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CASE STUDY REPORT #41
SAND BAR DIVERSION
MIDDLE FORK STANISLAUS RIVER

I. Project Description

Sand Bar Diversion Dam was constructed on the Middle Fork
of the Stanislaus River by the Pacific Gas and Electric Company
(PG&E) in 1939. The Sand Bar Dam diverts up to 475 cfs of the
Middle Fork Stanislaus River through a tunnel to the Stanislaus
Powerhouse, which is located below the confluence of the North
and Middle Forks of the Stanislaus River (Figures 1 and 2).

Prior to the construction of Sand Bar Diversion Dam, the

Middle Fork Stanislaus River Basin had only one major water

. . .
development —-- Relief Regervoir on .Summit Creek,

II. Pre-Project Conditions

The Middle Fork Stanislaus River originates in the glacial
basins north of Yosemite National Park along the Sierra Divide
(Figure 2). It flows through a deep canyon with a steep
gradient that in some segments averages 124 feet per mile.

The natural flow represents a seasonal pattern similar to
that of other major Sierra streams. The pre-1937 hydrograph
(Figure 3) indicates that approximately 70 percent of the mean

annual flow occurred during the months of March through June
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--Schematic diugram showing diversions and storage in Stanislaus River basin.

Figure 1

SOURCE: U.S. GEOLOGICAL SURVEY, 1973,
WATER RESOURCES DATA FOR
CALIFORNIA,

NISVE ¥3AtY NIDOVOPr NVS

g -

r

C—064496

C-064496



N T S . Ly ¢

VR e — ‘

Vas "’/1 b "*‘2“\*’/” SR e

: il Thl:nae" ( /K‘/ ’:r':’l l i | Js ,?} » |
I er R Ll T, 1 dye 2 y_~‘-'.‘:"t-\ l'lh\'\ 1

\N\,_/ x_;j* _7“ o A
K 4 2-} l \) ” 0’ ) Suu(h( ‘*/ MC‘@C[HIH ’ I “ :
B k//‘ —23 P 20 (/:// 22 y “» |,
9:\-/‘/ d..ov 19 L ’ /3 I . (// § {:
—_<¥ .
B 7

27% 4““ ,».(L,Lx;\

26 Shwmake {noll

;///
.M iy P w2t /__%E }
.Q?f?]fﬁfﬁﬁﬁ,/j—~lfJ4% S /:idemii

e0 S N

sc Jt CANED AND2 //\ ——

A e %“‘*"i{’—_—’;’{?“_ Ay A
3 ‘ Fl:ze’r/ -‘5—--4’- ) /‘"/ I 3 { & ! N
>:( l ’.‘3 2’;/ At ‘i 6 —_t'rl \ —{, ’—.—- ’! y “-" /

'I.l W= X
E.;ui_.‘

P - U5 B L O i
| ‘# : / 111_‘J_ K=t ‘\‘11{jk$?| /9:4'\1'7/)(/ i ‘[;
DOUd Hlll Ty 9’ STV/§5|“‘ L. ',‘\\’/;‘ I 1 T __l\/,;:" W_‘%,Zy\(_:_:‘l —-—;’;;//1' >
_.._._..---. —--_ // m— )7 +. *Lm 1,;“ ‘ 5 -!::n:‘ — ,.‘\—13
iz Y P R x A0 N Sareies, g AT s
S ?//(“.w U Mdw g )/\.,,‘? Ch !

i) "‘T -
McC m-c\\ “'__4

B //T e /[}des\
(81 ,: 21 i m\c xn‘l¢03 MeCRAMIEN
C’ gt:nzg:,ry \)’ 3&’ “ 24 % “ 7 < STA J A5
21 s = " i__ q - } -I { A 27 5L Zb//“’ _(
e e 2y P IR -
P vl :‘ 4 AR b
{\_ // {ﬂ_jf A P\I“ 5, ’ .S [\./ i - S asee (YA ;;;»’,A_cl_
t "Knight | “Indi ’5,\1, ., ’
Sl T I 7 .ap .@ =
34 35223 }W N 7
A L8 A A
-e——f+ 4\,-1:@-?—-*“ i
i i -
S N I=Stiy & on SE . A . b3 e e —— Ay — -
TR A T Yy e T y ) T o] =T (4o .- / ”"”
%, L7 w2 wf wr S0 /‘l e - ’ Mol N L. 3o AR}E\AS 1
=AM 1] ye.‘ M'LS am | - / &fy‘-\{ ——8—— Sl 12 [ L a4 2y * o .Sloadardl
s ~e | Cul:;/ G _7____.‘/5‘}!_,; \3;.\{ /_/-/1:‘_____' ‘ 1 L __»“:l-i/-%\ | / : q | | — Bmwn-s
e e A l!/.o;g_j.j_,%;;_lé , P N, o T .. *‘L -
S ML e AT e / 45
NS Y e aod 16 | oY
N L - Wy TTCome : =
I E 2T 0 e Bs w | ) ok A ) Rt VT Spr ; A
e e AT [ERSSCE Rt St ,__L,.% C/ el T Z,
AT o L e LS S I S e e — .
H . SOURCE: U.S. FOREST SERVICE— STANISLAUS
Figqure 2 NATIONAL FOREST, CALIFORNIA,

LOCATION MAP 1973,
MIDDLE FORK STANISLAUS RIVER

C—064497

C-064497



* FISH FLOW RELEASES 2003
160047 .
SOURCE: USGS PRELIMINARY DATA
POST - PROJECT: OCTOBER 1967 —SEPTEMBER 1972
KOO0~ GAUGE STATION NO. 11293200
1200 .
1000 800
™
S MEAN MONTHLY FLOW
;
S ecoA 700 -
&
< .
ul
&«
“ 600
w 600
=
o MINIMUM MONTHLY FLOW
WATER YEAR 1924
400 / 500~ MEAN MONTHLY FLOW
/
!
/ i
2004 J/ New e = ™ 400
~o R NORMAL YEAR®
100 - N~
DRY YEARl‘
0 Y T T T T Y T T T T T Y 300+
OCT NGOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEPT
FRE-PROJECT: OCTOBER 1905~ SEPTEMBER 1937 ) _ MINIMUM MONTHLY FLOW
GAUGE STATION NO. 164 _ WATER YEAR 1968
SOURCE: USGS WATER SUPPLY PAPER 1315-A , 200-
FIGURE 3
STREAMFLOW CONDITIONS, SAND BAR 100
DIVERSION DAM 50 INIMUM FISH FLOW 1’
B RELEASES
!
o

T T ) T 1 T T R
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEFT

= n H

[ wo T

C-064498

C—064498



- .

- e -

which is the period of snowmelt. In 1816 the.instream flow
at Sand Bar Flat was augmented by water diverted from the
South Fork Stanislaus through the Philadelphia Canal which
enters the Middle Fork at Spring Gap Powerhouse approximately
three miles upstream from Sand Bar Flat.

There is a paucity of information about fish populations
in the Middle Fork prior to the completion of Sand Bar Dam
in 1939. No descriptions were discovered in the data reviewed;
however, it is assumed that before diversions were made the
river supported rainbow trout, steelhead trout, king salmon
and an assortment of nongame species including minnows,

suckers and sculpins.

“ 4~ N 1 o Ao
IIX. DProsject Development

The Stanislaus Powerhouse was placed in operation in 1908.
The facilities consisted of a powerhouse and a water flume. A
description of these PG&E facilities was not available. As the
need for hydroelectric power increased, PG&E enlarged the
Stanislaus Powerhouse. Sand Bar Diversion Dam and the
Stanislaus tunnel were constructed in 1939 to connect the
Middle Fork Stanislaus River with the Stanislaus Powerhouse
located below the confluence on the North and Middle Forks

of the Stanislaus River (Figure 1).
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The tunnel has a designed capacity of 475 cfs which is
160 cfs larger than the claimed maximum capacity of the old
Stanislaus flume. In order to initiate an appropriative
right to the additional 160 cfs, PG&E filed water rights
Application No. 10122.

In 1955 the Federal Power Commission (FPC) issued an
FPC license to the Sand Bar Diversion project. This license,
FPC No. 2130, is not subject to revision until 1985.

Within the FPC license is a stipulation for the pro-

tection of fish and wildlife. The terms of this stipulation

fdllow: "during a normal year, minimum instream flows are
May 1 to October 31, 15 cfs, and November 1 to April 30,
10 cfs; during dry years, a minimum release of 10 cfs is
required year-round." It was agreed that the above flows
would not be subject to revision short of 10 years.

The establishment of minimum streamflow requirements
for fish and wildlife was based on a Department of Fish and
Game regional biologist's evaluation of the streamflow require-
ments to maintain fish life. Information describing the

methodology employed was not discovered in the data reviewed.

IV. Post-Project

The operation of the Sand Bar Diversion Dam has reduced
the instream flow between Sand Bar Dam and the Stanislaus

Powerhouse to less than one half the pre-project condition
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see Figure 3). Since the construction of Sand Bar Dam in 1939,
several water developments have been constructed above the dam
(see Figure l). These impoundments have influenced the
maximum and minimum extremes of the instream flow, both above
and below Sand Bar. The post-project hydrograph.shows the
maximum flow'of 1,048 cfs occurring in May‘and the minimum
flow of 50 cfs occurring in the months of December through
April. Historically, the minimum flows did not go below
100 cfs (see Figure 3) whereas during dry periods they may
now be reduced to 10 cfs.

No record of technical fishery investigations in the
Middle Fork below Sand Bar Dam was found within the records

searched.

V. Conclusion

Sand Bar Di&efsion Dam reduced the peak seasonal flows in
the Middle Fork of the Stanislaus River. The Sand Bar Dam and
tunnel can divert up to 475 cfs of the Middle Fork Stanislaus
River to the Stanislaus Powerhouse. This water is diverted
to a point below the confluence of North and Middle Forks of
the Stanislaus River (Figure 2), which bypasses approximately 12
miles of the natural stream channel. During minimum flow
periods, instream flows below the diversion have been above
the minimum flows allocated for fish and wildlife (see

Figure 3).
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The esﬁablishment of minimum instream flow requirements
for fish and wildlife was based upon a Department of Fish
and Game regional biologist's evaluation of the streamflow
requirements to maintain fishlife. Information regarding
methodology used to determine instream flow requirements was
not discovered in the data reviewed.

Since the construction of Sand Bar Dam in 1939, several
water developments have been constructed above the dam (see
Figure 1).

Each one of these developments has resulted in some
alteration of streamflows. The combined effect accounts for

the large reduction of streamflows.

No evidence was found of instream flow evaluations after

Camand T = -
£ Sand Bar Dam.
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