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Authority for
Report

Pursuant to the Colorado River Basin Project
Act (P. L. 90-537) of 1968, .lam pleased to
present to the Congress and to. the" Governors
of the Colorado River Basin States, the third
Annual Re.port on the Ope.ration of the Colo­
rado River.

This report describes the actual operation
of the reservo.irs in the Colorado River drain­
age constructed under the authority of the
Colorado. River Storage Proiect Act, the
Boulder CanyonProiectAct,. and the Bould­
er Canyon Project Adiustment Act during
water year 1973· and the· proiected operation
of these reservoirs during water year 1974
under the Criteria for Coordinated long-Range
Operation of Colorado River Reservoirs pub­
lished in the Federal Register June 10, 1970.

ROGERS C. B. MORTON
Secretary, United States
Department of the Interior

Boa.t:,ing on Lake Powell

Introduction
The operation of the Colorado River dur,ing

the past year and the projected operation for
the current year reflect domestic use, irriga­
tion, hydroelectric power generation, water
quality control, fish and wildlife propagation,
recreation, flood control, and Colorado River
Compact requirements.

Storage and· release of water from the Upper
Basin reservoirs recognize all applicable laws
and relevant factors governing the Colorado
River, including the impoundment of water in
the Upper Basin required by Section 602(0) of
Public law 90-537•. The operation of the
Lower Basin reservoirs reflects Mexican Treaty
obligations and lower Basin contractual com­
mitments It
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LM VegMWa.6h MaJL,{,na, Lake Mead

Actual Operations Under Criteria
Water Year 1973

Operation of the Colorado River during
1973 ·was based on a forecast of runoff.
Starting January I, the snowmelt runoff was
forecast and the required release of stored
water to meet dem.ands was scheduled for
each reservoir through September .At the
beginning of each month thereafter through
June, the forecast was revised based on pre­
cipitation and snow data collected during
the month and the scheduled operation was
revised accordingly.

On February 27, 1973, the Federal Dis­
trict Court in Salt Lake City, Utah, caused
the operation of the Colorado River to be
altered by ordering the Secretary of the
Interior to take such actions as were neces­
sary to prevent the waters of Lake Powell

1

from rising above elevation 3,606 feet and
entering Rainbow Bridge National Monu­
m'ent 0 This order remained in effect until
a stay of execution was issued on May I,
1973, by the Tenth Circuit Court of AppeafsQ
During the time the order was in effect de­
viation from the operation' criteria resulted
in the release of about 1,425,000 acre-feet
of water from the Upper Basin .that would
otherwise have been stored in Lake Powell.

A description of the actual operation of
each of the reservoirs in the Colorado River
Basin is given in the following paragraphs 0

Charts I through 9 show hydrographs of mon­
thly outflow from the reservoirs and water
surface elevation and active storage in the
reservoirs for water year 1973.



.STATISTICS

ACTIVE STORAGE*
(ACRE~FEET).ELEVATION (FEET)

344,834 6506

233,789 6491

194,962 6485

8058 ACRES

18MILES

RESERVOIR

MAXIMUM STORAGE

RATED HEAD

MINIMUM POWER

SURFACE AREA (FULL)

RESERVOI R LENGTH (FULL)

POWER PLANT
NUMBER OF UNITS

TOTAL CAPACITY 10,000 KILOWATTS

·does not include 563 acre feet of dead storage below 6408 feet

Duri ng the past year, Fontene IIe Reservoi r
'was operated for hydroelectric generation,
flood control, fish and wildlife enhancement,

~~~~~~~~~~~~~~~~~~and~r~creaHon.During the fall and win-

ter of 1972-73, the reservoir was slowly re­
duced from elevation 6,505 feet at the be­
ginning of the water year to a low prior to
spring runoff of elevation 6,480 feet in
April 0 The minimum release during the fall
and winter'wa,s 700 cubic feet per second
(c of.s.) in order that power .could be gene­
rated. at the powerplant and fish flows main­
tained. Starting March 7, 1973, releases
were gradually increased to 1,660 c.f.s. on
March 13 to force the geese in the Seedska­
dee National Bird Refuge to build their
nests on higher ground. After the actual
geese hatching and nesting period, releases
were controlled to allow the reservoir to fill
late in July • Special studies were made dur­
ingthe period September 6-'30, 1973, to allow
the Bureau of Sport Fisheries and Wildlife and
the· Wy~min9 Game and· Fish Department to
make a study of downstream fisheries. Re­
leases varied·from 300 to 1,600 c.fos. The
reservoir as. of September 30, 1973, had
337,000 acre-feet of active storage at eleva­
tion 6,505 feet. (Chart I)
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Fontenelle Dam and Reservoir, ·Seedskadee Project, Wyoming

STORAGE

> ~ ~
~ u ~

~ ~ ~ 00 a ~ ~ ~

......---------- Water Year 1973 ----------...I.t---------Water Year 1974 -------.......

3



OUTFLOW

Flaming Gorge Reservoir has been operated
as part of the Colorado River Storage Proiect
in accordance with governing compacts and
laws to provide optimum power production, re­
creation opportunities, and fish and wildlife
benefits.

On September 30, 1972, Flaming Gorge was
at elevation 6,033 feet with an active storage
of 3,465, 000 acre-feet. Re leases for power
production caused the reservoir to recede 17
feet during the fall and winter to elevation
6,016 feet. The April~July 1973 runoff above
Flaming Gorge was 1,271,000 acre-feet, or
109 percent of the .Iong-timeav.erage. With
this runoff, Flaming Gorge reached a season­
al·highelevation of 6,029 feet and an

. active storage of 3,323,000 acre-feet. The
reservoir was held near the seasonal maximum
through the recreation season. (Chart 2)

Reservoir releases.were higher than nonnal
during the summer season. This was a result
of coordinated operation with other reservoirs
so we could reduce Glen Canyon releases to
meet the operation criteria.
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ACTIVE STORAGE·
CAcite::-FEET) ELEVATION (FEET)

3,749,000 6040

1,062,000 5946

233,000 5871

42,020 ACRES

91 MILES

STATISTICS

RESERVOIR

MAXIMUM STORAGE

RATED HEAD

MINIMUM POWER

SURFACEARE,A (FULL)

RESERVOIRl,.ENGTH (FULL)

POWER PLANT.

NUMBER OF UNrr:s 3

TOTAL CAPACITY OF UNITS 108,000 KILOWATTS

-does not include 40,000 acre feet of dead storage below 5740 feet
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'Flaming Gorge Dam and Reservoir, Flaming Gorge Unit, Colorado River Storage Project, Utah-Wyoming
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Chart 3/Blue Mesa Reservoir
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At the end of September .197281ue Mesa
Reservoir had, 511,000 acre-feet of active sto­
rage and a water surface elevation of 7,481
feet. The reservoir was gradually drawn down
to elevation 7,450 feet by Marchi, 1973, wi th
a cor.-tent of 315, 000 acre-feet •.. During April­
July 1973, inflow .toBlue Mesa was 762,000
acre-feet I with a 1973 water year total of
1,020,000 acre-feet 0 This amount of 'water
caused the reservoir to fill at elevation 7,519
feet and an active storage of 829,300 acre-feet
in July •• ··During water year 1973,0 minimum
flow of 200 c.f .s. wasmointained below Gun­
nison Tunnel.

The March 1,1973, forecast of the April­
July 1973 inflow to Blue Mesa was 780,000
acre-feet. The flood contro.1 diagram showed
that> the reservoir could have remained full the
remainder of the snowmelt season; therefore,
the operation of Blue Mesa did not include re­
leases for flood control. (Chart 3)

On May II, 1973, Blue 'Mesa releases were re-
duced to zero in order to reduce flooding of the
ogricu.ltural area near Delta, Colorado. All in­
flow to Blue Mesa was stored until mid-April when
the gain of the river below the Curecanti Unit be­
gan to subside. Flows in the Delta area were held
to a maximum of about 9,000 c.f.s., thus reduc­
ing the peak by about 5,000 cofos.

OUTFLOW

STATJSTICS

ACTIVE STORAGE-
CACRE-FEET) ELEVATION (FEET)

829,523 7519

249,395 7438

81,070 7393

9180 ACRES

24 MILES

Cnrecantl Unit
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RESERVOIR

MAXIMUM STORAG,E

RATED HEAD '

MINIMUM POWER

SURFACE AREA (FULL)

RESERVOI R LENGTH (FULL)

POWER PLAN·T
NUMBER OF UNITS 2

TOTAL CAPACITY OF.UNITS 60,000 KILOWATTS

-does not include "',232 acre feet of dead storage below 7358 feet



I

!
I
I' Blue Mesa"Dam and Reservoir, Curecanti Unit, Colorado River Storage Project, Colorado
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Morrow Point Reservoir was essentially
fu". during water year 1973. OnSeptem-"
ber 30,1973, the reservoir contained "5,000
acre- feet of active storage at elevation .
7,158 feet." Its inflow is extensively con­
trolled by the larger Blue Mesa Reservoir
which is upstream.

Morrow Point Reservoir will normally be
operated at" or near full capo city regardless
of the amount of snowmelt runoff. (Chart 4)
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ACTIVE STORAGE*
" IACRE-FEET), ELEVATION (FEET)

117,025 7160

79,8057108

74,905 7100

817 ACRES

11 MILES

UUTFLOW

STATISTICS

Curecanti Unit

RESERVOIR

MAXIMUM STORAGE

RATED HEAD

MINIMUM POWER

SURFACE AREA (FUll)

RESERVOI RlENGTH (FULL)

POWER PLANT"

NUMBER OF UNITS 2

TOTAL CAPACITY OF UNITS 1-20,000 KILOWATTS

*does not include" the 165 acre feet of dead storage below 6808 feet

Chart 4 /Morrow' PointReservoir
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Morrow Point Dam and Reservoir, Curecanti Unit, Colorado River Storage Project, Colorado
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OUTFLOW

During water year 1973 Navajo Reservoir
was kept within the lim,its specified by the
Bureau of Reclamation in its interim opera­
tion rules. The reservoir was lowered to
elevation 6, 018 feet during the winter of '
1972 and spring of 1973. During the early
port of the spring runoff storage was accumu­
lated as rapidly as possible with releases for
downstream uses of 500 c.f 0 s 0 The actua I
April-July inflow to Navaio Reservoir was
1,363,000 acre-feet or 163 .percent of the
long-time April-July runoff average above
Navaio. The high runoff caused the reservoir
to reach an all-time high elevation of 6,087
feet, 2 feet above nonnal maximum water sur­
face elevation, with an active storage of
1,730,000 acre-feet. Maximum releases from
the reservoir were about 5,440 c.f.s. during
the runoff season.

Navaio Reservoir is operated under a formal
flood control plan. On March I, 1973, Nava­
io Reservoi r had 891,000. acre-feet of storage.
The April-July inflow forecast'on .March I was
830,000 acre-feet. The current flood control
diagram allowed the reservoir to be full with
an active storage of 1,696,400 acre-feet dur­
ing the entire 1973 snowmelt runoff season for
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t;: ~ ~ ~ ~ ~. ~ fu U 0 ~ ~ :f' ~ ~ _~ ::>::> w

.......-~ Water Year 1973 ----loo......t......_0_2 Water Yea; '974..: ' __«__00....,

0 ;;~ u Z
C,) 0 w <t0 Z 0 ...,

I·

4r-------------~---.:....., .........~::.,__.,.-,....__r__r_-...__ .............__.-...._.....

~

2

1

0°----......--------------
~4.-.....-..--..-....-......---.-..-......-... ~---~;.;;_...,.~r___...__......__.-...._.............- ............-
u
~3t--~--+-~t---+--+----+-+---+-

~21---I----+----+-1--""""----+----+­
W

~.. ··1 .......-+----+--

~. 0 •••

u 4 ,......------------...............................,....:.,-_.,.-...........---r"-..--...-............-..--
~ 3

:3 2
en
c(
w
..J

~o---------------_.........­
4r----------------iioiiiioiiiiiio~........~...,...'--r'-,..._...,...--.--...._ ...................-.._.-
3

2

STATISTICS

ACTIVESTOR'AG£* --
RESERVOIR f-ACR£:FEET' ELEVATION (FEET)

MAXIMUM STORAGE 1,696,400 6085
INACTIVE STORAGE 660,500 5990

SURFACE AREA (FULL) 15,610 ACRES

RESERVOIR LENGTH (FULL) 33 MILES

·does not include -12,600 acre feet of dead storage below elevation 5775 feet

Navajo Reservoir



the March I forecasts and subsequent forecasts
made during the snowmelt runoff period. There­
fore, the scheduled operation of the reservoir
did not include any releases specificilily

required for flood control a (Chart 5)
Releases were scheduled to control down­

stream flows to the minimum level practical
order to minimize bank erosion.

Navajo Dam and Reservoi'r, Navajo Unit, Colorado River Storage Project, New Mexico-Colorado
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Lake Powell has been operated during water
year 1973 as part of the Colo~adoRiverStorage
Proiect in accordance with governing compacts
and laws to provide optimum power production,
recreation opportunities, and fish and wildlife
benefits. The order issued by the Federal Dis­
trictCourt in Salt lake City on February 27,
1973, to limit the storage of water in Lake Po­
well to a maximum-level of elevation 3,606
feet, the boundary of Rainbow Bridge National
Monument, resulted in the release to ·the Lower
Basin of about 1,425,000 acre-feet of water
that under the existing criteria promulgated un­
der PoLo 90-537 would have been stored in Lake
Powell. Consequently, a total of 10,111,000
acre-feet was .released from lake Powell during
water year 1973, with 10,141,000 passing the
Compact Point at Lee .Ferry, Arizona. The
1964-73 10-year delivery to the Lower Basin was
82, 930, 000 a;cre-feet 0

On September 30,1972, .. the surface of lake
Powell was at elevation 3,603' feet with an active·
storage of 12,488,000 acre-feet. An all-time
high ~ater elevation occurred on September 19,

OUTFLOW
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ACTIVE STORAGE·
CACRE-FEET. ELEVATION (FEET'

25,002,000 3100

9,.,28,0003570

4,126,000 3490

161,390 ACRES

186 MilES
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RESERVOIR

MAXIMUM STORAGE

RATED HEAD

MINIMUM POWER

SURFACE AREA (FULL)

RESERVO' R LENGTH ,FULL)

POWER PLANT
NUMBER OF UNITS 8

TOTAL CAPACITY OF UNITS 900,000 KILOWATTS

·does jot include 1,998,000 acre feet ofdead storage below 3370 feet

Glen Cangon Dam
Lake Powell



1973, when the reservoir contained 17,306,000
acre-feet of active storage at elevation 3,646
feet. This is about 24 feet higher thlm the former
a II-time high that occurred 2 years ago 0

The April-July 1973 runoff for the river abo'
the gage at lees Ferry, Arizona', undepleted b~

CRSP reservoirs, was 1104 million acre-feet or j

percent of the 1906-68 average 0 (Chart 6)

Glen Canyon Dam and Lake Powell. Glen Canyon Unit, Colorado River Storage Project, Arizona-Utah
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OUTFLOW·

Lower Basin Reservoirs

Lake Mead at the beginning of water year
1973 had a water surface level of I, 158 feet and
an active storage of 17,451,000 acre-feet. Dur­
ing the water>year releases were made to meet
downstream water use requirements in the United
States and Mexico, programmed levels of lake
Mohave and Havasu, and transit losses which in­
clude river and reservoir evaporation, uses by
phreatophytes, changes in bank storage,unmea­
suredinflows and diversions, etc. The total re­
lease from Lake Mead through Hoover Dam was
7, 937, 000 acre-feet. At the end of the water
year, Lake Mead had a water surface elevation
of I, 180 feet and an active storage of 20, 176,000
acre-feet, which reflects an increase in storage
during .the water year of 2, 725,OOP acre-feet 0

On September 30, 1973, the active storage of
Lake Mead was 2, 892, 000 acre-feet greater
than the active storage in Lake Powell.

Lake Meadis.th£l only reservoir on the Colo­
rado River in which a specified space is exclu­
sivelyallocated for mainstream flood contr:QJ.
Flood control regulations have been published.
These .regulations take into accoynt effective
space -in CRSP reservoirs as well as in lake Mead ..

Space in Lake Mead and CRSP reservoirs dur­
ingwater year 1973 was such that no unusual
·Hooverreleases were required to operate pursuant
to provisions of the flood control regulations 0

(Chart 7)

STATISTICS

ACTIVE STORAGE*
CAC'AE-FEETVELEVATION CFEETt

27,377,000 1229

13,653,000 1123

10,024,000 1083

162,700 ACRES

11SMILES

RESERVOIR
MAXIMUM STORAGE

RATED HEAD

MINIMUM POWER POOL

SURFACE AREA (FULL)

RESERVO' R LENGTH (FULL)

POWER PLANT
NUMBER OF UNITS 17

TOTAL CAPACITY 9F UNITS 1,344,800KILOWATrS

-does not include 2,378,000 acre-feet of dead stoT.fl!JfJbelow elevation 895 feet

Hoover Dam
Lake Mead

I
I



Hoover Dam and Lake Mead, Boulder Canyon Project, Arizona-Nevada
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At the beginning of water year 1973, the
level of lake Mohave was 632 feet with an
active storage of 1,404,000 acre-feet, whrch
was the minimum storage during, the year.
During· the winter months the level was. raised
to about 645 feet by the end of Fe~ruary and
maintained between that level and, 639 feet
through Apri I. The high level of La'ke Mohave
was 646 feet with an active storage of
1,796,000 acre-feet on JuneS which is about
the beginning of the heavy irrigation season.
The level was drawn down during the summer
months to elevation 632 feet with an active
storage of 1,412, OOOac're-feetat the end of
the water year.

Releases from lake Mohave were made mon­
th Iy to satisfy dONnstream requi rements wi th a
small amount of reregulation by Lake Havasu.
There were 7, 946, 000 acre-feet re Ieased at
Davis Dam during the water year, all of which
was. passed through the turbines for power
production., (Chart8)

STATISTICS

ACTIVE STORAGE"

CACAE-FEETJELEVATION CFEET)

1,810,000 647.0

1,188,000 623.0

217,500 570.0

28,200 ACRES

67 MILES

OUTFLOW

RESERVOIR

MAXIMUM STORAGE

RATED HEAD

MINIMUM POWER

SURFACE AREA (FULL)

RESERVO'R LENGTH (FULL)

POWER PLANT
NUMBER OFUNITS 5

TOTAL CAPACITY OF UNITS 225,000 KILOWATTS

"does not include 8,5?n ~re--feetofdead storage below elevation 533.39 feet
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Davis Dam and Lake Mohave, Parker-Davis Project, Arizona-Nevada
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OUTFLOW

At the beginning of water year 1973 the level
of lake Havasu was 447 feet with an active sto­
rage of 560,000 acre-feet. The level was drawn
down to about 446 feet with an active storage 'of
about 537, 000 acre-feet on November I and re­
mained near that level through March 9 to pro­
vide flood control space for runoff from the
drainage area between Davis and Parker Dams.
The level was then raised to near full condition
by mid-May. During the May 15 through June 30
period the level was maintained near maximum
with an active storage of about 605,000 acre­
feet and then was draw-n down to 447 feet with
an active storage of 559" 000 acre-feet by the
end of the water year •. There were 6,651,000
acre-feet released at Parker Dam during the
water year, all of which passed through the
turbines for power production.

Joint use space in the top 10 feet of lake
Havasu (about 180,000 acre-feet) is reserved by
the United States for control of floods and other
uses' including river regulation. Now that Alamo
Reservoir on the Bill Williams river is in opera­
tion, only about the top 4 feet or about 77,000
acre-feet of space is normally used for this
purpose. (Chart 9)
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STATISTICS

ACTIVE STORAGE·
(ACRE·FEET» ELEVATION (FEET)

619,400 450.0

619,400 450.0

439.400 440.0

20,400 ACRES

35 MILES

Parker Dam
lake Havasu

RESERVOIR
MAXIMUM STORAGE

RATED HEAD

MINIMUM POWER

SURFACE AREA (FULL)

RESERVOI R LENGTH (FULL)

POWER PLANT
NUMBER OF UNITS 4

TOTAL CAPACITY Of UNITS 120,000 KILOWATTS

·does not include 28,600 acre-feet ofdead storage below elevation 400.0 feet
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Parker Dam and Lake Havasu, Parker-Davis Project, Arizona...Ca/ifomia
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River Regulation
Water release from ·Glen Canyon Reservoir

during water year 1973 was 10,111,000 acre-feet
as measured at the lees· Ferry gaging station.
The water passing the Compact point at lee
Ferry totalled 10, 141,000 acre-feet and
82,930,000 acre..feet for the I-year'and 10­
year periods ending September 30, 1973,
respectively. The an'nual release of
8,230,000 acre-feet from lake Powell scheduled
for the current year based on most probable run­
off, when added to the flow of the Paria River,
will result in Upper Basin delivery of about 89
million acre-feet for the 10-year period ending
September 30, 1974.

'Water releases scheduled for the Colorado
River Storage Project and Participating Project
reservoirs were planned to accommodate all of
the multiple purposes for which the project was
designed plus many day-to-day demands that
developed throughout the year. .

Daily releases are normally made from the
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Colorado River below Davis Dam, Arizona-Nevada

storage reservoirs in the Lower Basin to meet
the daily orders of the water user agencies and
aJlwater passes through the turbines. The
daily releases are regulated on an hourly basis
to meet as nearly as possible the power loads of
the electric power custaners. Minimum daily
flows are provided in the river to maintain fish­
ery habitat. Adiustmentsto the normal releases
dremade when possible to provide for more
satisfactory conditions for water-oriented recre­
ation activities, to provide transport for river­
borne sediment to desilting facilities, and to
provide a degree of control of water quality.

River regulation belQw Hoover Dam was
accomplished ina manner which· resulted in
delivery to Mexico of only 150,543 acre-feet in
excess of minimum Treaty requirements during
water year 1973'. There were 119,855 acre-feet
of this quantity which were deli~ered pursuant
to provisions of Minutes 241 and 242 of the Max­
ican Treaty.



Beneficial Consumptive Use
UPPER BASIN USES

The three largest categories of depletion in
the Upper Basin are agricultural use within the
drainage basin, diversions for all purposes to
adiacent drainage basins, and evaporation
losses from all reservoirs.

During water year 1973, agriculture and M&I
uses in the Upper Basin are estima.ted to have been
more than 2,200,000 acre-feet due to above ·nor­
mal runoff above points of diversion in the San
Juan and parts of the mainstem Colorado River_
drainage·ar~s • About 690, 000 a~re-feet were
diverted to adjacent drainage basins and 550,000
acre-feet were ~vaporated from mai nstem .reservoirs
in the Upper Basin. An ..additionaI150,000acre­
feet are estimated as ev"aporation fran other reser­
voirs and stockponds in the Upper Colorado Basin.

Wate·r is being stored in the. Upper Basin reser­
voirs and will be released to the Lower Basin as
specifiecl"by Section 602(0) of Public Law 90-537
and the laws, compacts, and treaties upon which
Section 602(a) is based.

LOWER BASIN.USES AND LOSSES

Re Ieases of6, 651, 000 acre-feet from Lake
Havasu during water year 1973 were made to
meet the requirements for water deliveries at Im­
perial Dam as well a~ those of the ~oloradoRiver
Indian Reservation near Parker, Arizona, the Palo
Verde Irrigation District ~~arBlythe, Californi~1

other miscellaneous users along the river, and ,
transit losses between Parker Dam and Imperial

Dam 0 Deliveries to Mexico were made up of river
water delivered to Imperial Dam and waste and
drainage return flows from ·waterusersbelow·lmper­
ial Dam 0 The small regulatory waste of 30,688
acre-feet was the result of wint.er storms, which
were prevalent over the lower Colorado Basin 0

The maior water use above Parker Dam was
that by Metropolitan Water District of Southern
California •. Metropolitan Water District pumped
I, 128,000 acre-feet from Lake Havasuduring" wa-

\ ter year 1973. Releases of 7, 946,000 acre-feet
were .made from Lake Mohave during water year
1.973 to meet the requirements for releases at Par­
ker Dam, diversions to Metropolitan Water Dist­
rict, diversions to contractors for small uses,
diversions to other miscellaneous users, along with

. quantities to offset evaporation and other transit
losses between Davis and Parker Dams and to main­
tain the programmed levels of Lake Havasu 0

Releases of 7,937,000 acre-feet were made
from Lake Mead at Hoover Dam duri ngwater year
1973 to regulate the levels of lake. Mohave and to
provide for the small uses and the losses from ·that
reservoir 0 ·In.addition there.were 77,000 acre-feet
diverted from Lake Mead for use by Lake Mead
National Recreation Area, Boulder City,'Basic
Management, Inc .,~nd contractors of the Colora­
do River Commission of Nevada. The totalreleas­
es and diversions from lake Mead during water
year 1973 were 8, 014,000 acre-feet 0

Wa:teJt 60ft p~n,to
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FUTtJRE WATER QUALITY CONTROL

I,eededto supplement. the natural flows in meet­
jng demands. Although water qUc;Jlity control is
not generally recognized as a beneficial use of
surface water, this ty'pe of release pattern great­
ly enhances the quality of water in the Basin.

In recognizing the need to manage the water
quality of the Colorado River I it has been
recommended that the salinity increases in the
river will be minimized through a water quality·
improvement program generally described in
the Department of the Interior's report "Colo­
rado River Quality Improvement Program, II

dated February 1972. This program calls for a
basin-wide approach to salinity controlwhi Ie
the Upper Basin continues to develop its Com­
pact-apportioned waters. Intensive investiga­
tions are in progress on several units throughout
the Basin. Minute 242 was negotiated with
Mexico .and became effective September I, 1973.
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WATER QUALITY OPERATIONS DURING
WATER YEAR .1973

Water Qualitu
Control

c SInce water qual ..ity aspects of Colorado River
operations are extensively described in the bien­
nial series of reports entitled IIQuality of Water,
Colorado River Basin, n only minimal discussion of
this aspect of operation is presented in this report.
Report No.6 of this series was issued in January
1973.

Specific water quality operations are per­
formed pursuant to Minutes Nos. 241 and 242
with Mexico such that during watE?r year 1973,
the United States bypassed 119,855 acre-feet
of drainage water to the Colorado River below
Morelos Dam and replacedit with a like
amount of other water. Even though this was
the only specific operation carried out for
quality purposes, other incidental benefits ac­
crue to water quality from normal procedures.
Water is stored in reservoirs during the nonirri­
gation season and during the snowmelt runoff
period when the water is surplus to the immedi­
ate requirements .As the streamflows diminish
in the late summer, storage water is released as



,Enhancement of Fish and Wildlife
UPPER BASIN

The interim operating rules for Fontenelle Re­
servoir provide for a continuous flow of at least 300
c. f.s. in the channel immediately below the dam
for the benefit of fish habitat. Releases for power
production and other purposes during water year

". 1973 provided flows in excess of 750 c.f.s. except
during the. latter part of September when fish and
wildlife tests were conducted with releases as

.. low as 300 c. f •s •
During the first part of March releases were

increased from 800 c.f.s. to 1,600 c.f.s. to
force the geese below Fontenelle Dam to build
their nests at a higher elevation and away from
the river. Releases were less than 3,000 c.fos.
throughout the geese-~esting period to avoid in­
undating the nests.

Fishing below Flaming Gorge Dam has been
enhanced by keeping a minimum of 800 c.f.s. in
the river.

A release of at least 55 c. f .s. throughout the
winter 1972-73 assured good fish habitat between
Taylor Park- and Blue Mesa Reservoirso Coordinated
operation between Taylor Park and Blue Mesa Res­
ervoirs. in delivering irrigation water to the Uncom­
pahgre Proiect provided additional fishery and
recreation opportunities between the two reservoirs.
The interim operating rules specify a minimum of

200 c.f .s. for good fish habitat below Morrow Poir
Dam and below the Gunnison TUJ'.lnel.

A continuous flow of at least 400 c.f.s. was
maintained immediately below Navaio Dam for
good fish propagation.

Clear water and a minimum release of 1,000
c.f.s. provided good habitat for fish in the river b4
low Glen Canyon Dam.

LOWER BASIN

Releases from lake Powell were sufficient to
maintain the level of lake Mead constant or
rising during the spawning season. This provided
lake levels satisfac~ory to the spawn; however,
the elevations in which the spawn occurred limite~

the food and cover needed for favorable survival
of the young bass. Weather conditions were also
satisfactory through most of the period this year.
This combination of conditions has contributed to
the resulting satisfactory spawn and survival of
the young bass this season.

Releases from Lake Mohave and Havasu were
regulated such that minimum flows below the dans
were never less than 2,000 c.f.so This was done
to provide satisfactory fish habitat along the low-
er river.

Waterfowl on Topock Marsh, Lower Colorado River, Arizona
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Heavy hnow6aU. ~n .the Roeky MounttUno pILOVA.-du high qu.aLUy UktteJL
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Preservation of Environment

Preservation or enhancement of envi ronment
is a matter of the highest importance in the
planning, construction, and operation of the
Colorado River Storage Project. Con~racts for
water services, grants of rights-of-way and
indentures of lease for use of Federal land,
supply contracts, and participating agreements
executed by. the Secretary of thelnterior'in­
elude language to control water and air pollu­
tion,· to require restoration and rE!Seeding· of
lands scarred by construction and operation
activities, and to encourage conservation of
the aesthetic beauty.of nature 0

. Operation of the reservoirs of the Colorado
River system recognizes the need to schedule
releases from Fontenelle Reservoir so that the
flow pattern will not adversely affect the.eco­
logy of·dowr:astream geese-nesting areas.Mini­
mum flows are maintained below all dams to
provide a desirable habitat for fish, animal,
and plant lifeo Flood control operations at
Navaio Reservoir and Lake Mead protect the
downstream channels and flood plains from
erosion and scouring during periods of high
flow • Recent proposals for several large ther­
mal-electric generating plants cooled with
water and coal gasification plants utilizing
w,ater from Reclamation facilities in the Colo-
.radoRiver system have required special
consideration to protect the environment and
ecology of the area. Particulate emissions
from combustion of coal, provision for control
of noxious gasses, appearance, and aesthetic .
considerations are some of the factors in which
Reclamation has become involved in planning
these plants. The Secretary of the Interior's
responsibility for pollution control. at the Nava­
io, Four Corners, Huntington Canyon, San
Juan Powerplants, and two coal gasifica­
tionplants 011 using water from the
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Colorado River system being planned for the
Four Comers area, has been delegated to the
Commissioner of Reclamation and redelegated
to the Regional Director of the Upper Colorado
Region 0 The Regional Director of the Lower
Colorado Region has been delegated responsibi-
1ity for pollution control at the Mohave Power­
plant.

The final environmental statement for ·the
initial unit of San Juan Powerplant, FES 73­
10, was fi,led with the Council on Environ­
mental Quality on March I, 19730

Even though schedules of releases were
modified by the court order in the Rainbow
Bridge suit,' inflow to'lake Mead should have
been more than sufficient during the bass
spawning season, as discussed previously, to
enhance the lake Mead fishery. Fish habi­
tat was enhanced in the river below Gren
Conyor:" Dam by maintaining adequate flow
rates.

In order to assess the potential impact of
thermalpowerplantsonthe Colorado River
Basin and adiacent areas, the Secretary of
the Interior has made an appraisal report of
the requirements and availability of
resources needed to pennit an orderly
development of thermal-electric power to
meet a logical portion of the proiected de­
mand for electric power through year 1990
while protecting the quality of the environ~

ment. One of the resources vital to any
thermal power development in the semi-arid
Southwest. is water for cool i"9 • The report
identifies the sources and amounts of water
available for thermal powerplant use as well
as the compacts, laws, and, other constraints
likely to govern use of the available water
for this purpose.



Projected Plan of Operation
Under Criteria for CurrentYear.
DETERMINATION OF "602(a) STORAGE"

Section602(a}(3) of the Colorado River
Basin Proiect Act of September 30, 1968
(Public law 90- 537), provides for the storage
of Colorado River water n.ot required to be
released under Articles 111(c) and·lll(d) of
the Colorado River Compact in Upper Basin
reservoirs to the extent the Secretary finds it
to be. reasonably necessary to assure Compact
deliv·eries without impairment of annual con­
sumptive .uses in the Upper Basin 0 Article II
of the Criteria for Coordinated long-Range
Operation of Colorado River Reservoirs pur­
suant to that Act provides that the' annual
plan of operation shall include a determina­
tion by the Secretary of the quantity of
water" considered necessary as of September 30
of the current year to be in storage as required
by Section 602(0) of P.l. 90-537ofter
consideration of all applicable laws and
relevant factors, including, but not limited
to the following:

(a) Historic streamflows;
(b) The most critical period of record,
(c) Probabilities, of water supply;
(d) Estimated future depletions in the

Upper Basin, including the effects
of recurrence of critical periods of
water. supply;

(e) The IIReport of the Committee on
Probabilities and Test Studies to the
TaskForce on Operating Criteria
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for the Colorado River, II dated
October 30, 1969,· and suchaddi­
tional studies as the Secretary deems
necessary;

(f) The necessity to assure that Upper
Basin consumptive uses not be
impaired because of failure to
store sufficient water to assure
deliveries under Section 602(0)(1)
and (2) of P. L090-537•

Taking into consideration these and other
relevant factors, the Secretary has determined
that the active storage in Upper Basin reser­
voirs forecast for September 30, 1974, on the
basis of average runoff during the current
year, exceeds this 11602(0) Storage" require­
ment under any reasonable range of assump­
tions.which might be realistically applied to
those items which he is directed to consider
in establishing this storage requirement 0

Therefore, the accumulation of "602(0)
Storage l

' is not the criterion governing the
releas(:! ·of water during. the current yearo
The .Lake Powell acti ve storage forecast for
September 30, 1974, is proiected to be less
tha.n the Lake Mead active storage forecast
for that date.

The plan of operation duri 09 the current
year is to release about 8, 230,000 acre-feet .
in accordance with Section 603(0)(3) of
Public law 90-537.



Lower Basin RequlrelDents
MEXI~AN TREATY OBLIGATIONS

Annual calendar year schedules of monthly
deliveries of water in the limitrophe section
of the Colorado River, allotted in accordance
with the Mexican W~ter Treaty of 1945, are'
formulated by the Mexican Section and pr.e­
sentedto the International Boundary and
Water Commission before the beginning of
each calendar year. Mexico has the right,
upon 30 days' notice in advance to the
United States Section, to modify, within the
total schedule, any monthly quantity prescribed
by the schedule by not more than 20 percent of
the monthly quantity • In addition to the' 1.5
million acre-foot minimum Treaty -requirement,
approxi mately 118,000 acre-feet are proiected
for delivery pursuant to Minute No. 242 and
approximately 5,000 acre-feet are proiected in
regulatory waste. The total delivery to Mexico
for water year 1973 is estimated to be 1,623,000
acre-feet.
CONSUMPTIVE USE AND LOSS REQUIRE­
MENTS

A release of 6,867,000 acre-feet from Lake
Havasu has been projected for water year 1974
including 5,244,000 acre-feet to meet con­
sumptive use requirements in the United States
below Parker Dam, transit losses in- the river
between Parker pam and the Mexican Border,
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Imperial Dam and desilting works, Arizona-California

and a 1,623,000 acre-foot delivery to Mexico.
The Metropolitan Water District of South-

-ern California is expected -to divert.
1,212,000 acre-feet by pumping from lake
Havasu. Consumptive uses by small users,
river losses or gains, and reservoir losses be­
tween Davis Dam and Parker Dam are proiected
to be 302,000 acre-feet for water year 1974.

There are no maior users between Hoover
Dam and Davis Dam. Consumptive uses by
small users, river losses or gains, and reser­
voir losses between Hoover Dam and Davis
Dam are proiected to be a net loss of
136,000 acre -feet for water year 1974.

The net diversions from Lake Mead are
proiected at 80,000 acre-feet for woteryear
1974. Evaporation from Lake Mead is expect­
ed to be about·S54,OOO acre-feet, and tribu­
tary inflow between Glen Canyon. Dam and
Lake Mead is expected to be about 880,000
acre-feet.
REGULATORY WASTES

A regulatory waste of 5,000 acre-feet
has been projected as being lost from the
Lower Colorado River for water year 1974
as indicated in the section under Mexican
Treaty obligations.

The guides set forth in the Report on
Reservoir Regulations for Flood Control
Storage at Hoover Dam and lake Mead are
in effect, but no flood control releases are
anti cipated for water year 1974.



Start ofsnowmelt runoff from high mountain watershed, Utah
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Plan of Operation
Water Year 1974

The projected operation of each of the reservoirs in the
Colorado River Basin during water year 1974 for average
runoff conditions is described in the following paragraphs.
Charts I through 9 show hydrographs of the proiected mon­
thly outflow from the reservoirs and the proiected end-of­
month elevation and active storage in the reservoirs for
average and three other assumptions of 1974 modified run­
off from. the Basin. The four assumptions are: (I) AVERAGE
based on the 1906-68 record of runoff, (2) UPPER QUAR­
TIL-e based on flows exceeded 25per,cent'.of the timedurirt9
19D6-68, (3) LOWER QUARTll'e based on flows exceeded
75 percent of the time during 1906-68, and (4) MOST AD­
VER.SEbased. on the lowest year of record whi choccurred
in 1934.

The projected releases from lake Powell are 8 0 23 mil­
lion acre-feet for each of the assumed runoff conditions
with the exception of the Upper Quartile in which lake
Powell releases would be 9 0 4 million acre-feet. This Up­
per Quarti Ie release from lake Powell would cause Lake
Mead to· rise about 8 feet higher at the end of the current
year than the level that· would be reached wi.th each of the
other three assumed runoff conditions. Theproiected ope­
rations of lakes Mohave and Havasu are the same under
all f~ur of the runoff assumptions.

Upper Basin Reservoirs

It is planned to lower the level of the reservoir through
the fall and winter months until a water surface elevation
of about 6,480 feet is reached, then from the last of March
through April to hold releases at about 1,450 c.f.s. to en­
courage wild geese to nest back away from the river. With
average runoff during the spring months, Fontenelle Reser­
voi r wi II fi II by the end of June. After the spri I1g runoff
the reservoir level will be controlled by adiusting the re­
leases through the powerplant to slowly reduce. the. elevation
to 6,502 feet by.the end of the summer of 1974. (Chart .1)

29



Flaming Gorge

Curecantl Ullit

Navajo Reservoir

At ·the beginning of water year 1974 ·the activ~reservoir

storage was 3, 180,000 acre-feet wi th a water surface. at
elevation 6,026 feet. The reservoir level.will be lowered
about 6 feet by March of the. current year but should remain
high enough until the spring runoff so that boats can be
launched from all of the nine boat ramps. During·the lat..
ter part of March and through April 1974 releases from the
reservoir will be managed to encourage the geese to oes.t
back away from the river in Brown's Park. This will be
accomplished by varying the releases every other day from
high to low flows until nests are established. Flow will
then vary on a more un.iform pattern throughout the summer,
but the river should not exceed 4,500 c.f .5 0 and normally
would not be less than 800 co f 05 • Releases should average
about 125, 000 acre-feet· per month through the>rest of the
summer for a water year total of 1,410,000 acre-feet.
(Chart 2) .

During the current year, Blue Mesa should reach a low
for the year in -April 1974 of elevation 7,453 feet with an
active storage of 330, 000 acre-feet. With aver~ge inflow
during the spring of 1974 the reservoir should fill at eleva­
tion7,519 feet with an active storage of 829,000 acre­
feet. At this elevation the .reservoir has a surface area of
9, 180 acres and a reservoir length of 24 miles. (Charts 3
and 4)

Morrow Point Reservoir will be operated.near full dur-
ing the current year except for a short period during C'cto­
ber and November when it will· be lowered to elevation
7,100 feet fo.r, installation of the boat marine. Releases
will be made for downstream. irrigation requirements plus a
flow of 200 c.f.s. below the Gunnison Tunnel Diversion Dam.

On September 30, 1973, NavaioReservoir had an act­
ive storage of 1,390,000 acre-feet with an elevation of
6,064 feet • During October through March releases wi II
be controlled to lower the reservoir elevation to 6,025
feet prior to spring runoff. Average .inflow·would cause
the reservoir to reach elevation 6,053 feet with an active
storage of 1,260,000 acre-feet. It will be maintained for
recreational purposes at or near this level for the remainder
of the summer. (Chart 5)
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Glen Canyon
lake Powell

Lower Basin Reserwlrs

Lake Mead

For the current year the level of lake Powell
should drop about 2 feet during the fall and win­
ter months to elevation 3,644 feet with dn active
storage of 17 01 mill ion acre-feet • Assuming an
average April-July 1974 runoff the resulting i.n­
flow of about 8.0 million acre-feet should cause
the lake to'reach an al.l-time high elevation of
3,668 feet duri,ng July with. on activestorage of
20.1 million acre-feet. This will be about 80
percent of the active capacity of the reservoir.
The lake will have a length of 185 miles and a
water surface area of 139,510 acres. Total re­
lease of 802 million acre-feet is scheduled from
Lake Powell during wafer year 1974 to satisfy
power market requirements and meet other down­
stream demands. (Chart. 6)

The level of lake Mead during the·· current
year should g~adually rise 2 feet to elevation
1,182 feet by January 31, 1974. The level will
then drop about 6 feet to elevation 1,176 feet
and then rise to about 1,178 elevation by the end
of 'the water year. At these levels the lake wi II
have an averageaetivestorage of about 20 mil­
lion acre-feet 0 A total of 8.5 million acre-feet
is scheduled to be released from Lake Mead dur­
ing water year 1974 to meet all downstream re­
quirements • All releases are scheduled to pass
through the turbines for electric power produc­
tion 0 (Chart 7)
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lake Mohave

Lake Havasu

The level of lake Mohave is scheduled at
about its minimum elevation during October, the
fi rst month of the current operati n9 yeat 0 The
level should rise through the fall and winter months
to elevation 643 feet by February 28, 1974. It
should remain near that elevation through April
and rise to its yearly high of 645 feet at the end
of May 1974 0 The level of lake Mohave is expec­
ted to be drawn down during the summer months of
heavy irrigation use to elevation 631 feet at the
end of water year 1974. A total of 8.4 million
acre-feet is scheduled to be released from lake
Mohave during this water year to meet all down­
stream requirements. All releases are scheduled to
pass through the turbines for electric power pro­
duction. (Chart 8)

Lake Havasu is scheduled at the highest levels
consistent with the requirements for maintaining
flood control space. The yearly low elevation of
446 feet is scheduled for the December through
February high-flood-hazard period. The yearly
high of 449 feet is scheduled for the low-flood­
hazard months of May and June. A total of 6.9
million acre-feet is sc~eduled to be released from
lake Havasu during this water year to meet all
downstream requirements. All releases are sched­
uled to pass through the turbfnes for electric power
production. (Chart 9)

Coachella Canal near Indio California
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