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An evaluation of the Bureau of Reclamation's nronosed Grand Mesa
Project indicates that with adequate treatment municipal, indus-
trial and other domestic waste loadinas should not sianificantly
affect water quality for present and projected water uses in the
Project arca. Therefore, no storaqe in Electric Mountain and
Cactus Park Reservoirs is needed to provide flow reaulation for
maintaining satisfactory water quality in the Gunnison River,

The use of Project water for irrigation, municipal, and indus-
trial purposes will result in an estimated averaqe annual increase
of 3.0 na/1 in the total dissolved solids concentration of the
Colorado River at Lake Mead. The economic imnact of this salinity
increase upoi water users below Lake !lead is estimated to be
$205,000 annually, based on 1970 economic conditions., Control
measures are recormended for incorporation into the construction
and operation of the Project to mitinate the adverse effects of
increased salinity.
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I. INTRODUCTION

PURPOSE AND SCOPE

This water quality evaluation has been nrepared for the U. S.
Denartment of the Interior, Bureau of Reclamation, Reqion 4, Salt
Lake City, Utah, for inclusion in their feasibility report for the
firand Mesa Project, Colorado. The Primary purpnoses of this eval-
uation are:

1. To determine the need for and value of separable reservoir
storace for streamflow reaulation to control water quality;

2. To assess the overall impact of the proposed development on
water quality, both in and outside the Project area; and

3. To recommend, where applicable, water quality control
rmeasures for the Project.

The evaluation was made of the effect of the Project in the Gunnison
River drainaqge area in West Central Colorado and downstream areas of

the Colorado River Basin.

This report has been nrepared under the authority of and in
accordance with provisions of the Federal ilater Pollution Control Act,
as amended (33 11,.5.C, 466 et seq.) and Executive Order 11507, dated
February 5, 1970, and at the request of the Bureau of Reclamation.
Section 3 (b) of the Act requires that consideration shall be qiven
to inclusion of storage for requlation of streamflow for the purpose
of water quality control, except that any such storaqe shall not be
provided as a substitute for adequate treatment or other methods of
controlling waste at the source. Section 7 of Executive Order 11507
requires the preparation of a report describing the notential impact
of Federal water resource projects on water quality.

Jasic data for this evaluation were supplied by the Arand Junction
Projects Office, Reaion 4, Dureau of Reclamation. The assistance and
cooperation qiven bv the U, S. Fish and Yildlife Service are also
aratefully acknowledned.

PROJECT DESCIPTION

The proposed Grand Mesa Project is located on the southern base of
frand "esa near the communities of Cedaredac and Hotchkiss in the Gunni-
son River Basin of llest Central Colorado (sece pane precedina back cover).
The nroject will provide irriqation water for 28,270 acres, develon
5,000 acre-feet of municipal and industrial water, and nrovide reser-
voir-related recreation and fish and uildlife opportunities. Electric



Mountain and Cactus Park Reservoirs will be the Project's main features.
Electric Mountain Reservoir will be formed by a dam on test Muddy Creek
about 1-1/2 miles above the Y{est Muddv Ranger Station. Surplus flows of
llest Muddy Creek supplemented by surplus flows of Cow Creek will be
stored in the reservoir. The Grand Mesa Canal will convey reservoir
releases and direct flows of intervening streams across the southern
slope of Grand Mesa to Cactus Park Reservoir serving Project lands

alona its route. Cactus Park Reservoir will be constructed on a Currant
Creek tributary approximately 4 miles east of Cedaredge. The Surface
Creek Feeder Canal will convey surplus flows of Surface and Younas
Creeks to the reservoir to supplement the Grand Mesa Canal inflows.
Reservoir releases will be made to the Cedaredqe Canal for conveyance

to Project lands and to municipal and domestic water delivery noints.
Project lands above the canal will receive water by exchange made
possible through storaae requlation in Cactus Park Reservoir and
construction of the Fruitqrowers and Ward Creek Feeder Canals. The
feeder canals will convey Project return flows and surplus flows of
‘Jard and Surface Creeks to the existing Fruitarowers Reservoir to
replace the exchanqe water used upstream. Approximately 5,000 acre-
feet of stabilized storage will be provided in existing reservoirs on
Grand Mesa for fishery and recreation purposes.
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II. PROJECT IMPACT ON WATER QUALITY

To evaluate the impact of a water resources development project
on water quality, it is necessary to cxamine the various factors that
influence water quality. The economy and water supply in an area
a®fect the amount and type of water use. Data must be developed on
the present and nrojected economy of the study area to estimate future
municipal and industrial use of Project water and the resulting waste
loads, The same economic and demoaraphic data may also be useful in
evaluatina any water quality control measures incorporated into the
Project plan. The water use influences waste sources and the quality
of water downstream from the point of use, Any changes in the quality
of water may have an economic impact on downstream water users.

LOCAL ECONOMY

Aqriculture is the principal economic activity on Project lands.
Fruit arowina accounts for most of the agricultural income. Dairying
and cattle raisina occupy lesser roles. A farm management survey
completed by the Bureau of Reclamation in 1969 analyzed 32 Project
area farns operated by 36 families. The farms surveyed make up 7,800
acres, irrigated and non-irriqated, and are considered representative
of Project lands. The fams consisted of 11 full-time fruit farms,

5 livestock beef farms, 2 "Grade A" dairy farms, 1 sheep farm, 3 aen-
eral farms, and 10 nart-time farms. The lands supported a total of
1,241 beef cattle, 204 hoas, 244 sheep, and 217 dairy cattle dispersed
over more tnan 4,000 acres. B3ecause the climate in the Grand Mesa area
is favorable to qrowina fruit, it is exnected the trend will be from
livestock famina and toward fruit arowina when a full water supply is
nprovided by the Project.

Limited employment is provided on Project lands by several small
coal mines, sawmills, and fruit packing companies. The area is lo-
cated near Grand HMesa, the world's laragest flat-top rountain and
knovm for its outstandina recreational facilities. Tourism and vaca-
tioners are a major revenue source to the merchants of Cedaredae and
Orchard City curina the summer months, Tihe mild winters and nleasant
surmers attract numerous retired neople to the area, and it is for
this reason tnat nopulation in the Project area is increasina faster

han in the remainder of Delta County.

Cedaredne and Orchard Citv are the only incorporated cormunities
vithin the Project area. The town of Delta, located about ten miles
southwest of the Project area is the principal tradino center for the
arca and is the County Seat for Delta County.
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Present nonulation in the Proiect area is estimated to be about
3,000, The project area is orowinn faster than the surroundine area
and a moderate annual arowth rate of 1.1% (1) is forecast throuch
?010. The nast, nreseat, and future area nonulation is tabulated be-

oM, -

Proicct Area Population

Annual
Corrumni ty Crovtih
or Arca 1960 1970 1985 2010 Rate
Cedaredne 549 581 750 940 1.1%
(rchard City 1,021 1,163 1,350 1,670 1.19
Delta 3,832 3,694 4,730 5,500 0.7%
Delta County 15,602 15,286 15,100 U7
Proiect Area - 3,500 4,400 5,450 1.1¢

WATER SUPPLY

‘later sunnly in the Proiect area is related to several streams.
est "uddv and Cou Creexs, with an averane annual flow of 12,320 and
5,700 acre-feet resnective]y(l), will sunplv surnlus flous to Electric
Mountain Reservoir, Flows will be released from the reservoir to the
firand 'lesa Canal, which will convey these flows alona with direct
flous of intervening streams to irrincable land and to Cactus Parl
Peservoir, The intervenina streams; lubbard, Terror, and Leroux Creeks
and Roatcan “ulch, will supnly an averane annual flou of 32,300 acre-
foot, Vounns Creck near frand Mesa and Surface Creek at Cedaredne nhave
an averaae annual flow of 4,970 and 19,620 acre-feet resnective]y.(ﬁ)
Surnlus flows of Younns and Surface Creeks will also be conveyed to
Cactus Park Peservoir. These two reservoirs will nrovide an averace
annual supplv o€ 57,100 acre-feet to the Preiect.

The lorth Forl of tie funnison River, uhich joins the Gunnison
River near Lazear, Colorado, and tne Gunnison River lie iust soutn of
the Proiect area. Tne averane annual €low (1962-1967 neriod of record)
of the Runnison Piver near Lazear is 878,900 acre-feet whicn is repre-
sentative nf the flow nast the Proiect area(2). The averanc annual
flov (1951-1966 period of record) of the Gunnison River at its con-
fluence writh tihe Coloradn Piver at frand Junction, Colorado, is
1,590,305 acre-feet(2), The present modifiedl/ averane annual flou

l/ The prosent modified condition includes adiustments of the historic
condi tion based on the assumption that new develonments beaun durina
the 1941-19G8 reriod were in operation for the full neriod.
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o€ the Colorado River at lioover Dam is 10,119,000 acre-feet(3), The
"roiect will deplete the flow of the Gunnison River bv 26,700 acre-feet
annuallv resultine in an averare annual “low of 852,200 acre-feet in the
Gunnison Piver iust below the Proicct arca, 1,529,605 acre-feet in the
funnison River at frand Junction, and 10,092,300 acre-%eet in the
Colorado River at lloover Danm.

The proiect vill deplete tac North Forl Gunnison River by 30,000
acre-feet annuallv., [xcent for the lesseninn of strean fisherv €lows
durina the winter months, this vill not affect tae present or pro-
iected uses of tae llorth Fork, since the water civerted into the Grand
"osa Canal from the intervenine strears uould be surplus to dounstream
aceds,  Other water resource developments along the llorti Fork will
not affect the uses of the river excent as nentioned nreviously.
AMthouenh tue Paonia Project depletes tne ‘lorth Fork bv 9,800 acre-feet
annuallv, Paonia Reservoir, bv reanulatiie the runoff from Huduy Creek,
imnroves the distribution of flow in the 'lorth Fork. The calculated
ninirum “Tou of the !lorth Tork fust before its confluence with the
funrisoa Niver is 43 cubic feet ner second (1957-1969 neriod of record).

WATER USE

Irriration is the nrimarv yater use in tne Proiect area. Approximatelv
21,840 acres are nresentlv irrinated. The nrincimal crons nrown are
al“alfa, nastures, small arains, corn, annlcs, neacics, ciaerrics, nears,
and anricots.,

later for domestic use in Cedaredne is sunplied “ror snrines on the
south slane n€ the "rand Mesa., The Toun of Orchard Citv and tihe homes
belov Codaredre receive a senmarate sunnly of water nined in from Grand
Masa, This water sunnlv systerm is municinally owned by the Town of
Orcaard City., Tuc Nrcnard City system also supnlies water to farms
in the Proiecct arca. The Urnper Surface Creck 'later Users Association,
whica has annroximately 160 taps serving about 310 rersons, serves the
Cedar ''esa area. later for the Cedarcdne state fish hatcherv is
supnlied nrimarily bv the Town of Cedarednc,

The predominant recreational water use in the nroject arca is for
trout fisnina in lakes, streams, and rcservoirs on firand ilesa.

Above the Preiect arca, the main uses of funnison River water are
for irrination and hvdroelectric nower acneration. Detueen tine Proiject
arca and Lake Mead, "unnison and Colorado River water is used nrimarily
for irrication of fruit crops in the Grand Valley Irriration vistrict,
and avdroelectric nouer neneration at Glen Canyon Dam. telow Lake Head,
Colorado River water is diverted for irrination, municiral, industrial,
Tivestock, and nydroelectric nouer aencration uses witn irrination use
beina nredominant, Recreation and fishina nave become important on the
waters of tune ilortn Fork drainare above the nroject area and on the
funnison and Coloradeo Rivers dounstream.
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The Project will supnlv annually 52,100 acre-feet of irrinatioa
vater for 28,270 acres, Of this total, 7,430 acres will be new lands
and will receive a full sunply while the remainine 20,840 acres of
presently irrigated lands will receive a suppleniental sunply. A total
0¥ 1,300 acre-feet will be nrovided for rnunicipal and industrial uses
and 3,000 acre-feet for use at the Cedaredae fish hatcierv, Toe Ubper
Surface Creck Valley !later lUsers Associatien has requested 1800 acre-
feet per year of Project water from Cactus Park Reservoir “or nuni-
cipal and industrial uses., Since the reservoir is expected to
exnerience heavy recrcational use, the Association will need to provide
comnlete treatment for the water to insure a safe supnly., This would
be in accord with an American later YJorks Association policy wnich
states, “"water withdrawn from rultipurpose reservoirs for domestic
water supply purposes shall be aiven the same corplete treatment as
those waters derived from polluted sources." If the reservoir has
heavy motor boat usane, the treatment of the water would be further
comnlicated due to fuel and oil leakanc.

POLLUTION SOURCES

Increased salinity (total dissolved solids) of thc lower Colorado
Piver will be the major water quality problem resultino from develon-
ment of the Proiect, Irriaation is the activity of man tihat contributes
most to the increase of salinity concentrations., Two factors associated
with irrication cause this increase. First, water is lost by evaporation
and evapotranspiration with no accompanyina loss of salt, tiereby caus-
ina salinity concentrations to increase. Sccondly, the pichun of salts
from irrinated lands in excess of quantities required for maintainina
a salt balancel/ causes an increasc in salinitv,

From neneral analysis of the project area, it is estimated that
new lands will contribute two tons of salt per acre or a total of 14,800
tons annually. It is believed that sunplemental service lands nave been
leached free of all but minor amounts of soluble salts and will add only
a small undeterminable armount of salt load to the river system. The rate
of salt pickun by irrication is still larnelv an unknown factor and tne
estin?xns may chanoe with additional detailed investinations., 1. V.
Iorias Y estimated that runicipal water use will add about 100 tons
of salt annually ner 1,000 nopulation. Thus, with a nrojected popu-
lation increase of 1,950 in the Project area by 2010, 195 tons of salt
will be added annually to the river svsten,

The domestic wastes in the Project area are presentlv treated
primarilv bv individual sentic tank facilities. The septic tanks wvork
e€fectively in the Project area and will not have a sienificant effect
on the water quality of the river svstems.

T/ Salt balance is defined as the reroval of a quantity of salt equal
to that apnlied in the irrication water.
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Domestic wastes €rom the U, S. Forest Service recreational areas on
Grand !'csa are aenerally contained in sealed vaults; however, a fow
sentic tanks are in use,

It is expected that the future wastes associated with recreational
activities on the Grand Mesa and the nroposed reservoirs will be ade-
quately treated in svstems that will not discharae treated effluent to
the lakes or reservoirs.

Range cattle and dairy operations are sources of untreated
oraanic wastes in the Project areas. Althouah the quantity of waste
reachina the Gunnison River from these operations is not known, these
waste sources are not presently causina any known water quality problems
in the area,

Hdutrients, pesticides, herbicides, heat and radioactive substances
discharaed to basin streams are emeraing water aquality nroblems in
certain areas of the Colorado River Dasin. However, these water quality
rroblers are not expected to be sianificant in the Project area durinn
the neriod of study. !lith adequate treatment of wastes at the source,
no water quality nroblems are anticinated from the other industries in
tie Proiect area.

PHYSICAL AND ECONOMIC IMPACTS

The major characteristics unhich determine the suitability of local
water supnlies for irrination are the concentrations of total dissolved
solids, boron and the relative concentration of sodium to other cations
(sodium adsorntion ratio). !aters in the Proiect area have been demon-
strated by nast use to be suitable for irrication of crops presently
arovin,

Unon completion of the Prnject thc averane annual total dissolved
snlids (TNS) concentrations of the waters at Electric Mountain and
Cactus Park Peservoir will be about 115 na/1 and 65 mn/1 respectively.

The sodium adsorption ratio (SAR) of water to be used in tne
Project area is within the tolerance limit of crons nroun. Soron
concentrations are low and, therefore, have no effect on irrinated crons.

It is assumed that in the future municipal and domestic wastes in
the Project arcea will be treated by a wastewater treatment plant
located near the Gunnison River. The estimated minimum flow of the
Gunnison River nast the Project area which would be required to assim-
ilate the nrojected municinal and domestic waste load after treatment is
about 7.0 cfs, It is estimated that this flow will allow a dissolved
oxvaen concentration of 5.0 mq/1 to be maintained to meet the state
wvater nquality standards criteria for this reach of the funnison River
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as shown in the tabulation below. The assumptions used in calculating
the minimum flou requirements are as follows:

1. The Project area's population in 2010 will be 5,450.

2. Each population equivalent contributes 0,17 pounds of
five-day 20°C biochemical oxyaen demand (0D5).

3, There will always be waste treatment facilities in the
Project area capable of removing 85 percent of the BODs
contributed by the entire population.

Tne Towest flow recorded at the U. S. Geological Survey aaqing stations
nearest the Project area has been 115 cfs, which is more than adequate
to meet the minimum flow required for waste assimilation.

Ylater Nuality Standards for Gunnison River

Desianated !later Use

for Gunnison River Standards of Quah‘ty_]L
from Confluence with Dissolved

lorth Fork to Confluence Oxyaen Temp.

with Colorado River (mg/1) °F pH
larm {ater Fishery >5 <90 6.5-8.5

Industrial tater Supply

Salinity is the water quality parameter of major importance out-
side the Project area. The averaane annual nresent modified total
dissolved snlids concentrations of the Gunnison River at Grand Junction
and of the Colorado River at Lake lMead are about G46 and 760 ma/1,
respectivelv. (3) Tie total dissolved solids concentrations in tne
funnison Piver at Grand Junction and in the Colorado River at Lees
Ferry and all noints downstream nresently exceed U, S. Public Health
Service recommended limits for drinkina water. Project development
will cause an increase in these salinity concentrations, The averane
annual salinity increase is expected to be 18 ma/1 in the Gunnison
River at frand Junction and 3 ma/1 in the Colorado River at Lake lead.

The mineral quality of water discharqged from Hoover Dam does not
fluctuate arcatly from month to month because of the larqge amount of
water stored in Lake Powell and Lake Mead. ilowever, the mineral
aquality of the Guanison River at Graid Junction does fluctuate widely
durina the vear., One of the effects of the Proiect on water auality,

T/ Rdanted from State of Colorado Yater Nuality Standards docurents;
refer to state standards for specific lannuane and additional

criteria,
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in addition to those effects caused by water use, will be the seasonal
ciianae in the quantity of water discharaed to the Gunnison River.
After the Proiect is built, water that nreviously had €lowed into the
funnison River durina the winter rmontihs and to a certain extent
durinn the snrina runoff neriod will be stored for irrication. With
the storane facilities, water will be available for release for irri-
gation and otner uses durina the full irrination season. Decreased
flows durinn the winter ronths present a potential for freezing and
may result in damane to the fishery anc habitat.

runnison River vater is used to irrinate anproximately 250 acres
o€ orcnard crops, 250 acres of corn, and 500 acres of alfalfa in the
Nedland tlesa area of Grand Junction. As a result of tac Grand Hesa
Project, the averaae total dissolved solids concentration of the
funnison River durina the irrication season will be improved by
lowerina the concentration from 714 ma/1 to 695 mq/1., This seasonal
imnroverment in water quality will result in an averace annual bencfit
to tae Project of approximately $5200.

The most sianificant impacts from the Project will be due to the
increased salinity concentrations in the lower Colorado River wiere
salinity concentrations nave already reached critical levels. Present
uses of lower Colorado Piver water include irrinated aariculture in
Arizona and Southern California and municipal and industrial uses in
Arizona, California and levada. The lower Colorado River is a major
source of supply for municipal and industrial users in the Metropolitan
Los Anceles area and upon cornletion of the Central Arizona Project the
river will provide a water sunoly for metropolitan Phoenix., Studies (5)
by the Colorado River Basin 'later Quality Control Project of the Environ-
rnental Protection Aaency indicate that a 3.0 mo/1 annual salinity increase
at Lake Mead will result in an averaae annual equivalent penalty costl/
to water users of about $205,000 based on 197U economic conditions.

The equivalent penalty cost include a direct cost of 142,000 and an
indirect cost of $63,000. Detriments to water users in Mexico and to
recreation and fishery users in the Salton Sea are not included in the
estimates. Direct penalty costs are yield reductions for irrigated
aariculturc, treatment costs for industrial users, and the acceptance

of undesirable effects or water softenina exnenditures for runicipal
users. Indirect costs are spinoff effects on the secondarv or supnortina
industrics.

The impact of present and nroijected uses of Basin water on the
mineral quality of tihe Colorado River becomes areater proceedina dovn-
strean from Lake Mead. A proaressive increase in salinity concentrations
occurs in the dowinstream direction resultinag nrincipally from the salt
concentratina effects of consumntive users.

1/ A penalty cost is cefined as the diffcrence between the detriments
associated vith the use of two different levels of water auality;
thus, it is based on similar economic conditions which permit the
cost effects of vater quality to be isolated. Detriments are user
cost incurred when a specific quality of water is used,
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The quality of the Colorado River water delivered to Mexico is a
matter of considerable national and reaional concern. Water supply
nenotiations with Mexico are presently being conducted by the
International “ater and Boundary Commission.
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IIl. WATER QUALITY CONTROL MEASURES

The Colorado River Basin states have established water quality
standards, which have been adopted by the Administrator of the
Cnvi ronmental Protection Aaency. Illowever, due to the complexity of
the salinity problem in the Colorado River Basin, the establishment
of numerical mineral quality criteria for the Dasin's interstate
waters has been delayed until sufficient information is available to
assure fhat such standards will be enuitable, workable, and enforce-
able. (6) tevertheless, according to the forper Assistant Secretary
of the Interior for Yater Pollution Control, ( ) "It is the intention
of the Secretary that the Department of the Interior and the States
nursue active programs to lay the foundation for settina numerical
criteria at some futurc time. These proarams should focus on devis-
ina and demonstrating salinity control measures and finding ways to
revise the lenal and institutional constraints that could impede tie
imnlementation and enforcement of salinitv standards."

In the interim before mineral quality standards are established
and vhile salinity foytrol measures are being investigated, certain
neneral nuidelines {8) have been formulated for use in evaluatinag
iater resource nrojects such as Grand Mesa. These quidelines are
surmarized in the followina statements:

1. Each pnroposed project must be examined for adverse effects
on water quality.

2, State and Federal anencies must be made aware of the conse-
quences of project development to water quality deterioration
and of opportunities that may exist for better quality control
on cach project., A1l practicable rmeans rnust be employed to
prevent deterioration of existing mineral quality conditions.

3. Each project feature rust be analyzed and justified in
accordance with the nrinciples outlined in Senate Document 97.

The information presented in this report has peen developed to
permit the proner evaluation of the fArand Mesa Project in accordance
vwith the above nuidelines.

STORAGE FOR STREAMFLOW REGULATION

Present and nroiected municipal, industrial and rural domestic
waste loads within and belouw the Project area can be controlled with
adequate trcatment at the source. Thus, no storane in Electric
Mountain and Cactus Park Reservoirs is needed to nrovide flow requ-
lation to maintain minimum streamflous for the nurnose of assimilatina
residual orrmanic uvastes.
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Mineral water quality will be dearaded on an annual basis as a
consenuence of municinal, industrial and irrication uses served by
vater from this Project. However, during the irriqgation season, the
averane dissolved solids concentrations of the Gunnison River will
be imnroved. This seasonal improvement has no sianificant economic
imnact between the Profect area and Lake !lead, Therefore, no flow
renulation for mineral quality control to protect uses above Lake
Mead is necessary.

Below Lake Mead, mineral quality deterioration by the Project
will cause downstream water users to suffer an annual cconomic loss
estimated at $205,000 which clearly indicates the need to incorporate
all possible water quality controls in the Project. The large volumes
of water stored in both Lake Powell and Lake Mead result in the releases
fron Lake llead being fairly uniform in mineral quality renardless of
any seasonal or annual fluctuations in flow and quality of the Colorado
Piver and its tributaries above the reservoirs. Tierefore, any requla-
tion of flow achieved by storane of presently available water in the
Project reservoirs will not chanqe the quality of water discharaed
from Hoover Dam.

In lieu of providinn storace in Electric Mountain and Cactus Park
Peservoirs for mineral quality control of Project-induced salinity
increases below Hoover Dan, other salinity control measures within tne
Project area should be investinated. Any such measures found feasible
should be included in the Proiect nlan.

POLLUTION SOURCE CONTROL

Potential salinity control measures mav be divided into two cate-
rorics : water-phase and salt-phase., The former comprises possibilities
for improvina vyater quality by augrentinag the vater supply, while the
latter included nrospects for improvina water quality by reducina the
salt innut,

Several water-phase control measures described below appear to
have some merit and should be considered for incorporation into tne
Project.

(1) Phrcatophvte cradication on Proiect lands and alonn canals
oand drains could conserve water. It should be recoanized,
novever, that nhreatoniivte eradication may result in loss
of wildlife habitat and winter protection for cattle and
sheep. Further study of this control measure would require
consultation with the Federal and State Fish and Game
Anencics.

(2) Guetter contrnl of the quantity of water annlied throuan con-
servation irrination, tne use of irrination and croppina
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metnods that best fit a narticular soil, slope, crop, and
water supply, is another measure which appears to offer
nossibilities for mineral quality imnrovement.

(3) Installina closed convevance systems or linina ditches and
canals can result in hicher deliverv efficiencies and, con-
sequently, improved water qualitv. Proper land nreparation
by aradina and levelina also conserves water,

Potential salt-phase control measures include the careful selection
of land to be irriqated and the provision of better land drainaaqe.
Those lands naturally hiah in alkaline or sodic salts should be elimi-
nated fror consideration in favor of soils having low natural salt
content. The initial leaching of irrigated lands can be assisted by
installation of subsurface drainane systems adequately desiqned for
salinity control. !ith installation of such a drainaace system, the salt
load over a nurber of years may be reduced by preventina percolation to
deeper soils with nigher salt content.

In order to minimize water auality proolerms associated witi Project
construction activities, the Project contract documents should contain
clauses makinn it the responsibility of the contractor to comply with
all annlicable federal, state, county, and local laws concernina
nollution of rivers and streams., This will require the contractor to
nive careful attention to nollution nroblems such as disposal of
sanitary vastes and production of sediment durina construction.

It is anticinrated that Electric Mountain and Cactus Park Reservoirs
vill nrovide diversified recreational opportunities, such as picnickina,
campina, €ishina, swimmina, and boating. Recreational uses exnected
at the reservoir are potential sources of pollution that, if not prop-
erly controlled, could create local water quality problems both in the
reservoir and in downstrean reaches of ‘lest Muddy and Currant Creeks.
Sanitary vaste disnosal systems with no surface effluent discharaes will
be required at all recreational areas, includina the Grand Mesa
recrecation area. In the recreation manacement of LElectric Mountain and
Cactus Park Reservoirs, boats with waste-holdina tanks or containers
should be nrohibited; or the tanks and containers sealed, unless fac-
ilities to receive and treat the contents are provided at aopropriate
locations. Provisions should also be made to require that fuel-dis-
nensina equipment on docks be proviued with safety features that will
prevent the accidental discharae of petroleum products to the reservoir,
The essential fcatures of waste Jdisposal facilities for recreational
areas siould be submitted to the Environmental Protection Aqency for
review in the early staoes of nlanning.



-14-

IV. CONCLUSIONS

ilo storaae in Electric "Mountain and Cactus Park Reservoirs is
necded to nrovide flow reaulation for maintaininao satisfactory
vater quality.

Municipal, industrial and irrination uses supplied by the Project-
develoned water will increase the salinity (total dissolved solids)
concentration in the Colorado River at Lake Mead by 3.0 ma/l.

This increase in salinity will result in an estimated averane
annual equivalent penalty cost of 5205,000 to users of lower
Colorado River water,

Pequlation of flow achieved by storaae of presently available
water in Electric Hountain and Cactus Park Reservoirs will not
chanoe the mineral quality of water discharqed from iloover Dam.

Project construction activities and wastes nenerated by recrea-
tional activities may cause water quality deqradation in the
Electric Mountain and Cactus Park Reservoirs and Yest Muddy and
Currant Crecks unless adequate water nollution control measures
are provided.
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V. RECOMMENDATIONS

To mitigate the notential losses to water users resultina from the
nronosed nroject, it is recommended that:

1.

The nroposed proiect be operated in coordination with all
other fFederally-funded water resource projects in the
Colorado River Basin to meet State/Federal water quality
standards.

Salinity control features be included as a part of the
nroposed project to mitinate the expected adverse effects
of the project on water quality and water uses. Such
rnitination features should be included in the nroject
authorization leqislation and nrovide for installation and
nperation of salinity control measures in the nroiect area
or any other area in the Colorado River Sasin where they
are found to be effective and efficient, Potential measures
include scalina of saline wells and sprinas, interception
and transport of hichly saline waters to impnervious evanor-
ation ponds, veaetation manaaement, improvements in water
conveyance and irrication techniques, and demineralization.

Provisions be included in construction specifications to
assure that apnronriate steps are taken by the contractor
durine construction to nrotect the qualitv of ‘lest Muddy
Currant Creeks; and other streans affected by the Project.

Toe future wastes associated witn recreational activities

on the fArand Mesa and at the proposed Electric Hountain

and Cactus Park Reservoirs be adequately treated in systems
that will not discharae effluent to the lakes and reservoirs.
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