Excerpt from Design Memorandum No. 5

New Melones Project
Water Quality Control
June 1965

“Water quality control releases from new Melones
storage project will contribute significantly to the solution
of the overall pollution problem in the lower San Joaquin
River but should not be considered as a complete solution
of this problem.”

EXHIBIT “B”
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DESIGN MRMORANDUM NO. 5
NEW MELONES PROJECT
STANISLAUS RIVER, CALIFORNIA
VATER QUALITY CONTROL
* PERTINENT DATA

1., General dete

! Locabtion - On Stanislaus River, sbout 28 miles
' - east of Stockton, Californie.
: o : . - P
Purpose o Flood control, irrigation, power,
' ~ genersl recreation, fish and wild-

- life, and water quality control. -

Average annual runoff at

damsite :_ 3‘1,130,060 acre-feet
? Mexcirium peak natural flow R
of record at damsite’ ' 102,000 c.f.s.
{ Meximum peék Tlow of record i
below existing dam 62,800 c.f.s.
Drainage srea, above dam . 897 square miles
2. Reservoir data ' . ‘Storage Length of Length of
. Elev. Ares capacity shoreline - pool
Feature - (£t.) (acres) (ac.-ft.) (miles) (miles)
Minimum power | LT B , N
pool 808.0 3,320 . 310,000 - 60 15.0
. Normel. recrea- o ; W -
tion pool 2,021.0 9,705 1,650,000 .90 22,0
Gross pool  1,088.0 12,200  -2,400,000 00 23.6
3. - Dam | .
Type (tentative) .~ Earth and rockfill

Maximum height above streambed 600 feet

Crovn width and length 20 ft. and 1,500 ft.

v
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PERTINENT DATA {contd)

6. Power facilities .

Installed capacity 150,000 kw.
Number of units
HMaximum gross heed 583 f%.
Minimum gross head 303 ft.
Critical gross head on .
* turbines . 466 ©%.
Hydrawlic capacity of all _

turbines at critical head 4,470 e.f,s.
Approximate minimum tail .

water elevation 505 £%.
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NEW MELONES FROJECT, STANISLAUS RIVER, CALIFORNIA
’ DESIGN MEMQRANDUM MO, 5
WATER QUALITY CONTROL

1. Authority. - The New Melones Project was authorized by the
Flood Control Act of 194k (Public Law 78-534) and modified by the Flood
Control Act of 1962 (Public Law 87-87%). The project would consist
of a dam, reservoir, and powerplant. Location of the project is
shown on chart 1.  The dam, about 600 feet bigh, would provide a
re#ervoir with a gross capacity of 2,400,000 acre-feet. The power-
plant would be located immediately below the dam and have s capacity
of about 150,000 kilowatts. The project, as presented in the
authorizing document (HD No. 453/87/2), would be used for flood
control, power, irrigation, recreation, fish and wildlife, and other
] purposes. Upon completion of construction of the project by the

- Corps of Engineers, the project will become. an integral part of the
Central Valley Project and will be operated and maintained by the
Bureau of Reclamation. Authority to investigete the need for water
quality control is contained in the Federsl Water Pollution Control
Act! Amendments of 1961 (Public Law 87-88, approved 20 July 1961),
that provide ". . . in the survey or Planning of any reservoirs of
: ,thefCorps of Engineers, Buresu of Reclamation, or other Federal sgency,
~ con?ideration shall be given to inclns;on of storage for regulation
of gtreamflow for the purpose of water quality control. . ." 1In ad-
ditlon, the 1962 Flood Control Act provides ". . . That the Secretary
of the Army give considerstion during the preconstruction planning
for ‘the New Melones Project to the advisability of including storage

for the regulation of streamflow for the purpose of downstream water
quality control,” o o =z

~~

A~ . 2. Purpose and scope. - This Design Memorandum presents the
< results of cooperative studies by the Public Health Service, Bureau of
" Reclametion, and Corps of Engineers of water quality requirements in

Stanislaus River and lower San Joaquin -River for irrigation, fish and
“other purposes. These studies were made to determine the feasibility '
of adding water quality control as a function of the New Melones Project.
The Public Health Service report (attachment 1) presents a comprehen-
sive analysis of water quality problems in the Stanislaus and lower

San Joaguin Rivers, and establishes water quality objectives which can
reasonably be expected from storage and releases of. water from the

New Melones Project. The report includes the estimated releases

vhich would be required to meet the objectives, and evalustes the

water quality benefits which would be credited to the New Melones Project
if the objectives were met. It is recognized that there would be a
nominal benefit to the water quality in the Sacramento-San Joaguin

Delte from any improvement in the quality of water in lower San Joaquin
Ry River, however, such improvement is negligible for the purpose of
<\ ¥ evaluation. :

R 1 Feb 66
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3.' Watexr quality under existing conditions. -

a. Stanislaus River. -~ The flow Stanislaus River averages
1,125,000 acre-feet per year with the annual distribution of runoff
about as follows: 2.7 percent during August, September, and October;
31.6 percent in November through March; and 65.7 percent in April
through July. Several reservoir projects have been developed in the
basin by Pacific Gas and Electric Company and by local irrigation
districts. The major diversions occur at Goodwin Dam where about A
520,000 ‘acre-feet are diverted each year for irrigation. Flows in -
Stanislaus River below Goodwin Dam vary from a few cubic feet per
second from return irrigation water to flows of 40,000.c.f.s. or
more during flood periods. Floodflows occur between November ‘and

" June. From June to November, the average flow below Goodwin Dam is

usvally less than 5 c¢.f.s. The guality of water in Stanislaus River
at Tulloch Reservoir is very high, meeting U.S. Public Health -Service
drinking water.chemical standards in all respects and with adequate - -
treatment, is capable of meeting the physical and bacterioiogical-
standerds at 21) times. Below Oakdale, return flows from irrigetion
an@ efflyent from sewage treatment plants along the river have added
solids to the stream which not only increase the dissolved solids

in the water but also reduce the dissolved oxygen in the water. The
dissolved oxygen concentration (hereafter called DO) in Stanislaus
River is ;over 6 ppm most of the Yyear, however, during the canning -
season, the DO concentration may drop below 1 ppm. Total dissolved

. solids in this stream reach, on an ennual flow-weighted basis, average

about 40 ppm. In the lower reaches, near the confluence with the -
San Joaquin River, the average annual tobal dissolved solids con-
centration (hereefter called TDS) has varied from 60 to 167 ppm, with
a medium of 1%0 ppm during years of normal runoff. During periods
of low flow in 1964 (July through October), the TDS concentration

' reached a maximum of 226 ppm, with the average about 200 ppm. This is

a very good quality of water for irrigation .use, for which purpose

‘most of this water will be consumpbively used, With New Melones in

operation, it is believed that low flow conditions in lower Stanislaus

‘River would remein essentially the same as at the vresent time with

the exception of supplementary releases to be made specifically for
fishery purposes. The following minimum flows below Goodwin Dam
vould Ve provided by release of water from New Melones Da.m.

: Flow
Period : Normal year : Dry year
1 Oct to 31 Dec 200 c.f.s, 150 c¢.f. 8.
1 Jen to 31 May 125 c.f.s. 100 c.f.s.
1 Jun to 30 Sep 100 e.f,s. 60 c.f.s.
Total annual flow 98,000 acre-feet 69,000 acre-feet
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It was assumed that water released from New Melones would heve a

TDS concentration of 50 ppm, which is a2bout 20 percent higher than
now measured at Twlloch Reservoir. The Publice Health Service studies
indicate that the dissolved oxygen, with adequate treatment of wastes
discharged to the lower reach of the river, would exceed 5. ppm until

about year 2000 vhen releases to maintain an adequate DO concentra-
tion would be required. :

i b. San Jozquin River. - The average annual unimpaired run-~
off of the San Joaguin River at the Vernalis gege is about § 560,000
ecre-feet, Considering the reduction due to diversions with the
present and proposed developments on Tuolumne, Merced, Chowchilla

.and Fresno Rivers, it is estimated that the flow at Vernalis gage

would be about 1,850,000 acre-feet per year. Flow from the Stanislaus
River now comprises sbout 25 percent of the mean annual flow at Vernalis
gage, and during the low-flow period from 1 to 15 percent of flow et
this gege. The swmmer flows in lower San Joagquin River are comprised
mainly of irrigation return flows and, during dry years, there is in-
creased upstream re-use of the water for irrigation. The TDS concen-
tration is highiest in periods of Yow flow; during the unusually dry
'_yéar of 1961, the concentration reached 1,220 ppm and was not under

780 ppm for a 120-day period from early June o early October. It °

is expected that future quality of water in lower San Joaquirx; River

. wi‘Ill remain about the same as present conditions.

.

¢. Ground vieter. - The Californis Department of Water Re-

.sources, in cooperation with the U. S. Geologital Survey and several

county and local agencies, has conducted an extensive continuing
survey for determining the quality of ground water throughout the

~ State of Celifornia. Results of that survey, published periodically

in Department of Water Resources Bulletin No. 66, indicate that ground
water in the Stanislaus River Basin has an aversge TDS concentration
of 200 ppm and is of good quality. All the towns and cities along

'Stanislaus River obtain their municipsl supply from ground ‘water

supplies, and some lrrigation water is obtained from the ground water
supply. It is estimated@ that ebout 130,000 acre-feet is pumped

annually and that the storage capacity of the ground water reservoir
is probably in excess of 1,000,000 acre-feet. Since the ground water

- has not been overly developed, a high water teble has prevailed for

several yeers, which is responsidle in part for accretions to Stanislaus
River below Goodwin Dam. WNo studies have been made of anticipated
Tuture use of ground water, however, considering the large available
supply and the probability of adequete treatment of municipel wastes
in the future, it is believed that ground water will remain essentially
the same quality as under present conditions. o

4, QObjectives of wabter quelity control. - The extent of quality
control to be provided at New Melones Dam would depend principally on
esteblishment of acceptable levels of TD5 and DO concentrations in

o
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downstream reaches of the Stanislaus River oand in the Sen Joagquin
River below the confluence of the two streams that could reasonsbly

"be expected to be attained by use of New Melones Project and that

would be economically justified. The agricultural water users along
lower San Joequin River need a reletively high quality water. The
Public Health Service has determined that a mean monthly concentra-
tion of 500 ppm TDS would permit continuation of present cropping
patterns without an increase in operating costs or decrease in yield.
In view of the above, one of the objectives of water quality-control
would be to provide releases from New Melones Reservoir that would
prevent TDS concentrations in the San Joaguin River at Vernalis

gage from exceeding 500 ppm. A second cbjective would be to provide
sufficient DO concentrations to support a warm water fishery in the
downstream channels. The California State Department of Fish end
Ganme considers a minimum DO concentration of 5 ppm necessary to mein-
tain a stream fishery, and the Central Valley Regional Water Pol-
lution Control Board also uses 5 ppm as & minimum allowable level.

‘This 5 ppm DO concentration was selected as the objective level for

this study.

5. Water requirvements. - To determine the water requirements
necessary 1o meet the foregoing objectives, the Public Health Service
investigated the dissolved solids conditions in the ‘San Joaquin River
end the DO concentration in the Stanislaus River.. In cooperation _
with Public Health Service, the Bureau of Reclamation prepared opera-
tion studies of the New Melones Project to meet the objective of
500 ppm, or less, of TDS criteria, The Flow reguletion required to
control the concentration of TDS was determined using hydrologic

data developed by the Bureau of Reclamation for the historical period

1921-1946, adjusted to project conditions.. These data indicated the
magnitude of the adjusted historical flows of San Joaquin River at

-Vernalis gage on a month by month basis and, by use of a flow versus
.IDS cuxve, the TDS concentrations were derived for lower San Joaquin

River under project conditions. Appendix A of the PHS report describes
the procedures used in determining the peeds for water quality control.

. Bureau of Reclamation studies show that an average annual release of
10,900 acre-feet would be required to _control the TDS concentration

at Vernalis gage to 500 ppm, -or less. This release would be in_ads
ition to o o] including those for fishery purposes,
and would vary from O to 48,500 mere-feet per yeoar. 'The FHS study of
DO was projected over a 100-year period by 25-yesr increments to the
year 2075, and considered fubture population and industrial growth,
and adequate treatment of sewage. Such study, covered in detail in
appendix A of the PHS report; indicates the following increasing re-
leases required at invervals to maintain the desired DO levels in-
lower Stanislaus River. These releases would be in addition to those

- required for fish and for control of dissolved solids in lower San

Joaguin River,

v
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Required release

Yeer in zere-feet
1975 2ko
2000 380
2025 k 5100
2050 13,300
2075 25,100

6. Effect of water quality releases on authorized project purposes. -

Releases for water quality control would not enhance the downstream

trout fishery. Due to the fact that water for irrigation could be
diverted from the San Joaquin Delta for delivery via the Delta-Mendota
Canal of the Central Valley Project or the California Aqueduct , and

water quelity control releases from New Melones Dam would reach the

Delta, there would mot be a loss to irrigation, although some additional
re-regulation or exchange of weter between other Projects may be neces-
sary to achieve the desired result. Because of the change in water
release patterns imposed by requirements for water guality releases,

the head on the New Melones Powerplant would be slightly reduced with.

a minor detrimental effect on power production. Also » roubing of irri-
gation water to the Delta then delivering via canals would increase
pumping costs, The Bureau of Reclamation has estimated that, with the
inclusion of water quality control as a broject purpose, the equivalent
annual loss in power would be about 4,100,000 kw.-hr. of saleable enexgy
and about 3,275 kw. of dependable capacity. ZEvaluated at 2.88 mills per
kw.-br. of energy and $16.85 ver kw. of dependable capacity the losses
would result in a decrease of about $33,000 in the average anmual equiva, -
lent power benefits accruing to the New Melones Project. Except for the
minor decrease in power accomwplishments of the New Melones Project, modi-~
fication of the project operation to accommodate the water quality control
purpose would have no adverse &ffect on the purposes for which the project
was authorized. The inclusion of water quality control would not delay
the realization of project benefits since the Project 1s now belng designed
and there would not be changes in the design due to water quality control
vhich would delay construction of the project. '

T. Benefits. - The Public Health Service, in cooperation with the
Bureau of Reclamation and the U. S. Fish snd Wildlife Service, has
evaluated the benefits which would accrue to vater quality.control at

. New Melones Project. The benefit to the dovnstream fishery was evalu-

ated es the additional number of fisherman-days of use which would be
made possible by eliminating periods of low DO concentration with specific
water quality control releases. It was assumed that the fishery would not
be demaged with 5 ppm of DO but would be completely destroyed if the DO
concentration dropped to 3 ppm. The rate of recovery foxr the damaged
fishery was assumed to be as much as 50 percent of the fishery in a single
year; therefore, complete destruction would be recovered in two yYears. Om

~ the basis of the above ; the preservation of the fishery resource would

result in an increase in uwse of the expected downstream fishery of 300
fisherman-days by 1975 and 201 ;000 by 2075. Evaluated at $1.00 per
Tisherman-day, and determining the present velue of future benefits,

™ 1T A L4
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the Public licalth Service report shows an annual equivalent benefit of
$26,000. The benefits accruing to water quality control for irrigation
were evaluated as the cost of providing water from another source to
accomplish the same result. A velue of $20 per acre-~foot was used as

the cost of this replacement water. This water might be obtained from

either the Central Valley Project or the California Aqueduct at a cost.
ranging from a few dollars to $60 per scre-foot. Since the water would
be needed on an intermittent basis in odd amounts, the $20 per acre-
foot used is believed to be a reasonable unit value, Applying this
unit value—to the volume of vater needed over the next 100 yeers, the
Public Health Service report presents an average annual water quality
benefit to irrigation of $158,000, for a total annual equivalent bene-
fit to water quality control of $184,000. Details of these benefit
determinetions are contained in the Public Health Service report. In
addition to the evaluated benefits, tertain intangible benefits would
accrue to water quality control. The méintenance and improvement of,
water quality in Stanislaus River would enhance the stream for recrea-
tional use other than fishing., Tae same is true along lower San Joaquin i

River and, to a lesser degree, in the Delta. Minor benefits would also 0

accrue to the resident and anadromous fishery in the streams, as well
as to the municipal and industrial users of groundwater. Releases
for water quality control in lower San Joaquin River would alleviate,
to & small degree, the pollution problems in the Deltg,

8. Cost of providing water quality control. - There would be no
direct costs of providing water quality control of the magnitude pro-
posed herein. There would be no specific.facilities required for water
quality control, and since there would be multiple use of the storage
space in the reservoir and the released water would be used for other
purposes, there would be no incremental construction costs associated
with inclusion of water quality control as a project purpose. The only
operational requirement would be to nake the additional releases neces~ .
sary to meet the downstream objectives of water quality, which would
occur only during the low-flow months of the very dry years., . -

"9, Bcneflclarzes. - The Public Health Serv1ce report indicates
the beneficiaries of water quality control operation would be wide~
spread. The following is quoted from the report.

Benefits resulting from providing water for water

quality control in the New Melones Project will be
widespread, They will eccrue to hundreds of thousands

of people utilizing, for a wide variety of purposes,

‘the reach of the Stanislaus River from the proposed
damsite to its mouth and the reach of the San Joaquin
River from Vernalis to its mouth, a total stream distance
of 148 miles, The estimated irrigation diversions from
the San Joaguin River in the year 2025 of 1,000,000
acre-feet is equivalent to a full supply of irrigation
water for about 330,000 acres. Recreational and sport
fishery use of the Sacramento-San Joaquin Delta is cur-
rently estimated at 2,780,000 recreation days annually and

6
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is projected to reamch 13,878,000 recreation days
annuzlly by the year 2020. Over half of this recrea-
tional use may be attridbutable to the San Joaguin
River portion of the Delta. Although it is impos-
sible to identify berefits accruing to any single
individual, such benefits are likely to be vexry
small. The reaches of the streams affected pro-
vide outdoor recreation for visitors residing in
other areas of California and in other states of
the Netion as well as local residents. Agricul-
tural and industrial commodities produced in the
erea are distributed throughout the Nation.

10. Justification. - Inclusion of water quality control as s
function in the New Melones Project would provide additional benefits
amounting to $184,000 per year and would decrease other project ac-
-complishments by only $33,000 annually, leaving a net benefit to the
project of $151,000 per year. As indicated in a preceding paragraph,
the cost associated with providing this benefit would be negligible

i11. Views of Publiic Health Service. - The Public Health Service
report contains the following conclusions:

a.. The population of the urbanized areas in the
Stanislaus River Basin study area is projected to in-
crease to 53,000 by .the year 2000 and to 235,000 by
2075. Populstion of Stanislaus and San Joaquin
Counties is projected to increase to 1,323,000 vy
2000 and to 4,739,000 by 2075, .

b. The initial mean annual drzft on storage
vater in New Melones Reservoir, required to main-
tain the dissolved oxygen concentration in the
Stanislaus River at or above 5 mg/l and to limit
the concentration of total dissolved solids in the
San Joaquin River at Vernalis to 500 mg/1l on & mean
monthly basis, during the irrigation season, is - |
11,100 acre-feet. The increasing municipal and in-
dustrial waste load (after adequate treatment is
provided) will cause the mean annual draft on
storage water to increase to 15,000 acre-feet by
the year 2025 and to 36,000 ecre-feet by 2075.
These quantities are in addition to fish releases.

c. With provision of storage for streamflow
regulation for water quality control purposes, sig-
nificant economic and social benefits will accrue to
the large and growing population uging Stanislaus
and San Joaquin River waters for fishing, recreation.
agricultural, municipal, and industrial purposes.

R 1 Feb 66
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d. Water quality control benefits evaluated in
monetary terms, which will accrue to the fishery and
agricultural interests during the 100-yeor evaluation
period, are estimated to have a total present worth of
$5,617,000. The annual equivalent value of these
bepefits in $18%,000.

e. Significant intangible water quality control
benefits will also accrue to recreationists using the
Stanislaus River and to sport and commercisl fisher-
men, recreationists, industrial and municipal users
of the lower San Joaquin River wezters.

f. Water quality control releases from New:
Melones storage project will contribute signifi-
cantly to the solution of the overall pollution
problem in the lower San Joagquin River but shouwld

not be considered as a complebe solution of this
problem. : :

g. In view of the substantisl benefits which
will result from storege water releases from New .
Melones Reservoir, it is recommended that provision
for such releases, to the extent feasible and in
harmony with other uses of the project, be included
in New Melones Project.

h. Benefits resulting from providing storage
water for quality control will acerue to hundreds
of thousands of people utilizing, for e wide variety
of purposes, the waters of the Stanislaus and San
Joaguin Rivers. Benefits are, therefore, considered
widesprezad and in harmony with the intent of the
Federal VWater Pollution Control Act.

i. Municipal and industrial water use, along
the Stanislaus River below New Melones, is projected
to increase from 3 million gallons per day (3,000
ecre-feet/year) in 1960 to 72 million gallons per
day (81,000 scre-feet/year) in 2075. The portion of
this additional water need that develops in the
Stanislaws River Bagin should be supplied by the New
Melones Project unless a study indicates that ground
water resources, of satisfactory quality, and/or de-
creasing agricaltural ussge will satisfy this antici-
pated nead. .

Views .of the Bureau of Reclamation. - The Regional Director

of the Bur

eau of Reclamation has reviewed the Public Health Service

8
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report draft and by letter dated 19 March 1965, included as attach~
ment 2, expressed his view thet water quality control iz needed both
in the Stanislaus and San Joagquin Rivers, and that operation of New
Melones Reservoir could materielly improve present conditions. He
recommended that water quslity objectives be incorporated into the

- New Melones Project to limit the totsl dissolved solids in lower

San Josguin River to 500 ppm on a mean monthly basia and to maintain

. a dissolved oxygen level of at least 5.0 mg/l in the Stanisleus River,

providing these objectives will not require releasses exceeding 70,000
acre~-feet in any one year. ' . :

13. Views of local interesta. - A locel committee, composed of
representatives of irrigation and reclemation districts located elong
both sides of the lower San Joaquin River, reviewed e dreft ol the
Public Heelth Service report on water quality control for the New
Melones Project. The views of this cormittee vere ccnteined in &
letter dated 8 March 1965, to the Regional Director of the Bureau of
Reclamation. That letter is an inclosure +to the Buresu of Reclemation
letter included as attachment 2. The commitiee expressed its full ec-

"cord and approval of the following findings-snd conclusions in the

daraft of report: (2) that & certain amount of storage will be needed i
for water quality control in the New Melones Reservoir so that, vhen
released along with other amounts required to be mede aveilable for

downstream prior vested weter rights and for fish end wildlife benefits,

the TDS of the water at Vernslis gaging station on San Joasquin River
will 'not exceed 500 ppm; (b) that the water quelity benefits are of
sufficient magnitude that these releases should be made from gtorage
a8 needed for water quality control; and (c) thaet the benefits sre go
widespread that, in accordance with the intent of the Water Pollution
Control Act (FL 87-B8), the costs should be non-reimburssble.

1%, Conclusions end recommendations. - Based upon the studies
and date presented herein, it is concluded that:

&, There wlll be contimied need in. the mtu;’ce for water
quality control in channels downstreem from Wew Melones Project in .

. addition to edequate treatment of wastes et the source,

b. Releases of water for water guality control will have
only a minor effect on other accomplichments and benefits of the

- project.

.~ ¢. There will be a substantial inceease in benefits of t‘nf:‘
project from water quality control without increase in project cost.

4, Vater quality contrel has sufficlent economic justifica-
tion to be included as & project purpose. ’

e. Due to the widespread and diverss beneficlaxries of water
quelity control znd the resulting impracticebdbllity of assigning

.,9
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répwﬁent of an equitable share of any coste that would be allocated %o

thiz activily as a project function, any such cogts should be non-reiwm-

burasble,
15, In view of the foregoing, it is recommended that:

. a. The New Melones Project include water quality control
a3 a project purpose, ) . '

!- b. The water quality objectives be esteblished as folloia:
(1) In San Joaguin River immediately below the mouth of the Stenislaus .
River total dissolved solids ere to be limited to less then. 500 parts
per million, and (2) in Stenislaus River dissolved oxygen concentra-

tion is o be meinteined to a level of at least 5 miligrams per liter. R

. €. Releasges from New Melones Dam for water quality control
yurposes be made as necessary to maintain the objectives lisgted ebove,
but not in excess of 70,000 a.crg-feet"?,n any, one yeer, :

: d. 'The cost allocated to the water auality control function
be considered rion-reimburseble. . ‘ : '
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