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1 have reviewed the record of the fishery.resources problems.on the
Mokelumne River. It is.my opinion that a.substantia) portion of :the
problems are due to.East Bay Municipal Utility District’s operation of
Pardee and Camanche Reservoir, The attached staff report provides a summary
of the water gquality problems in Camanche Reservoir and the lower Mokelumne
River and recommendations for their resolution.
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STAFF REPORT
DIVISION OF WATER QUALITY
STATE WATER RESOURCES CONTROL BOARD

WATER QUALITY PROBLEMS ASSOCIATED WITH
OPERATION OF PARDEE AND CAMANCHE RESERVOIR.

Backaround

"

Pardee:and Camanche Reservoirs:were constructed :and are operated by the East
Bay:Municipal Utility.District:(EBMUD)-on:the:Mokelumne:River. Camanche

‘Reservoir.is downstream from.Pardee:Reservoir.: Water is-diverted from

Pardee-Reservoir-for:municipalipurposes=iniAlameda:and :Contra.Costa
Counties. .Water collcctcd:in:Camanche Reservoiris rcleased-into.the..
Mokelumne :River-to satisfy senior.downstream:water rights.and to provide a
water supply to the:Mokelumne River Fish Installation (MRFI).

Over the last few years, there have been problems with the fishery resources
on the Mokelumne River. There have been fish kills at MRFI .and a decline in
the number of anadramous fish returning to spawn in the Mokelumne River.

The following discussion provides a summary of the water quality problems in
Camanche Reserveir and the lower Mokelumne River and recommendations for
their resolution.

Beneficial Uses

The beneficial uses of Camanche Reservoir and the lower Mokelumne from
Camanche Reservoir to the Delta are listed in the Regional Water Quality
Control Board, Central Valley Regjon's (Central Valley Regional Board) Water
Quality Control Plan (Basin P]angl. Camanche Reservoir's beneficial uses
are municipal and domestic supply, irrigation, stock watering, water-
contact recreation, nonwater-contact recreation, warm freshwater habitat,
cold freshwater habitat, fish migration, fish spawning, and wildlife
habitat. The lowar Mokelumne's beneficial uses are irrigation, stock
watering, water-contact recreation, rafting, nonwater-contact recreation,
warm freshwater habitat, cold freshwater habitat, fish migration,
fishspawning, and wildlife habitat.

Water Quality Objectives and Criteria

Regional Boards are required to adopt Basin Plans for all areas within the

~region_(Water_Code_Section 13240), The Basin Plans establish water quality
_objectives which ensure the reasonable protection of beneficial uses (Water - -

Code Section 13241). State offices, departments,—and-boards,—in-carrying . ——.
out activities which may affect water quality, are required to comply with

Basin Plans approved or adopted by the State Water Resources Control Board

(Stata Board) unless otherwise directed or authorized by statute (Water Code
Section 13246).

The Central Valley Regional Board Basin Plan contains the following,
applicable water quality cbjectives.
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A. Dissolved Oxygen (DO) - The monthly median of the mean daily DO
. concentration shall not fall below 85 percent of saturation in the main
water mass -and “the:95:percent concentration shall not fall below 75
- percent of:saturation. The D.0. concentrations shall not be reduced
below the following:minimum levels at .any time. -

<¢6?WaiersQdesignatedzCCId5ffé§ﬁwaterﬁhabitat-- 7.0 mg/1--
-0:Waters:designated:-fish spawning - 7.0.mg/1

B, Temperature - The:natural receiving-water temperature of -intrastate
waters shall not-be:altered:-unless -it:can.be:demonstrated. to the
satisfaction of “the Regional Board that 'such alteration in temperature
does not-adversely affect beneficial -uses.

At ‘no time-or -place shall the temperature of ang warm or cold
freshwater habitat be increased more than 5°F above natural receiving
water temperature.

C. Sediment - The suspanded sediment load and suspended sediment discharge
rate of surface waters shall not be altered in such a manner as to cause
nuisance or adversely affect beneficial uses.

D. Turbidity - Waters shall be free of changes in turbidity that cause
nuisance or adversely affect beneficial uses.

Increases in turbidity attributable to controliable water quality
factors shall not exceed the following limits:

o Where natural turbidity is between O and 50 Jackson Turbidity Units
(JTU), increases shall not exceed 20 percent.

E. Toxicity - A1l waters shall be maintained free of .toxic substances in
concentrations that are toxic to or that produce detrimental
physialogical responses in human, plant, animal, or aquatic iife,
Compliance with this objective will be determined by use of indicator
organisms, analyses of species diversity, population density, growth
anomalies, bioassays of appropriate duration or other appropriate
methods as specified by the Regional Board. :

“Inraddition to these-Basin-Plan-objectives ;-EPA-and-the State-Board-have
derived water quality criteria for specific pollutants. These criteria have
not been adopted as cbjectives, but they are used as guidelines by State and
Regicnal Board staff in assessin? whether beneticial uses are completely

ists the applicable criteria.

protected. The following table
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EPA National Ambient Water Quality
Criteria to Protect Freshwater Aquatic
Life (ug/1)2

4-day 1-hour State. Board

Average Average Maximum Criteria (ug/1)3
‘87 - 750
Lo 032 0.64
ce 340 3.9
' 1000
N , 150
n-- 27 30

“1¥. ~Problem Description

Review of the record indicates that, for management purposes, the problems
in Camanche Reservoir and the Jower Mokelumne River can be divided into two
separable categories. The first problem is a long-term chronic problem
caused by high concentrations of dissolved metals. Data collected by the
California Department of Fish and Game from 1981 to 1983 at MRFI illustrate
this problem. Qut of 535 samples, 154 samples exceeded the chronic zinc
criterion (28.8% exceedance, maximum concentration of _1.2.mg/1)%. Review
of more recent data shows that this problem continuesS. The source of

this problem appears to be abandoned mines in the watershed<,

The second problem is a short-term acute ﬁroblem associated with drought
conditions, The problem is caused by both low water levels and high energy
~events at the liquid-solid interface of Camanche Reservoir. The following
specific events are in the record. On September 23, 1977, EBMUD released a
30 minute dischar?e of 750 cfs from Pardee Reservoir which scoured sediments
from the old Mokelumne River channel. gediment associated toxicants caused
a major fish kill in Camanche Reservoir®, There have been major fish
-kills in the Mokelumne River Fish Installation (MRFI) in the fall of 1987
and in the fall of 1989 due to poor water quality. In the fall of 1988,
‘MRFI was nonfunction?1 due to low flow, but most of the few test fish held
-atvthe hatchery died/. Presumably, the poor water quality over these
T ——years—also-caused-fish-kills_on_the_lower Mokelumne River, The pcor water
sow -y - —Quality.{s_characterized by low 00, high hydrogen sulfide, high— "~~~ - -
temperatures, high turbiaiEY}“ang”;ediment“associated~toxieantswsuch_asm““_,m_“
aluminum, iron, copper, and zine“+/. The poor water qualfty is caused by
depletion of the hypolimnion in Camanche Reservoir followed by early
destratification and wind-induced mixing at the water-sediment interface’,
These - types of water quality problems (scouring of the sediments, depletion
of the hypolimnion, wind-induced mixing of sediments) are within EBMUD'S
water resource management control of Camanche and Pardee Reservoirs.
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the -primary water quality concerns at Camanche Reserveir is polluted
1ts. These sediments contain high concentrations of aluminum, {ron,
and:zinc, and leachate derived-from these sediments also.contains
centrations of these elementsd. Laboratory toxicity tests
ratethat the leachate is capable of inducing toxic effects5. The
ikely.:sources.of the polluted :sediments are abandoned mines in the
ver,:even:if these sources. are-eliminated, the remaining:poliuted
‘the -reservoir-constitute.a ‘long-term:management probiem.

are ;two:general .approaches +to -solving.thezshort-term:acutezproblem-
3¢ Theifirst :approach :is "to:change:the :water resource:management
ctices:at:Camanche ‘and Pardee -Reservoirs ‘to-keep :the-water -quality
problems:from.occurring, .The specific:management :practices that:will:solve
theproblem:are ‘maintenance.of a minimum:pool:depth at Camanche:Reservoir-
andielimination of surge flows from Pardee-Reservoir-which:scour:downstream
~river:channels. A second approach is to develop.a physical or chemical fix
to:these problems. A number of proposals of this nature are being installed
or considered by EBMUD inciuding potassium permanganate injection, pumping
water to the upper outlet, addition of a multi-level selective withdrawal
outlet structure, in-reservoir hypolimnetic aeration, and pure axygen
injection at the reservoir outlet. None of these proposals, however, will
solve the entire range of water quality problems in both the lower Mokelumne
and Camanche Reservoir.
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Chemical oxidant injection eliminates toxicity caused by reduced compounds
such as hydrogen sulfide, but it does not eliminate other water quality
concerns such as temperature, suspended sediment, and metal toxicity. In
some cases, such as potassium permanganate injection, the oxidant itself
introduces pollutants into the water column. Physical alterations of
reservoir outlets and addition of aeration systems will not eliminate
problems caused by high energy events at the liquid~solid interface.

=

V. Conclusions

The aquatic habitat beneficial uses of Camanche Reservoir and the lower
Mokelumne River are not being protected. This conclusion {s based on

documented fish kills in the watershed and evidence that the following
specific water quality objectives are not being met.

oA -The . dissolved .oxygen_objective of.7.0_mg/1 is_occasionally not being
met/ 8 on the lower Mokelumne River.

B. It is difficult to quantitatively establish whether the temperature
objective is being exceeded because the natural receiving water
temperature is not defined. However, depletion of the hypolimnion over
the last several years has caused significant temperature increasas in

- the lower Mokelumne. For exampie, in September 1988 the water
“temperature in MRFI reached approximately 23.5¢C (74.39F)%, A
temperature of 209C is often used as a maximum for saimon growth and
these higher temperatures indicete thermal stress/.

‘,:
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" 'C. The suspended sediment discharge rate from Camanche Reservoir is
.- adversely affecting beneficial uses.
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D. The turbidity objective is occasionally exceeded in the Tower Mokelumne.
~ As an example, the 1987 turbidity, measured in JTU at MRFI, increased
from-a summer value of less than 2 JTy to 12 JTU on September 1 to 30
JTU on October 27. |

E. .The toxicity objective is not being met.

ﬂ}ff; j;yl,_jaééémmendationsll

" “The“following-conditions :should be incorporated: into EBMUD's water right
~ 'permits “in “the:Mokelumne :watershed. ' wakr snrface elevadie

’ouldﬂbe.established.

A. A minimum pool elevation at Camanche Reservoir .
EBMUD should collect sufficient information-tg calculate an appropriate
minimum pool. In the interim, a minimum pood of approximately 190 feet
(water depth=27 meters) should be established. _This elevation {s based
on the limnology analysis of Camanche Reservoir/, and a review of
reservoir elevations over the last twenty years (Attachment 1). EBMUD
‘presently appears to be operating Camanche and Pardee Reservoir in such
a way as to ensure that an approximate Camanche Reservoir elevation of
190 feet will be met this fall. :

B. A DO limit of 7.0 ppm should be established on discharges from Camanche
Reservoir, A point of compliance which protects beneficial uses should
also be established. The current U.S. Army Corps of Engineers Power
Plant Permit for Camanche Dam requires a DO level of 5.0 pom measured
500 feet downstream of the powerhouse. '

C. A maximum turbidity level should be established for discharges from
Camanche Reservoir. I[n order to implement the Basin Plan turbidity
1imit, the turbidity from Camanche Reservoir discharges should not
exceed 20 percent of the turbidity of flows into Pardee Reservoir. It
is not clear that EBMUD has the capacity to comply with such a
requirement., If compliance is infeasib¥e, EBMUD should be required to
develop a technically feasible turbidity 1imit that will protect
beneficial uses.

e Do _A_temperature limit_should be established for discharges from Camanche
Reservoir. A recent State Board action for releases from Shasta-Dam---

“Testablished a-maximum-temperature-of-569F--when necessary to protect
the salmon fishery., A similar limit should be set for the Mokelumne
River and the California Department of Fish and Game should establish
the periods in which this limit applies. 1f comnliance is infeasible,
EBMUD should be required to develop a technically feasibie temperature
limit that will protect beneficial uses.

EESI

E. Sudden high releases from Pardee Raservoir which scour sediments should
be eliminated during low water levels in Camanche Reservoir.

F. This summary has not discussed flow requirements, but protection of the
spawning and migratory fish habitat heneficial uses requires minimum
flows on the Mokelumne River. The California Department of Fish and
Game is preparing minimum flow reccmmendations for the lower Mokeluine,
and the recommended flows should be included in the water rightr pormit.
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These water quality-based recommendations have obvious water gquantity
implications. No attempt was made in this analysis to balance water
quality/water quantity issues. The balancing cf these issues is the
responsibility of the State Board.




Attachment 1

CAMANCHE RESERVOIR
STORAGE AND SURFACE EVALUATION (USGS)

~ MIN APPROXIMATE MIN  APPROXIMATE
STORE (AF) FLEV (AMSL) |YEAR MONTH __ STORE (AF) ELEV (AMSL)
219100 202 79 SEP 343600 223
°218000 201 - .0CT 318100 219
5000 . ..217 80 . SEP.. 323900  ..220
265000 211 06T 298400 216
EP 288900 215 81  SEP 256300 209
T. 276500 212 0CT 254200 209
©¢ 313300 218 82  SEP 350500 224
T 275300 212 0cT 313400 218
Teesgp 246100 207 83  SEP 353200 224
et 244500 207 0CT 304300 217
73 SEP 317200 219 84  SEP 351700 224
| ocT 304900 217 0cT 322040 220
: 74 SEP 336000 222 85  SEP 246170 207
acT 304300 217 oCT 246000 207
75 SEP 337300 222 86  SEP 337000 222
oct 307300 217 ocT 318000 219
76  SEP 186100 136 87  SEP 118000 180
0CT 177800 194 0CT 109000 178
77 SEP 54800 158 88 SEP 10000
ocT 52500 157 QCT
78 SEP 339200 222 89  SEP <
ocT 307100 217 0cT 142187 186
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