; temperature dropped due to shorter days and colder nights.

The temperatures recorded on the thermograph in the river above Hetch
Hetchy are shown graphically in Figure 4. The high and low temperatures relate
to the air temperatures and the maximum water temperatures above Early Intaka.
The stream temperaturas above Hetch Hetchy reached a high of 68°F on only three
days in early August.

Clavey-Wards Ferry Project

The thermographs for this portion of the study were located in the
Tuolumne River below Early Intake; above the Cherry confluence; Cherry Creek’
above the Tuolumne confluence; below the Cherry confluence; South Fork Tuolumne
above the Tuolumne confluence; below the South Fork confluence; above Don Pedro
Resarvoir at Wards Ferry; and in the Clavey River at the lower bridge. These
locations are shown in Figure 1. Some of the thermographs did not work properly
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hi;‘ wvhich was corrected by the frequent inspections. This waes the reason for the late
- date of installation shown for the Clavey River and Wards Ferry. The high daily

L:j stream temperatures are shown in Figures 3 and 4. The data from the thermograph

below Early Intake Dam was not put on the graph because it was within a degree
or two of the data from the thermograph above the Cherry confluence. The pur=
pose of these two was to determine any appreciable rise in tempsrature in this
2,3 miles of stream.

Varying amounts of ‘water were released from the Kirkwood Powsr House.

This water was 50°F and was mixed with the warmer water recorded at the station
above Early Intake. It was stabilized in Early Intake Reservoir and was as much
as 15 degrees cooler by the time it reached tbe confluence of Cherry Cresk.

This is shown in Figure 3 with the recordings from the thermograph above Early
Intake and the one above Cherry confluencs.

Holm Power House released up to 875 cfs of cold water (about S0°F) which
was adda& to the 30+ cfs of fish water release in Cherry Creek. This volumne of
cold vater lowered the temperature of the Tuolumne River below the confluence
of the Cherry as shown in Figure 3. The Holm PH reduced generation from 2300
hours to 600 hours which decreased the weter release to 165 cfs for that period
during July, then in August and September it .was cut to zero for that period.
This is reflected in Figure 3 as the temperatures shown are the high readings.
The only water that reached the Tuolumne from Cherry Creek was the fish water
release which was warmer, Generation was also reduced on Sundays so the releass
was 165 cfs from 0600 hours to 2300 hours, This reduced flow on Sundays caused
an increase in water temperétures as shown in Figure 3 every sesven days at the
stations below the Cherry confluence, below the South Fork confluence, and at
Wards Ferry. The rise in temperature did not show at Werds Ferry until Mondaeys
because the flow was not increased at Holm PH until 0600 hours Monday which is
about 20 miles upstream, although the intervals are 7 deys apart.

Figure 5 shows houw the water releases changed at Holm PH to meet the
required power generation on Thurday, 9/6/79, a change from O at night to 875 cfs.
It also shows the rise in temperatures downstream which was gaused by the
decreased flow. Figure 6 is similiar, but this was on Sunday, 8/5/79, when the
flow was zero at night and increassd to only 165 cfs during the day. The
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Kirkwood PH released cold water into the Early Intake Reservoir. This release
was smaller than at Holm PH, varying from month to month, but during th; study wj
period it ranged from zero on weekends and at night to 130 cfs in the afternoons. .
The high daily stream temperatures recorded on the thermographs in the NJ
South Fork above the confluence with the Tuolumne and the one in the Clavey River g
at the lower bridge are shoun in graph form in Figure 4, The temperature of the
" South Fork reached 76°F on four occasions and was above 68°F on 25 days.in July wJ
and early August when the flow varied from 64 to 27 cfs. The Clavey reached 74°F
twice, and exceeded 68°F 12 times im late July and early August, but the thermo- tJ
graph did not operate until July 28 so there could have been soma high tempera-
tures earlier in July, This thermograph was about 8 miles upstream from the .Q
conflusnce with the Tuolumne River. The lower 8 miles of this stream could
normally become quite warm , but it could receive cold water with the Clavey- .Q
J
|

Wards Ferry Project.

USE COUNTS

Use counts were made on the Tuolumne River by helicopter between 0!Shaughnessy
Dam and Wards Ferry. Flights were mpHes on July 1ll, a weskday; July 28, a weskend
day; and September 2, the middle of a 3-day weekend, The stream was divided into
sections which are shown in Figure 7 with the approximate mileage for sach section.
Table 3 shows the above sections with ths dates and’number of people seen using MJ
the river. Ground surveys on the same day showed that there wers 3 or more
persons in most of the camps, and that there were more camps than could be seen wJ
from the air. Therse are 3 major campgrounds in the Lumeden area. There were only '
6 fishermen counted on a weekday, 35 on a weekend day, and 56 on the 3-day weekend ,J
day, for a total of 97. 1In 1978 the count totaled 82 with a smaller number on i
tha weekend and a higher number on the 3-day weekend. It was interesting that
in 1978 fishermen below Early Intake were within 1/4 mile of a road. 1In 1979 WJ
a larger number were counted in the sections between Lumeden and Wards Ferry
where access is much more difficult. Some of these left their boats at the head
of Don Pedro Reservoir and fished up the river. The rount above Early Intake

was about the same as in 1978.
The rafting use from Lumsden to Wards Ferry was about the same both years.

This use was greater on a weekday and a Saturday of a weskend, and light on the
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3-day weeksnd. ]
The river flow was low on Sundays and on Mocnday of the 3=day weekend, The
rafters need about S00 cfs to navigate the river, The camps seen near the

confluence of the Clavey and Tuolumne were rafters walting for the river to rise.

CENSUS

Creel censuses werse made on the opening day of trout season (April 28 & 29)
betwesn Early Intake and D'Shaughnessy Dam, All of the fishermen wers interviewed
at the trail head at the end of the road above Early Intake, and at the trail
that leads to the river below 0'Shaughnessy Dam. Only one fisherman was checked
below the dam and 48 at the trail head above Early Intake.

A census form (Table 4) was completed after interviewing one or more
fishermen in a party. The information is tabulated in Table S. The results for

" each day individually are tabulated in Table 7. This shouws that fishing success

was 1.12 fish caught per angler hour on April 28, and .48 fish per angler hour
on April 29. The total success rate for the two days was .84 fish per angler
hour, and the fish were caught by 69 percent of the anglers. Maoy of the fisher-
men intervisued on the second day had hiked up the river four or five miles to
the Preston Falls area and camped overnight. They enjoyed hiking and camping as
well as fishing, It was interesting that some of the early fishermen on the first
day did not catch a fish quickly and returned to fish below the Kirkwood PH where
catchable trout had besn plantad.

The river flow on the two days was 105 and 92 cfs and most fishermen said
it wvas about right. 35 percent of the fishermen had fished this area previously.

. The total catch consistedof 50 rainbow and 32 brown trout.

Fishing was reported excellent in Early Intake Reservoir during the month of
May when 0'Shaughnessy was spilling about 6000 cfs of water. It was estimated
that 100 - 120 brown trout about 12 inches in length wers taken., These fish were
undoubtedly from natural propagation and migrated downstream during the high water.

Creel censuses were alsoc made in the Lumsden area in conjunction with the
helicopter flights. Most of the fishermen contacted wers in camp after they had
finished fishing. The census form (Table 4) was used and the information tabu=
lated in Table 6. The censuses were made on 5 days ahd the summary for sach day
is shown in Table B8, The best success rate was .48 fish caught per hour on a



weekday. The poorest was a success rate of .05 fish caught per angler ﬁour, and
the average was & success rate of .22, The fish were caught by 36 percent of the
anglers. Tuwenty=-one percent of the fishermen had fished the Tuolumne before,

The total catch in 1979 consisted of 54 rainbas and 3 brown trout while in 1978
the catch was 23 rainbow and 31 brown trout. Many of the fighermen interviewed
were novices wha rarely catch fish. Many of the weekend fishermen appeared to
enjoy camping, hiking, swimming, with fishing a secondary sport., According to
Table 8it can be noted that 108 persons were interviewsd as fishermen and there
were 46 non~fishermen in the parties.

Tuo people who had been camping in the Lumsden campground for a week and
not fishing said there were very few people in the campgrouhds during the wesek
and lar® numbers on the weekends, They had talked to a number of fishermen who
said the fishing was poor. '

Five fishermen were interviewed who had fished for 4 hours each in the
area 3 miles downstream from Lumsden campground and caught only 2 fish. This is
a very difficult area to fish as there are no roads and it is reportedly one of
the places where fishing is outstanding according to statements by Fish and
Wildlife Service and Department of Fish and Gams.

No attempt was made to interview fishermen in Early fntake Reservoir and
the river area near the bridge below Esrly Intake because this section is planted
with catchable trout by Department of Fish and Game. Many paople fished here
and made good catches. The study being made concerned the rate of success from
naturally propagated fish and would be Biasad if catchable trout catches were
included. The success rate of a catchable trout fishery is regulated by the
number of fish stocked and the frequency of the stocking.

FISH MIGRATION

Observations were made for spawning rainbow trout below Early Intake Dam
on March 21 to see if there was any accumulation of fish migratgqg upstream that
were blocked by Earl Intake Dam. No fish were seen. ’

Information was received by telephone with individuals who fished below
the dam in September and October. A few fish werse caught but thers was no
accumulation of brown trout below the dam.

Observations have been made for thres years and there has been no evidence

that Early Intake Dam blocks a spawning migration of rainbow or broun trout.
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DISCUSSION
The water temperature above Early Intake was above 68°F for 30 days after
the thermograph was installed., The temperature could have been higher prior to
e the installation and before the spill at 0'Shaughnessy stopped. This inform=—
;E ation could be obtained by placing a thermograph above Earl¥ Intake in June
before the spill at 0'Shaughnessy stops. In 1978 it was shown that the water
1 from the fish release valve at the bottom of Eha dam was consistently 50°F and
iy ‘the spill water was about TUUF. A thermograph should be installed below
173 0'Shaughneasy for the same period as the one above Early Intake. Additional
i[ data would aid in the decision of adequate flows and/or temperatures in this
_ section of stream. The flow schedule is 75 cfs from May 1 to September 15,
.‘. and 35 cfs for the balance of the year, The data shows that the water tempera-
- ture gets colder and is no problem after the middle of September even though
77 the flow is decresased to 35 cfs. This is probably due to shorter days and
I colder nights. ,
] The data indicates that the tempsrature of water drawn from the bottom of
~} the proposed Jawbone Dam could be from 50 to 55 degrees F to provide a fish
‘ water release in the Tuolumne River. The temperature should remain cold enough
i) that no temperaturs increasses would occur downstream due to reduced releasss
from Holm PH at night and Sundays as happens now. Determination of an adequate

flow with suitable temperatures for trout over a distance of about 9 miles from

e Jawbone Dam to the confluence of the Clavey River must include the warm tempera-
f] ture of the South Fork that enters the river at Lumsden., Temperature control

h,' dowunstream from the confluence of the Clavey to the head of the proposed Wards
: Ferry Reservoir could be with cold water from the propoged Clavey Powerhouse,
:l or Clavey Reservoir. Data from the temperature studies between 0'Shaughnessy

i Dam and Early Intake, and the low flow temperature data below the Cherry con-
Pj fluence, and below the confluence of the South Fork should be helpful in these
e determinations. Additional data would strengthen such determinations.
;j : . The use counts made by helicopter showed 97 fishermen using. the river
s compared to 82 in 1978. More fishermen were using the inaccessible arsas; i.e.,

vided more information in the accessible areas, but no information in the

fj Lumsden to Wards Ferry than was true in 1978. The ground count actually pro-
] inaccessible arsas.

3



The census on opening weekend of fishing season above Early Intake gave
much more information than was obtained with more effort in 1978. This work
should be repeated next year and should yield information on whether the
fishery is increasing or decreasing,.

The census in the Lumsden area showed & decline from a success rate of »49
fish caught per angler hour in 1978 to a sugcess rate of .22 in 1979, 1f this
census is repeated next year it should help to show the status of the fishery
in that area.

In 1979 the fisherman did not complain about the large flous as they did
in 1978, but generally the flows were not as large. With the proposed CIavéy-
Wards Ferry Project there would likely be a constant flow in winter and summer
except during the runoff periods when the flow cannot be controlled. A
constant level flow should be desirable and appreciated by the fishermen, but
it would be too small for rafting.

SUMMARY

1« The study in 1979 included collection ot tampefature and flow data, use
counts made by helicepter, and creel censuses offishing activity in the
area from 0'Shaughnessy Dam to Wards Ferry,

2. 1979 was a normal water year compared to 1978 which was an exceptionally
wet year, while 1977 was an exceptionally dry year, ,

3. Thermographs were installed at various locations (ses Figure 1 and Table 1).

4. Table 2 summarizes the temperature data recorded., The highest water tomp=-
eratures were gensrally recorded betwsen 1600 and 1900 hours except whsn
cold water from powerhouse releases influsnced the temperatures.

Se A thermograph was installed at the gage above Early Intake on July 11 with
the high water temperature for the day of 729F (Figure 2). The temperature
reached a high of 77°F and exceedsd 68°F for 30 days. The temperaturs
could have been higher befors the instellation of the thermograph., Hetch
Hetchy stopped spilling on July 4, The thermograph beslow 0°'Shaughnessy Dam
was installed om July 17 when_ the temperature was 559, This thermograph
was stolen about October 1 sc no information is available to correlate with

the one above Early Intake. The high tempseratures exceeded the 68°F criteria

set by the Fish and Wildlife Service., Additional data should be gathered at

g E . E

E . €& _ & __ E . E_. E__ E_. E___

E.. E__

E_ B __ E



thesse tuo stations.

6.

()

9.

10.

1.

The cold water added to the river from Kirkwood Powerhouse at Eariy Intake,
and from the Holm Powerhouse on Cherry Creek provided colder water in the
river below the Cherry conflusnce shown in Figures 3 and 4. The recordings
from above Early Intake are shown in Figure 3 to indicate how the warm
water became colder. All of the graphs plot maximum daily water tempera-

" tures which show an increase at seven day intervals on Sundays, due to

Holm PH reducing power operation and water releases on Sundays. In August
and September the Holm PH-shut down entirely for seven hours during the
night so temperatures are based on the 30 cfs fish water release in Cherry
Creok. These operations are shown in Figures S5 and 6.

The South Fork Tuolumne contributed warmer water to the Tuolumne at Lumsden
which must be considered when added to a fish water release from the proposed
Jawbone Dam in the proposed Clavey-wWards Farry Project. Temperatures
plotted in Figure 4 show it reached 76°F on 4 occasions and exceeded 689F
on 25 days.

The Clavey River temperatures are shown in Figure 4, They reached 74°F and
exceeded 68°F on 12 days. These tempsratures werse recorded at the lower
bridge about B8 miles upstream from ths confluence with the Tﬁolumne.

Use counts were made by hslicopter on the Tuolumne between 0'Shaughnessy
Dam and w;rds Ferry on a weekday, a wesekend day, qnd on a 3=day weakend.
The river was divided into sections shown in Figure 7 with the results
tabulated in Table 3. Thsere are more fishermen on a weekend than on a

wesk day. In 1979 there wers more fishermen seen in the inaccessible areas
betwsen Lumsden campground and the upper end of Don Pedro Reservoir at

Wards Ferry.

A creel census was made at the trail head abova.Early Intake on the opening
weekend of trout season (April 28 & 29) to check the fishing activity
between 0'Shaughnessy and Early Intake. The results are tabulated in

Table 5 with a summary for sach day shown in Table 7. Fishing success rate
was .84 fish caught per angler hour.

A creel census was made in conjunction with the helicopter flights in the
Lumsdem campground arsa. The rasults are tabulated in Table 6 and
summaries for each day in Table 8, The success rate was .22 fish per



12,

13.

14,

15.

16.

angler hour.

Creel censuses were not made in the Early Intake Reservoir or the river in
the area of the bridge below Early Intake because these areas are planted
with catchable trout and the success rate of that type fishery depends upon
the number of fish stocked and the freguency of stocking.

It was reported that fishing for brown trout about 12 inches in length was
good in Early Intake Reservoir during the month of May when the runoff flow
is about 6000 cfs. These were probably fish from natural propagation
migrating downstream with the larger flows. -

Rafting is a popular activity as shown in Table 3. The number counted were
about the same as in 1978,

It appears that no spawning migration of rainbow or brown trout is blocked
by Early Intake Dam,

Additional temperature information would be helpful in determining adequate
flow releases in the Canyon Power Project (0'Shaughnessy to Early Intake),
and the proposed Clavey=-iards Ferry Project. Additional angler use and
success rates should be expanded to show the status of the fishery and
establish a trend showing its improvement or decline.

10

E . E

E_ B E

£

E _ E_ - E .

E . E__

E . E__

E_.



E. £
Tk

3

- v, vy
M ; ¥LY 3

E

"

-

b

- A
Py

£
Yy s

1.

2.
3,

4.
Se

6o |

7.

RECOMMENDATIONS FOR FIELD WORK IN 1980

Rent 9 thermographs for use June 23 - September 26, 1980 installed in the

TJuolumne River as follows:

(1) Below 0'Shaughnessy Dam

(2) Above Early Intake

(3) Above Cherry confluence

(4) Cherry Cresk above Tuolumne confluence

(5) Belou Cherry confluence

(6) South Fork Tuolumne above Tuolumne confluence
(7) Below South Fork Tuolumne confluence = Lumsden
(8) uwards Ferry above Don Pedro Reservoir

(9) Clavey River = gage at lower bridge

Thermographs should be chacked for proper operation at 2-week intervals.
Hand thermometer readings should be made periodically during the period of
thermograph operation.

Check whether Early Intake Dam blocks a spawning migration,

Conduct an opsning weekend creel census on May 3 and 4 by stationing a man
on the road below 0'Shaughnessy Dam and at the trail head above Early Intake
to contact all fishermen leaving these areas.

Conduct a creel census 4 or 5 times in thes Lumsden sarea to determine fishing
pressure and success in relation to other years and obtain fishermen's
opinions about tha'fiehary and stroam flows,

make a use count by helicopter between D'Shaughnessy Dam and Wards Ferry on
a weskday, a weekend day, and a 3-day weekend. (1t is questionable whether
this provides needed information - check Table 3).

Estimated cost of 1980 studies:

Rantal of 9 thermographs for 4 months $ 900,00
participation in thermograph program and observations

listed, and preparation of report 7000.00
3-helicopter flights (if thought beneficial) 1500, 00

City of San Francisco employees' time involved
is not included.

Robert C. Leuis
Fishery Consultant
509 Del Scl Avenue
Pleasanton, CA 94566
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‘ ¢ &———— Wards Ferry

Figure 1, Sketch of Tuolumne River Drainage.
Thermograph locations indicated by X.
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4ANFORMATION TO BE OBTAINED FROM FISHERMEN ON TUOLUMNE RIVER

. it
START A FRIENDLY CONVERSATION SHOWING INTEREST IN THE PERSON'S w
.>n4N<H4<. EXPLAIN THAT INFORMATION 1S BEING GATHERED TO DETERMINE THE STATUS :
OF THE TUOLUMNE RIVER FISHERY, gg
1, HOw IS FISHING? (cooD, FAIR, POOR, ETC.)
2. HOW LONG HAVE YOU BEEN FISHING TODAY? . (NUMBER OF :ocmLV
3. NUMSER OF FISH CAUGHT THIS TRIP (Rainbow) (Brown) E;
4, APPROXIMATE SIZE (INCHES) _
5, HOW OFTEN HAVE YOU FISHED THE TUOLUMNE? , gb
6. HOW DOES THE TUOLUMNE COMPARE WITH OTHER CALIFORNIA STREAMS YOU HAVE FISHED?
(BETTER, SAME, WORSE) Ee
7. 0OC YOU ENJOY THIS SIZE STREAM? (TOD LARGE, TOO SMALL,
ABOUT RIGHT) i
6. ADDED COMMENTS _L
J
9, Date . .
. (month) (day) (time) "
10 LOCATION ON RIVER
11. MNURMSER CF FISHERMEN IN PARTY, i
12, NUMBER OF NON-FISHERMEN IN PARTY
13, ACTIVITY OF NON=FISHERMEN (HIKING, SWIMMING, -
CAMPING)
14, APPRDXIMATE FLOW OF RIVER IF KNOWN (cFs) .

REVISED 3/79

Signature of Intervieuer

Table 4, Census form.
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] b= a
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(3] £ 2] =] £ L =4 L
113 1] 2 Fa] c [/] o [} H @] O
L i [=] [=4 3 ol D K =4 (] OYe=t]ormi
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4f26 2 | 1 2 0 {1 1] .5 14. x 105 X x A% x
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4/28( 1 [1.8f1.5)1 0 (0|0 O - x| 105 x| x x
4/28) 2 | 1 2 0{01{0 0 - x | 105 x| x X
4/28| 1 |1.5({1.5| 0 |0 | O 0 - x | 105 x x 1 X
a/28) 2 |1.5] 3 ofjo|o 0 - x | 105 x| x|x | 1-A x| !
4/28} 1 |1.,5]1.5| 2 | 0| 21,33 7 X 105 X x | 30 x
4/28} 1 |1.511.5| 0 |2 | 2 (1,33 7 x 105 x| x X
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4/28) 2| 2 4 3111 41}1, 9 - 11 X 105 x | x X
4/28| 2| 2 4 1|11} 2| .5 8 - 10 X 105 x| x X
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4/29| 24| 3 6 4| 0] 4| .67 8~-9 X 92 X X A X
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Table 5. Census - Tuolumne River - OUBhaughnessy Dam to Early Intake - 1979,

*A - Annually

% - Flows measured above Early Intaks.



(2 pages) Census = Tuolumns River - Lumsden area - 1979.
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72710131 2| 6 1 {o|1] .17 14 X 580 x | x x
7/10( 3] 1 3 0j0-|O0 1] - x | SE80 x | x x|
/214 | 2 | 8 [a]o]a] .5 8 - 10 x| 460 |x| x| 2 x| |
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Table 6,
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4 IL’ \ol
P . v
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SUBJECT:

TO:

7 ‘

o (
Uh(. D STATES DEPARTMENT OF AGRICU. JRE
R ronzsr sgavu‘:s -
Stanislaus National Forest

175 South Fairview Lane
Sonora, California 95370

‘~Canyon Power Project (Tuolumne River Flow Study).

2350 Administration - Studies | November 7, 1972

Mr. James D. Carson, Acting Field Supervisor
Bureau of Sport Fisheries and Wildlife

River Basin Studies

2800 Cottage Way, Room E2727

Sacramento, California 95838

Dear Mr, Carson:

Now that we have completed our assigned portions of the Tuolumne
Flow Study, notably studies of recreation use and aesthetics, the
Forest Service offers the following flow schedule recommendation:

Janﬁary 1 - May 15 75 CFS
May 15 - September 15 150 CFS
September 15 - December 31 75 CFS

Since inception of the Canyon:Power Project and the Tuolumne Flow
Study, Congress enacted Public Law 90-542 (Wild and Scenic Rivers
Act), The Tuolumne, although not included in the Act of October 2,
1968, has subsequently been declared a river to be studied for
possible inclusion at some future time., Bearing this fact in mind,
our recommendations with respect to recreation development will be
to limit improvement to that necessary for "primitive" camping with
access to Prestion Flat by foot or horseback only.

Horseback use will orily be allowed on a day-use basis and no gvernight
stay for animals will be allowed, If daily use of stock conflicts
with backpacking or forage begins to suffer,” horseback use will be
eliminated. No commercial packing will be allowed in the area.

The existing trail will remain and be maintained from Early Intake
to Preston Flat., Construction is needed to improve the primitive
path from Preston Flat to Camp Mather (a distance of four miles).
Sanitation facilities are needed at Little Preston and Big Preston
Flats as well as at the more popular swimming and fishing holes.

Overcrowding is not expected to be a problem for many years except
on summer holidays., Winter recreation is practically non-existent.
It is'recommended that yearlong fishing be continued unless future
fisheries studies indicate a decline in native populations. It is



.
e op b b o

our desire to avoid deterioration of the fishery to a point where
a stocking program is necessary. Our management direction suggests
trying for a self-sustaining fishery habitat on a wild and scenic

river,

Qur suggested flow schedule presented earlier was based on visual
observations and photo comparisons made during flows ranging from

35 CFS to 1600 CFS. The rugged nature of the river and the possibility
of its being classified as a Wild Scenic or Recreation River has
influenced us to recommend slightly beyond what our original report

on aesthetic recreation indicated. Al possible measures should be
taken to prevent winter flows exceeding 700 CFS. Flows of this
magnitude overflow banks, scour spawning areas, and accelerate

erosion. Since high flows restrict camping and fishing experiences,
sunmer releases between May 20 and. August 31 should not exceed 350 CFS

at any time.

An estimated annual fincrease in visitor days of 8 percent par year
is expected over the next twenty years. A major factor affecting
the increase is the anticipated desirable conditions created by

higher summer flows, Yearlong fishing which is now in its second
season and gaining in popularity is also a factor. Our tabulated

use projections are as follows:

Year Actual Use = ' Estimated Use

(In Daily Visits)
1970 702

1975 1,032
1980. 1,516
1990. ~ 3,274

We hope the preceding information and attached reports will be
beneficial to you in preparation of a joint agency recommendation
statament. We are most appreciative for the excellent cooperation

we have received during the flow study from all participating agencies.

If we can be of further service to you by clarifying questions you
may have or by supplying additional copies of our report, please do
not hesitate to contact us. : '

Sincerely,

P

]
[ -
o -/. -
[’,Q./l/;’/ﬁ-‘ P, ‘L.7’«

o ,4- *
W. J% FREDEKING
Deputy Forest Supervisor
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United States Department of the Interior

NATIONAL PARK SERVICE

P.O. Box 577
Yosemite National Par!c. California 95389

March 10, 1972

Mr. Norman R. Chupp, Field Supervisor
Bureau of Sport Fisheries and Wildlife
Division of River Basin Studies

2800 Cottage Way, Room E-~2727
Sacramento, California 95825

Attention: Mr. Jodie Hoffman

Dear Mr, Chupp:

“.Wé feel Mr. Hoffman deserves encouragement on the effort and
- progress he has expended to date. After considering the Tuolumme

River Study preliminary draft we would offer the following recom=-
mendations.

In lieu of the 1967 pre-existing flows, our suggestions are
predicated on a reasonable maintenance of historic runoff patterms,
realizing the dire requirements: of the City and County of San
Francisco and their commitments to downstream irrigation districts.
Beyond aesthetic values, in this case the National Park Service

is involved in salvaging an approximation of a dynamic natural
feature, which was all but eradicated by construction of the

Hetch_ Betchy impoundment and Canyon Tunnel diversion. We are
intent on securing flows that not only partially restore the
existing fishery, recreational opportunity and scenic value, but
will qualitatively duplicate the historical natural flow profiles
of the pre-Hetch Hetchy regimes. In order to defend and practi-

cally maintain a viable river enviromment, the below recomnendations

constitute our sole recourse.

1. We suggest that the normal and wet "year absolute minimum flow

be established at 200 c.f.s. from May 1 to June 30, 150 c.f.s. from
July 1 to September 30, and 75 c.f.s. from October 1, to April 30.

2. During unusually dry years when the April - July forecast

runoff is 300,000 acre feet or less, we suggest the absolute minimum

flow be established at 150 c.f.s. from May 1 to September 15, and
75 c.f.s. from September 16 to April 30. -

&

National Parks Centennial 16721672

- ey tmme
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Visitor use and safety is recognized as 2 management consideration,
but it should not preempt or adversely influence the Park's limited

aquatic restoration objectives.

We wholeéheartedly endorse the regulatory provision as drafted, for
changes in water release magnitude into the Tuolumne River from
0'Shaughnessey Dam. We recommend that the City and County of

San Francisco be advised to submit a monthly record of 24 hour
flow regime to Yosemite National Park, Attention: Resources

Management Division.

The incomplete O'Shaughnessey Dam hydroelectric plant specifications
are for a 1200KW unit with a penstock operating range extending
from 35 to 75 c.f.s. Planned power utilization should be restricted
to the local domestic requirements of the Hetch Hetchy area.

The pending construction status is due to the excessive over-bids
received during January - March 1966 and the Departmental outcome
of the current Tuolumme River Fishery-Recreati m-Aesthetic Scudy.

We see no possibility of flow regime interference, providing Depart-
mental negotiations consider the above minimum flow recommendations.
Should further amended right-of-way applications be filed by

San Francisco for an enlarged generator in the future, the present
study. criteria should be applied to the stipulations.

We trust our candid comments will support this joint undertaking
successfully. :

Sincerely yours,

Superintendent

S S S U S S S .

E—!_' ‘~%—vv..——‘
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. recreational interests.

DION R. HOLM, City Attorney
THOMAS M. O'CONNOR
Public Utilities Counsel
McMORRIS M. DOW
Deputy City Attorney

206 City Hall
San Francisco ‘2, California
HEmlock 1-1322

' UNITED STATES DEPARTMENT OF THE INTERIOR
DIRECTOR OF THE BUREAU OF LAND MANAGEMENT

In re .

CITY AND COUNTY OF SAN FRANCISCO, :
a municipal corporation, Sacramento Sexrial
No. 010130

Petitioner.

PETITIONER'S REPLY BRIEF

This brief is filed in reply to the Answer of the

United States Department of Agriculture, Forest Service; and
the California State Department of Fish and Gamel'as'well as
the maﬁerial filed with a memorandum by the United States
ﬁepartment of the Interior, National Park Service.

~ The City'and Cdunty of San Francisco desires to
participate in the preservation of f£ishing end wild life values
on the Tuolumme River, both economic and recreatiomal, to the
fullest extent practicable, and does not intend to dry up'
the Tuolumme River between O'Shaughneséy Dam and Eafly Int#ke
as has recently been stated several times in the press and by
Currently, the City is obtaining
independent professiongl advice as to the amounts of water
necessary to be released to maintain the fishery. Testimony
along this line will be available at the hearing of this appeal

-1-
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- |
In view of the City's desire to cooperate in main-

or can be submitted in writing if the Director so desires.

taining fishing and recreational benefits, the legal questions
raised in the Application and Answers of the California State mj
Department of Fish and Game, United States Department of the’
Interior, National Parl; Service, and United States Depart:meﬁt "J
of Agriculture, Forest Service, assume a secondary importance WJ
at this stage. However, certain statements have been made ‘» l
in the Answers, both legal and technical, which merit comment.

tal
I. Brief ;a_f California Department ml

of Fish and Game.

E

In response to the Brief for the California -State
Department:'of Fish and Game as Amicus Curiae, the statement .|
that the State of California considers the protection and
presexrvation of the Stat:e"s fisheries to be of great i;;zportanéw
ha:dlf presents an issue, since none of the sections cited in
the brief purports to interfere with vested rights e

California Water Code Section 13000.1 has been taken

out of context and when read with the balance of Chapter 1299,w
Statutes of 1959, by which said section was enacted into law, @J
clearly relates to regulation of the disposal of waste matter _
info surface and underground waters of the State. NJ

California Water Code Section 1243, which recognizes "
as a beneficial use of water its use for prés;e:'rvation and wi
enhancement of £ish and wild life resources, by its own terms
operates proépectively, and obviously can have no effect on MJ
water rights, such as San Francisco's, which azjé presently
vested and not dependent on the granting of a permif. by .the
California State Water Rights Board. '

As to California Fish and Game Code Section 5937, i:é““I

I

- - ]
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language is a manifestation of the language formerly‘conCained
in Section 1410 of the California Civil Code, as adopted in
1911, which provided:
' MA11 water or the use of water within the state
of Caiifornia is the property of the people of the

state of California."
The Supreme Court of California has construed the

former Civil Code Section 1410, vestiges of which'are presentl&
found in Water Code Section 106, and it is submitted that the
following language of the Supreme Court is equally applicable

to the requirement of release of water in Fish and Game Code

Section 5937:
C “raken literally, this would include all water

in the state privately owned and that pertaining to

lands of the United States, as well as that owned by

the state. It should not require discussion or .

authority to demonstrate that the state cannot in

this manner take private property for public use.

(See Palmer v. Railroad Commission, 167 cal. 175,

t138 Pac. 997].) The COQBtiCution expressly forbids

it, (are. I, sec. 14.) The water that pertained

to or was contained in the lands of the state was

already the property of the people when this amend-

ment was adopted. The statute was without effect o

on any other property." )

§gg.Bernardiﬁo v. Riverside,. (1921)
186 Cal. 7, 29-30.
The case of Cole v. Rush,45 Cal. 2d) 345, (page &4,

Brief of California Departument qf Fish and Gaﬁe), is not in

The rule of that case is based on the presumptlon that
udicial-

point.
the Legislature has knowledgg‘of existing domestic

decisions and to have enacted and amended statutes in the ,';

-3-
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light of such decisions as have a direct bearing upon them.

Therefore, a necessary element - a judicial decision =~ before

B B

the rule of construction contended for can be applied is -

lacking with respect to Fish and Game Code Section 5937.

i

In any-event, Fish and Game Code Section 5937 can only operate

prospectively, and not so as to impair vested rights. At

- a;_;

page 4 the brief refers to the principle that water required
to maintain fishlife is reserved from appropriations until | EJ
it has served such beneficial purpose. The word 'reserved”
can only apply prospectively, and cannot operate to defeat . A
vested appropriative rights. |

San Bernardino v. Riverside, supra. ad

The California Attorney Gemral, while he now says
that his opinion-in 18 Ops. Cal. Atty. Gen., 31 was inextric-(d
ally rooted in the Friant Dam development, was at the time of -
writing that Oplnion, :esolving a dispute between the 7
California Division of Fish and Game and the Division.of Waterx
Reseurces. The following language,'taken fram:that opinion, -
at page 37, contains no startling new concept of Californxa wj
water law, but states long-standing principles and completely
supports the position of San Francisco in the instant proceedﬁjg

"It has been urged in behalf of the Divislon of

Fish and Game that Fish and Game Code section 525 has . ,J
the effect of reserving from any other uses the weter
necessary to pfopagate fish. As stated in a memeréndﬁ@ i
on behalf of the Division of Water Resoureesbexpressing?-.
opposition to this contention, this would in effect be -¢J
a declaration by the section of a flegisltive intent
under no circumstances ever to render dry eny portion
of a stream chamnnel" below a dam, The contention of
the Division of Fish and Game would indeed appear to

require such an intent. This, however, would

b=

E__ E_. E__. E
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econtravene fundamental principles of the law of
x:raCers. The right of water users to take the
whole stream under sou;e circumstances has long been
recognized. For example, riparian proprietors 'may.
sometimes take the whole stream if necessary for
'natural uses' (Hutchins, Selectéd Problems in

the i.aw of Water Rights in the West 40-41 (1942);

1 Weil, Water Rights in the Western States 795
(3d ;ad. 1911)). Similarly,. an appropriator may
be entitled to all the water in a stream to satisfy
‘his appropriation (Hutchins, supra, 66, 327, 416;

1 Weil, supra, 311)."

The Attozney General's statement that an appro-
priator may be entitled to all the water in a stream to
satisfy his appropriation, is supported by the following
decisions: o |

Brov;n ‘v; Mullins -(1884),

65 Cal. 89;

Alhambra Addition W. Co. V.
Mayberry (1891), |
88 Cal. 63;

Baxter v._Gilbert (1899),

125 cal. 580; '

Huffner v. Sawday (1908),

153 Cal. 86; '

Larsen v. Apollonio (1936),
5 Cal., (2d) 4403
Thorne v. McKiﬂ];gx Brothers (1936),
5 cal. (2d) 7C4. '
Without so stating, the Brief of the Attorney General

attempts to equate a beneficial use with a water righ:. The

law, however, is clear. Whether a water right was acquired

-5~
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under the Civil Code, or by initiating .a proceeding before ‘
the State Water Rights Board and the issuance of a Permit, - w !
. a beneficial use is: essential to a water.right, but does

not in itself create a water right.

II. Memorandum of National Park Sexvice.

J
J'
i

San Francisco 8 water rights on the Tuolumne River -
are :Eully vested and are not subject to the application, J

20 permit, and licensing procedures before the State Water Righca
11 Board, because said rights antedate the State Water ComissionJ
’ ' 121 Act of 1913. This point is covered in the Appeal on page 3,

13 lines 23. to 29, and on page 9, line 24, to page 10, line 14. “J
74l The brief of the-Attormey General of California for the “J
15| Department of Fish and Game does not dispute this point.
16 In additionm, Réport_' No. 41 of the House of Representatives, ml

] 17! 634 Congkess, lst Session, dated August 5, 1913, contains
18f the followiné statement, at page 16: | MJ
19 “The city and county of San Francisco, undex
20 the laws of the State of California, has taken and ml
21 performed all necessary acts to aéquire,appropriate, i
22 ©  and use the waters of the Tuolumme-River, which has @.J
23 bec;.n done in strict complié.nce with the laws regulas
24 ing the.appropriation and use of waters. in the State WJ
o5 ) ’ .. ml
o6 C
27 L ]
o5
29 WJ

; 30 : .
32 .
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"of California, and now has and holds a valid water
fight by virtue of its acts performed under the

laws of said State.'
Exhibit "c" to the subject Memorandum contains'

| figures from which ‘it reaches the conclusion that the demanded

releases amount to approximately 5% of the total stream flow,
averaged over an eleven-year period. This cowparison is
absolutely meaningless because it includes the complece stream.”
flow, including £flood waters, vhich are far beyond the capacity'
of 0'Shaughnessy, Dam to catch and store. Maintenance of the
demanded stream £low necessarily will result in an invasion
of Cicy‘s proprietary stored water (Apped, page 9, 1line 31,
tdupage 10, line 13). ~ The consequences of the invasion of
storage have been previously stated in the Appeal (page 6,
line 30, to page 7, line 14).

On page 5 of. Exhibit ugh of the sub;ect Memorandum
reference is made to possible assistance by the Attormey
General on certain legal points. Such legal poinCS“as have
been raised by the Attorney General have already been answered

in this brief. )
A careful reading of Phibit D" reveals nothlng that

militates against ths‘adequacy of a release of 30 cfs for the
contemplated uses. ‘ ' | .

That the demanded releases are excessive and _
necessarily result in an invasion of City's watexr storage and -
its right to store a portion of the natural flow is COﬂCIqu 3
ively demonstrated by Exhibit F", On page 2 of tbat-exhiﬁit,
a study of the natural flow over a twelve-year perilod indicates
that on 2,711 days the demanded releases would have resulted
in flows equal to or greater tham the matural flow. Om only’
l,Gll days the demanded relessesnwould have resulted in a less

than natural flow. The National Park Service, the Forest

-6-
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Service, and the California Department of Fish and Game

obviously want San Francisto to supply, without charge, not

E_ . E __

only excessive amounts of water » but also want the benefits

of stream regulation supplied by the storage facilities of

E_

0'Shaughnessy Dam. '
Exhibit "G" is a series of spot measurements of .

£low on five creeks flowing into Hetch Hetchy Reservoir.

The method employed is not standard engineering practice for .
measuring inflow into a reservoir. Measurements taken im- “J
mediately after the first rain of a season are of fio signif-
icance. The standard and accepted method of measuring inflow"
is to compute it from changes in elevation of the water sm:facmj
and the draft from the reservoir subject to evaporation cox- |
rection.- The method employed on the Hetch Hetcy project.is wl
a method approved- by the Sectet:ary of the Interior under pro-
visions of the Raker Act:. Appellant has a complete record MJ
of daily inflow- from construct:ion of Hetch Hetchy Dam to

date. If deemed to be significant, San Francisco is willing
ﬁo' supply it. .

‘ With respect to Exhibit "I", the alternative suggesm'L:
of a release of the natural flow ui: f:o 150 cfs would be much
qidi'e. damaging to San Francisco, if adopted, than the demanded
80:40 225 cfs. This requiremenc would mean -that City could

not store any of the natural flow until it exceeded 150 cfs,

and would mean that not only would San Francisco be unable to m]

exercise its vested water rights, but that City'é actual mumi-

'ciéal and domestic needs could not be met. As stated previouw_}_

0'Shaughnessy Dam was not designed to provide San Francisco
with amounts of watexr to which it has vested rights sui:ject: to‘J
a release of the first 150 ¢fs of natural flow. Considerably

more storage would have to be provided.to. satisfy both.
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III. Brief for the United States

Department of Agriculture
(Forest Service),

A_ simple answer to the lasr paragraph on page 5,
extending over to page 6, is that design capacity is not th"e?
same_ao maximum capacity, and had the aqueduct of the‘Canyon
Power Project as presently approved (south side of Tuolumme
VRivert:) been built with 620 cfs design capacity, its maximum o
capacity would have been approximatoly the same as the maximum
capacity of the Early Intake-Moccasin Power Hows e aqueduot: due
to the similarity of tho two tunnels,

As to the first complete paragraph on page 6, it
is -argued that any saving in construction costs ‘available to
San Francisco's taxpayers by relocating the proposed Canyon
Power Project from the ,,sout‘r.x side of the Tuolumne kiver to the
porth side should bo spent to improve fishing conditions.
While fishing and recreational uses are deemed to be a bene-
ficial use of water, we have previously pointed out that bene-
ficial use alone does not create a water right nor can it be
uoed to impair vested rights.

On page 7, it is stated: "The proposal means only |
that some of the water will be withheld from power production -
and applied instead to recrearional purposes." The fact that:
this. watér i3 storéd:water-toiwhich San Francisco holds veste'du
water rights is ignored. Also ignored is the fact that this
tremendous asset to the ecolomy of Northern California, -
0'Shaughnessy Dam, was built at great cost to a specific
capacity to meet specific needs. As pointed out: in the Appeal,

- 0'Shaughnessy Dam is a part of the Canyon Power Project. To
impose at this late date an agiditional excessive demand on

that capacity without payment is a taking of property without

-8~
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just compensation. Any release of water for the preservation r

of f£ish and wildlife and for recreation purposes must be ‘ w
compatible with the primary purposes of the project. o

The final paragraph on page 9, running over to i:age .
10, repeats material that appears in the Park Service = Wi

Memorandum. We repeat that any comparisons to natural stream .
flow are irrelevant because the natural stream flow is far in J |
excess of the capacity of O'Shaughnessy Dam to capture.  ' A
Turning now to the legﬁl aspects of the subjet.:i: ' ,,,J
Brief, it is in error where it states (page 4) that the source
of the immunity of City's water right from interference by the“-J
Secretary of Agriculture is unstated. The powers '6f the :
Secretary of Agriculture with' respect to the Stanislams “‘*J
National Forest a;:e-no greater than the powers & the Secretary
of the Interior with respect to Yosemite National Park, as
far .as the instant 4p§egl is concerned, X Section~}1 of the A
Rakexr Act, referred to in the Appeal, clearly leaves the
question of contrbl, appropriation, use or distribution <—:fwate m}

-to the laws of the State of California.

In acf:acking the existence of any right in City to NJ
its appropriations of '_h:o-ltmne .River water, it is clear that
the Brief overlooks Article XIV, section 3, of the California
Constitution, adopted by amendment in 1928. The right of the

riparian ovner to’ the use of the water as aaainst an appropria-w(

-., .

tor is now limited to reasonable beneficial use, present’ and - J

prospective . , . »
h geaBOdy v. Vallejo, : ' ; WJ

2 Cal. (2d) 351; '

ﬁbridian v. City and County of Q

San Franmcisco, S
13 Cal. (2d) 424. | -
The rule of Miller & Lux v. H_a.g’gi_n, and Palmer v,

-9~
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california Railroad Commission, (page 4, subject Brief),

without the qualifications and limitations imposed by the

constitutional amendment, can no longer be said to be the law
of California. Without conceding that any riparian r:fght
is vested in the United States, the proposed release by
San Francisco of thirty cfs will more than.supply present
and prospective uses on lands adjoining the Tuolumne,River _...
between 0'Shaughnessy Dam.and Early Intake. ..
'While no judicial decision squarely on the po:.Lnt'
has been located, a riparian right, being for the bemefit of
land riparian to the stream, cannot exist for the preserva-
tion and protection of fish. Tﬂis would appear to be a cor-
rect statement of the law, for in one_reportéd decision
riparian landowmers were held not to be proper parties to
compel a release of stored waters for the preservation and
pfocection of fish }iﬁg: |
Rank v. Erus, .

(u.s.c.p., S.D., Calif., N.D.-

1950),

‘90 F. Supp. 773.

Iv;. Conclusion. . ..
. San Francisco is a responsible municipal corporation'v
with an ‘interest in the Tuolumme River not only for it# power .
and water potential, but also in its feéfeation potentitial.
San Francisco operates Camp Mather, a successful‘and Heavily
patronized récreation facility in the Tuolumme area, collabpr-
ates with the Forest Service by permitting recreational use
of Cherry Reservoir, and has furnished a fish hatchery site
with 20 cfs of water at Mocassin. " The Briefs we have dis-

cussed herein contain many references to population projections

-10-
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and the pressures on recreation areas in the years to come.,
The sama population increases that will put heavy buxdens on
recreation facilities will cause correspondingly heavy demands |
on the power and water potential of California. Being faced “
both with a2 responsibility to participate in supplying : ‘J
recreation facilities and watex and power in the years to : .
come, San Francisco is perhaps in a bettex position to balancemj
these uses into a compatible whole than are others concerned 1;i
wmth only one phase of the problem. | -
San Francisco concurs that the Tuolumne River should
be used for all bemeficial uses, bu; on a.compatible basis
consistent with vested rights and all the needs of the people-wj
Dated: March 31, 1960. "

Resbectfully submitted;
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HETCH HETCHY WATER AND POWER

PUBLIC UTILITIES COMMISSION
CITY AND COUNTY OF SAN FRANCISCO

BUREAU OF LIGHT, HEAT AND POWER

885 HARRISON STREET )
SAN FRANCISCO, CALIFORNIA u4107
668-3621

May 15, 1979

Subject: Kirkwood Powerhouse Draft

. : 2 e it AR S 4
U.S. Fish and Wildlife Service i o
___ 2800. Cottage.Way, Room-E-2727 ........ .. oL e
T Sacramento, -California: 95825 .- i B2 R DT

Dear Mr. Ging:

Attached is a sheet showing the Kirkwood Powerhouse DJrait since 1967

-based. on USGS stream gagé readings....The larger figure for each month . |lrzi-=_%
is'the draft in acre-feet; the smaller-figure is the daily Zverage draft
i'or the month in cubic feet per second.

-. Very.truly yours,
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-
14

Enc.

e T

;f"‘ I A |.1,‘. Bt

ol en v
/ :\!’ .
! 3
tx WMAYLS :9 3
N

A FT YT

oo 2 cﬁ &
Mn‘ NitFE r=°j,‘/"



P

POWER .

"
1,
!

b -
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MONTHLY DRAFT THROUGH KIRKWOOD . POWER PLANT
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Upper Tuolumne River Operations Logic and Assumptions

The upper Tuolumne River system was modeled in an attempt to
operate the fagilities owned by the city of San Francisco and
look at the impact of various releases from the reservoirs for fish.
The reservoirs looked at were Hetch Hetchy Reservoir with a
capacity cf 360,366 acre-feet, Lake Elegﬁor with a capacity of
27,100 acre-feet, Lake Lloyd (Cherry Lake) with.a capacity of
268,000 acre-feet and New Don Fedro Reservoir with a capacity of
2,030,000 acre~feet. In addition five powerplants were evaliaated.
These are Robert C, Kirkwood, Dion R. Holm, Mocc;sin, Don Pedro,
and a proposed plant at the outlet at Hetch Hetchy Reservoir.

The pri;rities of water'supply were to meet the fish demand
first, then the domestic water supply to the city of San Francisco,
and finallj power generation. In all cases the existing rights
under the Raker Act were adhered to and the water-bank account in
New Don Pedro Reservoir provided for in an agreement between
the city of San Francisco, Turlock Irrigation District and Modesto
Irrigation was also’ m:-intained.

The maximum capacities of the power tunnels were 875 £t3/s for
Canycn Power Tunnel (Kirkwood Powerhouée), 680 ft3/s for Mountain
Power Tunnel (Moccasin Powerhouse) and 900 ft3/s for Cherry Power
Tunnel (Pion Holm Powerhouse). The maximum diversion capacity cof

Eleanor-Cherry Diversion Tunnel was considered to be 760 ft3/s.



The diversions to the city of San Francisco were a constant
400 Mgal/d for ultimate development and 200 Mgal/d for present (1980)
level of development. Turlock Irrigation District furnished data for
theirs and Modesto Irrigation District diversions from New Don Pedro
of 818,00 acre-feet per year on & varying monthly pattern.

Inflow and precipitation data was furnished by the city of
San Francisco. Form P166 has been completed by the city since 1518
and has the inflow to Hetch Hgtchy, inflow from Lake Eleanor-Cherry
Watershed and the accretions between Hetch Hetchy and Early Intake,
as well as accretions below Eleanor-Cherry to the Lower Cherry
Aqueduct. The inflow to Cherry and Eleanor was split on a proportion
of the area of the two watersheds. The inflow to Don Pedro is also
on this form (computed as Tuolumne River at Lé Grange) .

.A discussion of the operational model follows., After fish
releases requested in the various schedules were made, water was
diverted thru- Canyon Power Tunnel fﬁr Kirkwocd Powerhouse and on to
Mountain Tunnel for Hoccagin Powerhouse and then to the city of
San Frapcisco up to the maximum capacity of the conveyance .
-facilities or, in the case of present level of development, up to
the current djversion rate, Any additional water available was
diverted thru the various powerhouses to generate power. The
diversions tc the city were checked against the Raker_Act and
reduced if necessary so as not to violate prior rights; And of

course if sufficient water wasn't available to meet demands, the
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diversions were cut back. During dry and critical yearé— water
vas brought over from the Cherry Watershed via Lower Cherry Aqueduct

which has a makimum capacity of 2C0 £t3/s but only up to the

. requirements for the domestic supply for San Francisco.

In order ;o gain maximum power, water was diverted from Lake
Elearor to lLake Lloyd. This was don; whénever the water surface
elevation in Lake Lloyd was below 4,660 feet. For purposes of
calculating the head on'the tunnel elevation, 4,621 was considered
to be minimum.elevation.' If Lake lloyd wes below 4,621 it could
still receiQe water but only in s free-fall condition. The minimum
capacity cn Lake Eleanor at which water can still get thru the tunnel
and still have ermough water to meet evaporation and fish releases is
5,400 acre~feet, |

The actual operation can be followed in th;'columnar explanation

¢

for the study.

-
-

l'-/Dm:y years based on the 10 percentile and critical years 1 percentile
. of inflow to Hetch Hetchy Reservoir.
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Columnar explanation of Tuolumne program (TUOLP)

SECTION 1 (Hetch Hetchy Watershed)

1 Date
2 Hetch Heﬁchy Inflow = Calculated Natural flow Hetch Hetchy
Watershed frcocm colﬁmn 23 (flﬁﬁ)i/
3 Canyon Power Tunnel Diversion - The quantities shown in this
columﬁ were adjusted down from a maximum capacity of .
875 ft3/s (53,800 acre-feet/month) to a level at which
there was just enough storage capacity in Hetch Hetchy
Reservoir to. be able to get through the critical period
without sherting fish releases. 1In dry and critical
years a deficiency was taken. The dry years are 1924,
1931, 1934, 1961, and 1976. 1977 is considered to be a
criticél year. Also, anytime Hetch Hetchy Reservoir
. capacity would be reduced below 45,000 acre-feet, the
. release to Caﬁybu Fower Tunnel was reduced to the city's
domestic requirement in an attempt to conserve water in
Hetch-Hetchy Reserveir.
4 Release to Tuolumne Below Hetch Hetchy - Release to the

Tuolumne River below Hetch Hetchy Reservoir equal to fish

releases plus spills.

l!Note: P166 is the form furnished by city of San Francisco.

Column numbers attributed to this form are for the form
as laid out for the years 1975-1978.
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5 Evaporation - Evaporation from Hetch Hetchy Reservoir. The

rates come from P-174 by the city of San Francisco. The
rates given on form P-174 when applied to the reservoir
area in acres produced cubic feet per second flow.
Therefore these factors were multiplied by 60 to arrive
at the factor to produce acre-feet per month. The factors
were used in a table look-up subroutine that provides the
reservoir area from the capacity.

of Mbntﬁ Storage Hetch Hgtchy - Equal to previous EOM
stcrage plus inflow minus Canyon Lower Tunnel diversion

minus release minus evaporation.

7 Accretion Hetch Hetchy to Early Int. - Accretions between

Hetch Hetchy Reservoir and Early Intake. From column

26 (P166).

8 Mountain Tunnel Diversion - Maximum capacity 680 ft3/s

(41,800 acre-feet/month). This was reduced whenever
sufficient supplies were nct available. Water for
Mountain Tunnel could come from Canyon Fower Tumnel plus

accretions between Hetch Hetchy Reserveir and Early Intake

- .and diversions from Lower Cherry Aqueduct plus. any excess

water which had been released from Hetch Hetchy for fish

and not needed below Early Intake.

9 Release toc Tuolumne Below Early Int. - Fish release plus excess

water from Canyon Power Tunnel over capacity of Mountain

Tunnel.
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| ?; '; 10 Diversion to San Francisco - Maximum 400 Mgal/d (200 Mgal/d
- % present level). Supply limited to that available from
{“fj 'z ' . Mountain Tunnel. |

i . 11 Diversion from Lwr. Cherry Aqueduct - Water diverted from

L_;] Cherry Creek Watershed to just above Farly Intake. Used
[ i to supplement Hetch Hetchy water when needed for domestic
b supplies. Maximum capacity of Lower Cherry Aqueduct is
B 200 ££7/s.
m b Section 2 (Cherry Creek Watershed)
Q§§ ! 1 Dpate
3 é?, _ 2 Lake Eleanor Inflow - Calculated natural flow of Eleanor
wid

" Creek into Lake Eleanor from column 24 (P166) and further
N . . ' proportioned by watershed area of Lake Eieanor and Cherry

Lake.

3 Eleanor to Cherry Diversion - Whenever Lake Eleanor was

g

higher than Cherry Lake and also above mouth of Eleanor=-

F

Cherry Tunnel water was diverted to Cherry Lake to

[PSONGRAN AN PN

maximize power generation at Dion Holm Powerhouse.

4 Release to Eleanor Creek - Fish release and spills and water

X |

released for Lower Cherry aqueduct diversions when needed.

S Evaporation - Evaporation from Lake Eleanor. See discussion

RSO S CUVR

-
- 1

of EVAP under section 1,
6 [EOM Storage Lake Eleanor - End-of-month storage in lLake

Eleanor equal to the previous EOM plus Lake Eleanor inflow

. b

j minus diversions to Cherry lake minus release to Eleanor

)

Creek minus evaporation.

i‘..".'?
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7 Cherry Lake Inflow - Calculated natural flow of Cherry Creek

into C@erry lake from column 24 (P16g) aﬁd further
o proportioned by watershed area of éherry Lake and Lake
Eleanor. . .

8 Cherry P;wer Tunnel Diversion - Maximum capacity 900 ft3/s
limited to the su?ily available from Cherry Lake. During
critical and dry years when water was needed fecr diversion
to Lower Cherry Aqueduct and onto city of San Francisco
Cherry Power diversion was stbpped. However schedules
8 and 12 required a minimum diversion of 90 ft3/s. 1In
addition, some water was diverted thru the powerhouse

- when needed to keep the San Francisco bank account at
Don Pedro from going broke;

9 Release to Cherry Creek - Fish releaseAplus spiils plus
release for diversion thrv Lower Chérry Aqueduct to
Early Intake.

10 ' Evaporation - Evaporation from Cherry Lake. See discussion
of evaporation under Section 1 above,

11 EOM Storage Cherry lLake - End;;f-month storage in Cherry
lake equal to previous EOM plus Cherry Lake inflow plus
diversion from Lake Eleanor minus diversion for power to
Dion Holm Powerhouse minus release to Cherry Creek minus

evaporation.
4

E__

E__. E_ E__

E

E.



e m et meM ce s —d c MO ctmbm -

o amemmam o
.

Section 3 (Don Pedro Reservoir opérations)

1 Date

2" Flow Tuélumne below confluence - Flow of Tuolumne Fi&er
below its confluence with Cherry Creek (actually below
return flow from Dion Holm Powerhouse). Equal to release
to Tuolumne below farly.Inéake (Col. 9 section 1) plus
release to Eleanor Creek (Col. 4 section 2) plus release
to Cherry Creek (Col, 9 section 2) minus giversion from
Lower Cherry Aqueduct (Col, 1l section 1) plus Cherry
Power Tunnel diversion (Col. 8 section 2).

3 San Francisco Watershed unimpaired flow - Calculated natursl
flow from San Franciscq_Watgrshed (Col. 27, P166).

4 Modific, due to San Francisco Operation - Modification due t;
the operafion of Hetch Hetchy Reservoir, Cherry Lake,
Lake Eleanor, Canyon Power annel, Mountain Tunnel, Cherry
Péwer Tunnel, and diversion to city of San Francisco.
It is equal to San Francisco Watershed unimpaired flow
(Col. 3) minus flow Tuolumne below confluence (Col.2).

5 Don Pedrs Unimpaired Inflow - Calculated natursl flow of .
Tuolumne River at la Grange from Col. 28 (P166).

6 Modified Inflow to Don Pedro - Inflow due to the operation
of the city of San Francisco equal to the unimpaired
inflow to Don Pedro (Col. 5) minus the modifi;ation due

to San Francisco operation (Ccl. 4).
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Diversion from Don Pedro - Diversions by Turlock and Mcdesto
Irrigation Districts, Data furnished by T.I.D.

Release from Don Pedro - Release data furnished by T.I.D.
and includes spills from Don Pedro Reservoir.

Evaporation - Evaporation from Don Pedro Reservoir, see

discussion of evaporation under section 1 above.

End-of-Month Storage Don Pedro - Equal to previous erd-of-month

storage plus modified inflow to Don Pedro (Col. 6) minus

diversion (Ccl. 7) minus release (Col. 8).minus evaporation

(Col. 9).
Don Pedro Flécd Control storage
San Francisco Water Balaﬁce - Balance in bank account at

Don Pedro for city of San Framcisco equal to the previous

month's balance plus the modified Don Pedro inflow (Col. 6)

minus the Don Pedrc unimpaired inflow (Ccl. S) or the
Raker Act entitlement if the unimpaired inflow is greater
. than the Raker Act entitlement. Furthermore the bank

account balance is limited to 570,000 acre-feet.
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ACCINF

ACINF

ACINF1,

" ACPRCP4,

CCFL

CITBANK
CITCRED

CLDIND

CLDIV &

CLDIVR

CLINFL
CLREL

CLRL

CPRCP

Tuolumne Program Parameters (TUOLP)

- 24 month accumulated unimpaired inflow to Hetch Hetchy
Res.

- 6 month accumylated unimpaired inflow to Hetch Hetchy
Res, for period April-July.

ACINF2, etc, « Accumulated unimpaired inflow to Hetch
Hetchy Res., for the period Oct, 1 to time of decision
(Oct. 1 of previous year for making decision Oct.-Dec.)
with 1 being October & 2 being November, etec.

etc, - 1s accumulated precipitation at Hetch Hefchy from Oct.
1 to time of decision with 4 being January, etc.

Flow of Cherry Creek below confluence of Cherry & Eleanor
Creeks as a result of operation.

San Francisco's balance in bank at Don Pedro.

Credit (positive or negative) to CITBANK.

Indicator to determine whether power diversions from
Cherry Lake are to be made.

CLDIVS - Diversions for power purposes from Cherry Lake.

- Max. diversion capable of being made for power purposes
from Cherry Lake.

Unimpaired inflow to Cherry Lake.

Release from Cherry Lake for fish.

Release from Cherry Lake including fish, spills and
water for Lower Cherry diversions.

Accumulated precipitation at Hetch Hetchy Res. for July
1 to date (used with San Francisco's rule curves).

DPDIV, DPDIVR, DPDIVS, DPINFL, DPREL, DPRL - Same definitions as

EIACCR

EIFISHR

CL but applies to Don Pedro.
- Accretions between Hetch Hetchy & Early Intake.

-~ Fish release required at Early Intake.,
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- Release at Early Intake, includes fish releases, excess

from Canyon Power that can't get thru Mountain Tumnel &
accretions.

FISHA - FISHE & FISHREL - Required fish release from Hetch Hetchy.

FLTUOL - Flow of Tuolumne River below confluence of Cherry Creek

HEAD

& Tuolumne River.

- Difference in elevation between Lake Eleanor and ‘invert

of tunnel between Lake Eleanor & Cherry Lake.

HHDIV, HHDIVR, HHDIVS, HHINFL, HHREL, HHRL - Same definitions as

HHPRECP
IDFISH
LCACCR
LECDIV

LCCDIVC

LCCDIVE

LEDIVR,

LEVEL

MDPINFL
MODSFOP

M:DIV
MTDIVR
MIDNEED
RAKER

SFDIV

CL but applies to Hetch Hetchy. :

- Precipitation at Hetch Hetchy.

- Schedule of fish releases.

- Accretions on Lover Cherry Creek.

- Diversions thru Lower Cherry Aqueduct.

- Release from Cherry Lake for diversion thru Lower Cherry

Aqueduct plus fish releases from Cherry.

- Release from Lake Eleanor for diversion thru Lower Cherry

Aqueduct plus fish releases.

LEREL, LERL, LEINFL - Same definitions as CL but applies

to Lake Eleanor.
2020 is ultimate, 1980 is present level of development.

Modified inflow to Don Pedro due to operation of San
Francisco reservoirs.

Modification due to San Francisco operation and is applied
to DPINFL to get MDPINFL,

Diversion thru Mountain Tunnel.

Max, diversion capable thru Mountain Tunnel.
Water needed from Lower Cherry Aqueduct.
Raker Act entitlement.

Diversion to City of San Francisco.

E
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SFDIVR
SPEVAPR

SFUIMFL

THHEOM

Max. diversion required by City of San Francisco.
Evaporation rate from San Francisco reservoirs watershed.

Unimpaired flow of San Francisco watershed from form,
P166 furnished by City of San Francisco.

Target Hetch Hetchy Reservoir end-of-month storage
from rule curves furnished by City of San Francisco.
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Lml United States Department of the Interior
WATER AND POWER RESOURCES SERVICE
—] Ny s MID-PACIFIC REGIONAL OFFICE
b 2800 COTTAGE WAY
IN REPLY
REFER TO:  MP-760 SACRAMENTO, CALIFORNIA 95825
Lj 123.4 0CT 7 1980
A
L** To: Area Manager, Fish and Wildlife Service,
N Room E-2740, 2800 Cottage Way, Sacramento, CA
E’i Acting Assistant :
s From: Regional Director, Sacramento, CA
L ' Subject: Tuolumne River Operation Study
5
il To aid you in determining the instream flow requirements for the
Tuolumne River below Hetch-Hetchy Reservoir, your office requested
{ L that we prepare power operation studies of the Tuolumne River Basin.
[T

Attached is a copy of the Power Analysis for the Tuolumne River
Operation Studies, recently completed by my staff. Analysis
includes evaluations of the effects of alternative flow schedules
on the operation of the major existing hydroelectric powerplants

in the basin, A proposed 4,000-kW powerplant was assumed to be
installed on the downstream outlet of Hetch-Hetchy Reservoir for
all flow schedules which include increased fishery releases, The
effects on power generation under each flow schedule are summarized
and long-term economic effects are indicated. The impact on

;!
Xt

-%ﬁ power sales revenue was not evaluated,
F The eriteria used in making our evaluation are outlined in the
& attachment.
/(j;l¢;,1,;445( ACS?- ;%Zihzqzéi
Attachment

i
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UNITED STATES DEPARTMENT OF THE INTERIOR

WATER AND POWER RESOURCES SERVICE

MID-PACIFIC REGION, SACRAMENTO, CALIFORNIA

POWER ANALYSIS FOR THE TUOLUMNE

RIVER OPERATION STUDIES

SEPTEMBER 1980

PREPARED BY DIVISION OF PLANNING, ENERGY RESOURCES BRANCH
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POWER ANALYSIS FOR THE TUOLUMNE RIVER OPERATION STUDIES

The Tuolumne River Operation Studies include an evaluation of the
effects of alternative flow schedules on the operation of the major
existi;g hydroelectric powerplants in the basin. The name, owner,
installed capacity, and expected average annual generation are shown
in table 1 for each powerplant. A proposed 4,000-kW powerplant was
assumed to be installed on the downstream outlet of Hetch-Hetchy
Reservoir for all flow schedules which include increased downstream -
fishery releases. ‘

A summary of the effects on power generation under each flow
schedule is shown in table 2. Long terﬁ economic effects are shown
in table 4. The impéct on power sales revenue was not evaluated.

Powerplant charactefistics used té determine plant output of
Kirkwood, Moccasin, and Dion Holm Powerplants were based on plant
performance curves prepared by Hetch-Hetchy Water and Power and supplied
by the Fish and Wildlife Service (FWS). quer?lant characteristics.of
Don Pegro Powerplant and the proposed Hetch—Hetéhy Powerplant were
develsped by Water and Power Resources Service (Service) personnel.

Power accomplishments of the Tuolumne River Basin power system

(Systqn)—j were measured by determining average annual generation

. (AAG) and system dependable capacity (SDC) for each flow schedule.

1/

=" The existing powerplants are assumed to be operated as a single
system for the purposes of this evaluation.




AAG for the System is the amount of electrical energy that could be
generated by System powerplants on a yearly basis over a long term
period using historical hydrological datn.

The SDC of the hydroelectric system is the capacity which, under
the most adverse flow conditions of record, can be relied upon to
carry system load and meet firm power obligations. SDC was determined
for two adverse flow periods, water years 1929 through 1932 and water
years 1976 through 1977. The latter pPeriod was determined to be the

most adverse and was used in our evaluation of SDC under the different

flow schedules.

The estimation of SDC under the base condition (schedule 2u) was prima--

rily based on energy production during the 1976 through 1977 adverse period.
Kirkwood, Moccasin, and Dion Holm Powerplants divert water from their
respective forebays through long power tunnels where the major portion
of their power head is developed. The powerplant capacities available
at these plants, therefore, are contingent upon the amount of water
available for power releases,'nhich in tum, is proportional to the
amount- of energy produced. It was assumed that System powerplants
would be operated at a 50 percent Annual Capacity Factor (4,380 kWh/kW
per year) during the adverse period. SDC for the adverse flow period
was estimated by dividing average yearly generation during that period
by the factor 4,380 kWh/kW. These computed plant dependable capacities

were then compared to plant capacities avaiable in August 1977 at a

50 percent Annual Capacity Factor, minimum value controlled.

E E E.__
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Don Pedro Powerplant's dependable capacity'was evaluated differe;tly
due to the fact that the forebay develops the power head. Don Pedro
Powerplant's dependable capacity was based on the plant capability
availéﬁle in August of 1977. This capability was then compared to a
computed plant capacity that was based on the assumption that the plant
would operate at a 50 percent Annual Capacity Factor (372 kWh/kW) in
August. .Capacity was cémpnted by dividing the monthly energy output by
the factor 372 kWh/kW, minimum value controlled.

Once SDC was estimated for the base condition, loss of SDC compared
to the base condition was estimated for other flow schedules by computing
the difference in adverse flow period average generation and dividing
by 4,380 kWh/kW.

System AAG and SDC for each.flow ‘schedule wefe then compared to
the base condition (schedule 2u) to de;ermine net effects on AAG and
SDC. Table 2 summarizes the impacts of the alternative schedules studied.

The economic cost to California of decre@sing the Systgn.AAG and
SDC can be estimated by assuming that a new source of energy and capacity
woul& be built. A nuclear thermal powerplant was selected as a measure —.
of the cost of a new source. However, the lead time required for a
nucle;r plant to become operational is over ten years. This long lead
time is due to scaracity of suitable and acceptable plant sites, environ-
mental studies, regulatory approval, financial constraints, and skilled
labor shortages. Therefore, in the interim period between the reduction

of hydroelectric generation and the addition of new generation, there



would be an increased usage of existing oil fired powerplants to repléce

the loss of energy and capacity. Table 3 summarizes these short-term

effects.

The January 1980 price level costs of constructing and operating a
nuclear powerplant operating'at a 50 percent plant factor were 6.15 miles
per kWwh for energy and $220.00 per kW~-year for capacity. The loss in

AAG, SDC, and estimated economic cost for each alternative schedule

are shown on table 4.
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Table 1. Existing Major Hydroelectric Powerplants
in Tuolumne River Basin ‘

Powerplant
Name

R. Kirkwood
Moccasin
Creek

D. R. Holm

Don Pedro

Owner

Hetch-Hetchy
Water and Power

Hetch-Hetchy
Water and Power

Hetch-Hetchy
Water and Power

Turlock and
Modesto
Irrigation
Districts

Average
Installed Annual
Capacity Generation
(MW) (Mwh)
67.5 622,000
90.0 548,000
135.0 772,000
136.5

598,400

Source: "Hydroelectric Power Resources of the United
States"; FPC, 1976

Note to reader from Fish and Wildlife Service -

In Tables g, 3, and 4:

Schedule 11

Schedule 2 = Alternative 3
Schedule 3 = Alternative 1
Schedule 4 = Alternative 4
Schedule 6 = Alternative 7

Schedule 12

Alternative 5
Alternative 6
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“Table 2. Impacts of Alternative Flow Schedules

Powerplant Average Annual

Schedule Generation Loss of
Proposed Total Losgs of Dependable Dependable
Kirkwood Moccasin pion Holm Don Pedro Hetch-Hetchy Generation Generation Capacity Capacity
(Mwh) {MWh) (MWh) (Mwh) (MWh) (Mwh) {MWh) (MwW) (MwW)
2u 597,517 540, 192 780,883 497,906 , 2,416,498 Bage - 3IN Base
3u 542,999 525,918 770,232 500,020 16,357 2,355,526 60,972 n 38
4u 471,238 492,070 721,692 k 512,748 26,359 2,224,107 392,391 28§ 86.
S5u 542,999 527,543 772,641 497,304 16,357 2,356,844 59,654 i 30
6u 598,467 538,543 768,868 498,183 11,617 2,415,678 820 337 34
Ta 572,182 $38,967 771,217 499,717 14,047 2,396,190 20,308 338 33
Bu 592,776 534,570 776,690 506,047 11,693 2,421,776 (=5,278) 350 21
11 592,994 536,513 767,621 502,049 12,425 2,411,602 4,89§ 336 35
12u 595,080 536,966 759,325 501,412 11,819 2,404,602 11,896 338 35
!
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[ fq Table 3. Short-term Economic Cost
b
@ ”] a/
Lt _ A Fuel 2/
N Schedule Loss of Replacement 0il Residences
Lé,j (Ultimate Generation Cost Equivalent Served
o Development) (MWh) ($1,000) (1,000 bbl) (1,000)
2 Base Base Base Base
3 60,972 3,297 94.0 10.0
Lﬁ 4 192,391 9,112 295.0 - 30.0
o 5 59,654 3,240 92.0 10.0
1
i 6 820 637 2.0 .2
7] o 7 20,308 1,498 31.0 3.0
we '
8 (~5,278) 367 8.0 1.0
_ o
7 1 " 4,896 817 8.0 1.0
12 11,896 1,127 19.0 2.0

a/ Includes a $600,000/yr cost for construction, operation, and main-
tenance of a 4,000-kW powerplant at the downstream outlet of Hetch-

Hetchy.

b/ Fuel replacement cost for burning oil at existing PG&E plants on
short-term basis. January 1980 price level.




Table 4. Long-term Economic Cost
. a/ b/
: Loss of Replacement
Schedule Loss of Dependable Cost Residences
(Ultimate Generation Capacity in Jan 1980 Served
Development) {(MWh) (MW) ($1, 000) ~(1,000)
2 Base Base Base Base
3 60,972 38 9,336 10.0
4 192,391 86 20,704 30.0
5 59,654 30 7,568 10.0
6 820 34 8,084 .2
7 20,308 33 7,984 3.0
8 (-5,278) 21 5,188 1.0
11 4,896 35 8,331 1.0
12 11,896 35 8,373 2.0
a/

B E_ . E___

£ E_ . E .. E_ . E__. E __

Includes a $600,000/yr cost for construcéion, operation and main-

“ tenance of a 4,000-kW powerplant at the downstream outlet of Hetch~
Hetchy. .

b/ Based on replacement power from nuclear powerplant to be built in
the future. January 1980 price level.




