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PURFOSE OF REPORT

The purpose of this report is to provide a means to present to all
Federal,vState, and local agencies who have an interest in the operation
of the reservoirs of the Colorado River Storage Project and to the public,
the Bureau of Reclamation's plan of operation for thesc reservoirs dufing
the year beginning April 1, 1970. A review of last year's operation is
included for comparative purposes to help bring inte focus and evaluate
the changes that are to be expected in the current year. The plan has
been extended through March 1972 assuming that the mean forecast runoff
in 1970 will be followed by average flows in 1971,

In order to expose scme of the operational problems that might occur
if the runoff deviates from the mean forecast, we have included plans for
operating with an April-July runoff equal to both a lower quartile and an
Qpper quartile forecast followed by average flows in 1971, ’

Schedules of storage and releases under the three assumed conditions

of water supply provide whenever possible for the development of optimum

regulation to meet water demands and other requirements of multiple~purpose

operation, The proposed operations reflect domestic use, irrigation,
hydroelectric power generation, fish and wildlife propagation, recreation,
flood control,; and Colorado River Compact requirements,

The three possible conditions of water supply presented here are!
(1) the nmost probable (meaa), (2) a reasonable minimum (lower quartile),
and (3) a reasonable maximum (upper gquartile).

These plans are subject to medification as additional precinitation
data become available upon which runoff and streamflows can be more

accurately forecasted,




GEHERAL

Backeoround

The Upper Colorado River Basin covers about 110,050 square miles of
area and is located between the Continental Divide and the Wasatch MMountain
Range in the states of Arizona, Colorado, New Mexico, Utah, and Wvyoming,
The region 1is characterized by rugged mountains and narrow valleys cut by
the Colorado River and its tributaries, Elevations range from about 14,000
feet on the highest mountain peaks to about 3100 feet at the level of the
Colorado River at Lee Ferry, The élimate in the Basin is arid to gemi-arid
except in the high altitudes in the headwater areas, where precipitation
is moderately heavy. In general, the climate is associated with Pacific
Ocean air masges which move inland from the west, brinping most of the
Basin's precipitation., Seascnal influences include cyclonic thunderstorms
that enter into the southern portion of the Basin from the Gulf of Mexico,
and Canadian Arctic air occasionally extends into the northern portion of
the Basin during the winter months,

An average of about 95 million acre~feet of water annually is provided
by precipitation i{n the Basin, About 80 million acre~feet of the total is
returned to the atmosphere by evépotranspiration. The remaining 15 million
acre-feet is the average annual runcff of virgin flew measured at Lee Ferry
in Arizona. 1In the past, the annual runoff has fluctuated from a low of
less than 6 million acre~feet to a high of more than 24 million acre=-feet,

Gradually over the hundred years or so that man has lived in the Upper
Basin, reservoirs have been built to impound and regulate these erratic
flows. At the present time, over 907 of the runoff will be controlled with
the addition of the Colorado River Storage Project reservoirs (Lake Paveil,

Flaming Gorge, Navajo, Blue desa, Morrow Point, and Crystal Reservoir),
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The chart in Exhbibit I, shows the historie and virgin flows of the

Colorado River at Lee Ferry for years 1896 through 1967, A progressive

l0-year average of virgin flow is shown as a solid continuous line,

Study Pexlod

This report covers three periods of operation: actual operations for
1969, planned operations for 1970, and projected operations for 1971,
These plans cover a base forecast perlod of four months from Aprilbl
through July 31, 1970, a corrvelated period of eight months through March 31,
1971, plus a projected period of mean monthly flows for an additional
12 months through March 1972, Approximately 65 percent of the runoff
available for operation annually cccurs within the four months April through
July, This runoff can be reasonably predicted from accumulated precipitation
and snowpack measurements available on April 1, Runoff feor the following
elght months is estimated by the use of a correlated velationship between
the April through July runoff and the August through March runoff that
follows, Thus the estimated water supply for the 12-month base period is
determined by the predicted snowmelt runoff., The flows for the 12-month
projection are 1906=-68 mean monthly values, This projection provides a
basis for studying operational problems that might develop after Marcﬁ 1971,

Coordination between Regions 3 and 4, Bureau of Reclamation

Since operation of Lake Mead is the responsibility of the Regional
Director of Region 3, all scheduled releases from Lake Mead and estimates
of gains and losses in the river flows between Glen Canyon Dam and Lake
Mead are furnished by his staff, These releases and gains and losses are

incorporated in the reservoir operation studies prepared by Region 4,




Furthermore, the regulation of the water surface level at Lake Mead for
the propagation of bass is also incorporated in these studies,

Streanflow Torecasts

The April 1, 1970, streamflow forecasts of the April through July
pericd for each of the reservelrs of the Colorado River Storage Project
and for Fontenelle Reservoir, Scedskadee Project, are given in Exhibit II,

Synopsis of Exhibits

Exhibit I, This chart shows the historic and virgin flows of the
Colorado River at Lee Ferry, Arizona, for years 1896 through 1969,
Also shown i3 a progressive l0-year average of virgin flow line,
Exhibit II, This is the April 1, 1970, forecasts of streamflow of
the Colorado River drainage area above Lees Ferry, Arizona, and at
each of the CRSP reservoirs and Fontenelle Reservolr for the April
through July 1970 pericd,

Exhibit ITT, This exhibit consists of six graphis, one for each

reservoir, showing the monthly releases and end-of-month reservoir
content, These values have been taken from the three operation
plans as shown as Exbibits IV,, V,, and VI,

Exhibits IV,, V,, and VI, These exhibits consist of the most

probable (Mean), a reasonable minimum (Lower Quartile), and a
reasonable maximum (Upper Quartile) operation plan for each of
the five reservoirs in the Colorado River Storage Project and
for Fontenelle Reservoir, Seedskadee Prcject,

Exhibit VII, The Bureau of Reclamation is in the process of

developing and publishing operating rules to govern the day~by-day
operation of each resexrvoir, A copy of the interim rules for
Fontenelle and Navajo Reservoirs {s appended to this report,
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FORECAST OF MONTHLY WATER SUPPLY

From 50 to 75 percent of the annual flow of the various
tributaries of the Colorado River above Lees Ferry occurs during
the four months of April through July and is largely from snowmelt,
The runoff during these four months in past yvears has been correlated
with water year precipitation accunulations and snow depths at key
stations to provide a means of forecasting April through July flows

at esach of the reservoir sites.

Detalls of the April 1, 1970, forecasts are shown in Exhibit II,

Forecast of Monthly Water Supply

The following is a tabulation of April-July 1970 streamflow
forecasts based on the April 1 conditions, correlated flows for
August 1970 through March 1971, and average annual flows projected

for April 1971 through March 1972,




FORECAST O r

MONTHLY

WATLER

S UPPLY

I 1,000 ACRE~VEET

April-

July 1970 4

ESTIMATED 2/

August
through

thru

Est,

Apr. '71 Apr,'70

thru

Inflow Forecast =™ April May  June July March 31 Mar,72 Mar, 72

Lake Powell

Reasonable maximum 8,500 1,018 2,636 3,189 1,657 4,316 11,837 24,653

Most probable 7,500 1,213 2,431 2,553 1,303 3,865 11,837 23,202

Reasonable minimun 6,500 1,182 2,057 2,332 929 3,805 11,837 22,142
Flaming Gorge Reservoir

Reasonable maximum 1,060 227 309 365 159 536 1,625 3,221

Most probable 930 111 266 360 193 491 1,625 3,046

Reasonable minimum 800 104 144 389 163 338 1,625 2,763
Fontenelle Reservolr

Reasonable maximum 790 91 202 283 214 330 1,217 2,337

Host probable 680 60 203 270 147 353 1,217 2,250

Reasonable minimum 570 68 123 264 115 284 1,217 2,071
Blue Mesa Reservolr

Reasonable maximum 830 98 288 298 146 323 1,169 2,262

Most probable 730 126 228 263 113 305 1,109 2,144

Reasonable minimum 630 62 181 275 112 287 1,109 2,026
Navajo Reservoir

Reasonable maximum 610 173 221 154 62 261 1,142 2,013

Most probable 440 105 183 118 34 245 1,142 1,827

Reasonable minimum 270 55 110 80 25 181 1,142 1,593

1/ Inflows have been adjusted for transmountain diversions and
storage changes in small project reservoirs,

2/
occurting since 1968,

Monthly estimates have not been reduced for estimated depletions




FONTENELLE RESERVOIR

During the ‘past year, Fontenelle Reservoir has been. operated for
hydroelectric generation, flood control, fish and wildl{ife enhancement,
and for recreation. The releases from the reservolir have been scheduled
to maintain flows to encourage the geese in the Wildlife Refuge to nest
at a safe distance from the stream, to prevent river ice buildup, to
produce power aﬁd to provide summer flows below the dam for fishing,

Starting March 29, 1969, releases were gradually increased until
‘lSOO cofuos. was reached on April 3 to force the geese to build their nests
on higher grqunds. The releases were then controlled to avoid inundating
the established nests, The maximum release reached during the spring
runoff occurred in the middle of June when the reservoir was near full,
The reservoir level was kept within four feet of being full for the
remainder of the summer,

Our plans of operation for the current year reflect similar purposes,
From March 25 through April releases were held at about 1450 c.f.s. to
encourage the geese to nest above this level along the river, At present
‘Fontenelle Reservoir content is 160,000 acre~feet of live storage at
elevation 6479 feet, With the present mean forecast of 680,000 acre~feet
during the months of April through July, Fontenelle Reservoir will fill
by the end of July, After the spring runoff the reservoir level will
then be controlled by adjusting the releases through the powerplant to
slowly reduce the elevation to 6500 feet by the end of the summer, During
the fall and winter after recreation activities have slacked off, the

reservoir will be drawn to a minimum of about 6485 feet, As the end of )




March approaches enough water will be left in storage to once more allow
for near maximum‘power releases as required to provide an environment for
successful geese nesting and hatching along the river downstream from the
dam,

In near future years the demands on Fontenelle Reservoir will be
substantially the gsame as the current year, The level will nommally rise
to a maximum of 6506 feet by June or July and be drawn down to elevation
6485 feet late each winter, Within this type of fluctuation all purposes
of the project will be served and minimum amounts of water will bypass the
pewerplant,

The current "Interim Operating Rules' governing the day-by-day

cperation of Fontenelle Reservoir are shown in Exhibit VII,




FLAMING GORGE RESERVOIR

Flaming Gorge Reservoir has been operated as part of the Colorado River
Storage Project in accordance with compacts and laws to provide optimum
power production, recreation, and fish and wildlife enhancement., During
the past year releases from the reservolr have been scheduled during late
March through April to encourage the geese at Brown's Park to nest at a
safe dis;ance from the stream and to maintain flows below the dam during
the fishing season, Power loads were managed during the later part of May
so that a constant release of about 2500 c¢.f.s. was maintained to ensure
that sufficient water would be available at Creen River, Utah, for the
Friendship Cruise and the HMarathon Race over the Hemoriai Day weekend,
Durxing 1969 the reservoilr level reached a high of elevation 5990 feet with
a live storage content of 2,000,000 acre-feet,

Ouxr plan of operation for the current year fulfil similar purposes,
During the later part of March and through April 1969 releases from the
reservolr have been and are belng managed to encourage the geese to nest
higher along the river., This is being accomplished by varying the releases
every other day from high to low flows until nests are established, Flow
will then vary on a more uniform pattern throughout the summer but the river
should not exceed 4000 c.f.s. and normally would not be less than 1500 ¢,f.s.
We will again this year schedule the releases during the later part of
May to enhance the flows at Green River, Utah, for the Memorial Day
weckend boat cruise and race,

At present the reservoir content is 1,500,000 acre~feet of live storage

at elevation 5968 feet. The regservoir level should remain high enough
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until the spring runoff so that boats can be launched from six out of

the nine boat ramps. With the present mean forecast of 930,000 acre~feaot
inflow during the months of April through July, the reservoilr is expected
to rise 8 feet to elevation 5976 feet by mid-summer, After May, relcases
should be about 120,000 acre~feet per month through the rest of the summer
for a water year total of 1,425,000 acre~feet, The reservoir should reach
its lowest level during water year 1971 by the end of March 1971, but will
recoup as the snowmelt runoff materializes in early April., The plan of
operation will include all purposes previously explained.

Lower Quartile Forecast

To investigate the effect of a light snowmelt runoff on the operation
of Flaming Gorge Reservoir we selected the runoff to be expected from the
lower quartile forecast, which is 130,000 acre-feet less than the mean
forécast or 800,000 acre~feet inflow during the April through July period,
If this amount is realized the reservoir will rise 6 feet to elevation
5974 feet by mid-summer. Boat launching conditiens should be similar to
those that would occur for the mean runoff forecast, Releases will be
reduced 120,000 acre~feet to 1,305,000 acre-~feet for water year 1970,

Releases for water year 1971 will also be reduced so that the reéervoir
water surface levels will be similar to those obtained in the mean runoff
forecast op;ration study.,

+

Upper OQuartile Forecast

To investigate the effect of a snowmelt runoff greater than the mean
forecast on the operation of Flaming Gorge Reservolr we selected the runoff

to be expected from the upper quartile forecast, which is 130,000 acre-feet
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greater than the mean forecast of 1,060,000 acre-~feet inflow during the
April through July period, If this amount is realized the reservoir will
rise 13 feet to elevation 5981 feet by mid~summer. Boat launching
conditions should be similar to those that would occur for the mean
runoff forecast., Releases will be slightly increased 20,000 acre-~feet
to 1,445,000 acre~feet for water year 1970,

Releases for water year 1971 will also be increaséd 195,000 acre~feet
to 1,620,000 acre-feet so the reservoir water surface levels will be only

slightly higher than those obtained in the mean runoff forecast operation

study.
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CURLCANTI UNIT

dorrow Point and Blue Mesa Reservoirs

Morrow Point Reservolr, after being full for most of the suamer of
1969, was reduced to about elevation 7000 feet during September and
October for grouting purposes on the left sbutment of the dam, The
reservolr stayed at about this elevatlon during grouting which was started
in December and was finished the first part of February 1970, By March 31,
1970, the reservoir was about full at elevation 7156 feet and a content of
114,000 acre~feet. Its inflow is extensively controlled by the larger
Blue Mesa Reservolr which is upstream,

Morrow Point Reservoir will nommally be operated at or near full
capacity regardless of the amount of snowmelt runoff,

The April-July 1969 inflow to Blue Mesa Reservoir was 700,000 acre~
feet which caused the reservelr to come within 10 feet of the top with
an elevation of 7509 feet and a live content of 740,000 acre~feet, The
reservolr was lowered during February and March of 1970 to allow enough
space to catch the runoff this spring. On March 31, the reservoir had
7411,000 acre~feet of live content with an elevation of 7466 feet, With
an April through July mean forecast of 730,000 acre-feet, Blue Mesa
Reservolr should rise within one foot of being full to elevation 7518
feet and a live content of 816,000 acre-feet, At this elevation the

‘reservoir has a surface area of 9,102 acres and a reservoir length of
24 miles,
After Labor Day the reservoir will recede to about elevation

7469 feet during the fall and winter prior to the spring runoff of 1971,

13




Lower Quartile Forecast

‘The lower quartile forecast of April through July inflow is
630,000 acre~feet, If this inflow occurs the reservolr surface will
reach a ﬁigh elevation of 7508 feet with a live content of about 730,000
acre~feet, At this elevation the reservoir has a surface area of 8,530
acres and a length of 23 miles,

After Labor Day the reservoir will recede to about elevation 7451
feet during the fall and winter prior to the spring runoff of 1971,

Upper Quartile Forecast

The upﬁer quartile forecast of April through July inflow is 830,000
acre~feet, If this amount is realized the reservoir should be full by
the end of July with a live content of 825,000 acre~feet and an elevation
of 7519 feet, At this elevation the vreservoir has a surface area of
9180 acres and a reservolr length of 24 miles,

After Labor Day the reservoir will recede to about elevation 7473
feet during the fall and winter prior to the spring runoff of 1971,
General

Fishing will be enhanced by a minimum flow of 200 c¢,f.s. below the
Gunnison Tunnel Viversion Dam, Coordinated operation of Taylor Park ana
Blue Mesa without detriment to the Uncompahgre Project Llrrigation requlre-
ments has greatly enhanced fishing on the Taylor and Gunnison Rivers,
Continued cooperation is expedted in the future,

A temporary flood control diagram is being used to indicate how much
the reservolr should be drawn down according to the forecast to provide

space to store snowmelt floods,
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NAVAJO RESERVOIR

During 1969 Navajo Reservoir was kept within the limits specified
by the Bureau in its interim operating rules. At the eud of March 1969 the
reservolr had an elevation of 6010 fecet and a live storage content of
825,000 acre-feet., During April-July, inflow to Navajo Reservoir was
823,000 acre-feet, which caused it to reach an all-~time high eleva;ion
of 6045 feet with a live storage content of 1,162,000 acre~feet, The
reservolr surface was held near elevation 6040 feet until after September
for recreational reasons before dropping it to elevation 6030 feet during
January 1970,

The mean forecast of inflow for April-July of 1970 is 440,000 acré—
feet which is down from last year. If the mean forecast occurs the
reservoir will rise to a maximum elevation of about 6040 feet with a live
content c¢f 1,100,000 acre~fecet, It will be maintained near this level for
the remainder of the summer for recreation purposes, and then dropped to
about 6010 feet in the spring of 1971,

A minimum release of 500 c.f.s, will be maintained for the next year
to enhance fishing below the dam,

Lower Quartile TForecast

The lower quartile forecast of April through July inflow is 270,000
acre-feet, If this occurs the reservoir will rise to a maximum elevation
of about 6028 feet with a live content of 987,000 acre-feet, It will be

maintained at this elevation for the rest of the summer for recreation

purposes,
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Upper Quartile Yorecast

The upper quartile forecast of April-July inflow is 610,000 acre-feet,
If this occurs the reservoir will rise to a maximum elevation of 6046 feet
with a content of about 1,170,000 acre-feet, This elevation will be
maintained for the rest of the gsummer recreation season,

Ceneral

For all three inflow forecast amounts the reservolr will be about 29
miles long which is 3 miles into the state of Colorado,

In the futﬁre, Navajo Reservoir will regulate the flow of the river
for irrigation of the Hammond Project, the Navajo Indian Irrigation Project,
and new M&I uses contemplated downstream on the San Juan River, Since
sediment is trapped in the reservoir the releases are clear for a few miles
below the dam, but the numerous arroyos soon contribute more sediment for

the San Juan River to transport,
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LAKE POWELL

Lake Powell has been operated as part of the Colorado River Storage
Project in accordance with compacts and laws to provide optimum power
production, recreation, and fish and wildlife enhancement., An important
function of the storage project 13 to provide water from storage to meet
the delivery of 75,000,000 acre-feet to the lower basin each ten years as
required by the Colorade River Compact,

Therefore, 8,835,000 acre~feet was released from Lake Powell in 1969
which is more than average. A total of 8,863,000 acre-~feet passed the
Compact point at Lee Ferry, Arizona, Releases were also scheduled so that
Lake Mead vemained level during the bass spawning season to provide good
habitat for propagation, There is no agreement on a specific minimum
flow in the river below Glen Canyon Dam for fish., However, the filling
criteria specify a minimum release of 1000 c.f.s., which provides good
fish habitat in this section of the river,

On December 31, 1969, there was 2,500,000 acre~feet more of stored
water behind Glen Canyon Dam than a year ago. The high for 1969 occurred
in the middle of July when the reservoir had 10,400,000 acre-feet of live
content with an elevation of 3581 feet, This was an all-time high fof
Lake Powell, being 11 feet above rated head and 31 feet above the previous
year's seasonal high,

On March 31, 1970, Lake Powell had an elevation of 3571 feet and a
live content of 9,510,000 acre-feet, Estimated runoff above Lees Ferry,
Arizona is 7,500,000 acre~feet for the April through July pericd, or

about 90% of normal., With this inflow the lake should reach elevation
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3596 with a live content of 11,800,000 acre~feet, This is 457 of the
total live capacity of the reservoir, At elevation 3596 feet, Lake Powell
will be at an ali—time high but it is expected to recede about 6 feet
through the following fall and winter,

The following tabulation shows the data pertinent to power production
and recreation as computed by the three water supply conditions projected
into the futures

LAKE POWELL
Simulated Operation Studies

Most Probable { Reasonable Min, Reasonagble Max,
(Mean Forecast)| (Lower Quartile) (Upper Quartile)
Live Surface Live Surface Live Surface
Water Content Water Content Water Content
Surface 1000 Surface 1000 Surface 1000
Feet Acre~Feat Feet Acre~Feet Feet Acre~Feet
April 1, 1970 3571 9,510 3571 9,510 3571 9,510
Max -~ Summer 1970 3596 11,770 3590 11,200 -+ 3603 12,470
Min - Sept, 1970 3595 11,660 3586 10,800 3602 12,495
Max =~ Sumer 1971 3618 14,000 3609 13,000 3629 15,37
March 1971 3590 11,200 3581 10,400 3604 12,500

Total releases from Lake Powell for water year 1970 have been scheduled
at 8,800,000 acre~feet regardless of the inflow, For each of the next two
vears thereafter Glen Canyon must release about 8,800,000 acre-feet to deliver
75,000,000 acre-feet to the lower basin in the 1963-1972 decade as required
by the Colorado River Compact. Generation from these larger releases during
the next two years can be easily marketed,

An estimated 962,940 recreation days were counted at Glen Canyon

facilities around the dam during 1969 compared with 883,000 in 1968 and

18
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588,000 in 1967, The National Park Service is continuing its development
of 10 recreatién areas around Lake Powell., The present water surface
area of the lake is 84,000 acres with a length of 178 miles, The area
will increase to 96,000 acres with a length of 180 miles at the maximum

summer lake level about July 1970,
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EXHIBIT IX, (1 of 3)

LMTTED STATES
PYHENT 9P THE THTERIOP

BUTELY OF PECLAIA

April 1, 1370

Forecast of Streamflow of the Colerado Piver abeve Ieas Farry for
April-Tuly 1970 Paricd

October throuzh lMarch precipitation over the Upper Colorade River Basin
varied frem 107% of normal for the Colorado River watershed abeve Cisco,
Utah, to 78% of normal for the Creen River watershed above Green Piver,

Utah, and 85% of normal for the San Juan River watershed above Bluff,
Utah., April 1 water equivalent of snow courses within or adjacent to
the above subbasins is, respectively, 108 percent, 97 percent, and 77
percent of the 25-year averase (1936-60), Based cn these data, ihe
forecast runoff of the Colorado River and tributaries at damsites of the
Colorado River Storage Project is as follows:

Hater Supply Forecasts for the Period April-July 1370
(Unit: 1,000 acreo~feet)

Foril-July Inflow

Vesarvolr

Fonte- Blue Flaming Lake
nelle Havaio Yasa Noree Pawall

Unadjusted mosl probable

forecast 580 460 U0 340 ,000
Transmountain diversions

and storage changes in

small preject reservoirs  None -20 -10 1/-10 2/=500
Adjusted most probable -
forecast : 680 hug 730 930 74,500

Deviation from most prob-
able forecast 3/

90 percent +270 +1420 +260 +320 +2,500

50 percent ¥110 +170 100 ¥130 +1,000
Percent of 1906-68 average - - - N -

inflow 78 53 93 80 90

T e

1/ Does not reflect storage changes at fontenclin Reservoin.

2/ Does not reflect storage changes at Flaming Corge, Navaijo,
Blue Yesa, and Fontenelle Peservoirs,

3/ Percent of the time actual runoff will not deviate from the
most probable forecast more than the amount shown,

Lake Powell forecast is derived from a surmation of three tributary
forecasts: The Creen River at Green River, Utah; the San Juan 2iver at
Bluff, Utah; and the Colorado Piver near Cisco, Utah, Dach of the tribu-
tary forecasts is derived by correlation of the Aoril-throush-July runoff
(adjusted for major diversions and storasze chances) with tha nrevious
October-through-llarch precinitation and April 1 water equivalent of snow
for the 27-year period (1936-£2), Data from 58 precipitation stations:
and 48 snow courses located throughout the basins are used,
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EXUIBIT IX, (2 of 3)

Precinitation at 13 Tndnx Statisns

The attached print of Drawins No, 56-400-93, "Accunulated Menthly Pre-
cipitatien, Upper Colorade Piver Basin," shows a comparison of the
accumulated precipitation from Octeober 1, 1968, at 13 index stations
used in preparing the forecast, with similar data for other selected
years of record, During the Octoher 1969 through March 1970 period,
the precipitation above Lees Ferry was about 94 pevcant of average,

Snow Data Analysis

The April 1, 1970, snow surveys for 48 courses reveal that the waten
equivalent of accumulafcd snow cover in the Coloradeo River watershed
above Lees Ferry is pear. average. The following tabulation lists

comparative results for the watersheds of the three main tributaries

for April 1, 1970, 1969, 1768 & 1967, Approximately 97 percent of the waker

passing Loeo Ferrj orlpznafes above these three locations.,

Averare Water Faulvalent of Snow on Anril 1

Inches in dWater Parcent of avaraoas

Drainasze Basin 13701969 198 1957 1970 1969 1968 1569
Celorado Rivar above

Cisco, Utah 15,0 17,0 13,7 10,5 108 122 g8 75

Green River above

Green River, Utah 15,7 19,7 15.5 15.2 97 122 96 93
San Juan River above

Bluff, Utah 11,6 20,6 15,9 8,7 77 137 106 58
April-July Runoff in

Million Acre-Feet 8.2 7.3 6.0

Attachment
( Drawing)
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Januaxy 21, 1970
EARIBIT VII, (1 of 9)

NITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
Interim Operating Rules
Fontenelle Reservoir
Seedskades Project
The following rules will govern the operation of the Fontenelle Dam and
Reservoir constructed by the Bureau of Reclamation on the Green River in
southwestern Wyoming., These rules are subject to change from time to time
as operating experience dictates and circumstances and needs change, Other-
wise they shall remain in effect until consumptivé~use water deliveries from
the reservoir require permanent operating rules,
1, The United States will operate Fontenelle Dam and Powerplant in
accordance with the terms of the Upper Colorado River Basin
Compact, the Colorado River Compact, the Colorade River Storage
Project Act of April 11, 1956 (70 Stat., 105), and such other
laws as are applicabla,

2, Water released from Foatenelle Reservoir, for purposes and

provisions of Paragraph 4(a) through 4(f) below, shall not

cause any encroachment upon the use of the M & I water made

possible by the yfeld of 60,000 acre-feet of storage capacity

in Fontenelle Reservolr contracted for by the State of Wyoming
pursuant to Title III, Water Supply Act of July 3, 1958, and
contract, numbered 14-06-400-2474, June 14, 1962, with the
United States,

3. The reservolr will be operated for flood control in accordance |
with the attached preliminary flood control disgram and
procedure peﬁding the development and adoption of formal

Flood Control Regulations and Diagram, which would be publighed
48
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EXHIBIT VII., (2 of 9)

in the Federal Register by the Corps of Engineers, The flood
control operation will not cause the reservoir to be drawn
below elevation 6476 feet, the lowest level at which the power
plant can be operated,

Releases from Fontenelle Reservoir shall be in accord with
the following specific criteria, If wnusual or emargency
conditions arise, the criteria may be departed from and in
this event, the agencies and individuals listed in paragraph
6 hereof will be notified, If at all poseible those agencies
and individuals will be consulted prior to departures from
the criteria,

a, The continuous flow of at least 300 cubic feet per
gecond be maintained at all times in the chaanel
immediately below Fontenslle Dam for the benefit
of fish life habitat, This is an absolute minimum
reached only under unusual circumstances and then
only with the prior approval of the Project Puwwer
Manager.‘ A normal minimum release of 500 cfs, which
is the power plant capacity at minimum pover head,
shall be the discretlionary minimum,

b. Specific oparating objective is to avoid short-time
fluctuation. The seascnal swings necessary to
accommodate seasonal changes in wacer gsupply will
be made gradually., Changes Iin releases from
Fontenelle Reservolr will be limited to less than

100 cubic feet per second per hour and 1000 cubic
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ESHIBIT VII, (3 of 9)

fret per seccnd‘pcr day except in case of emargency,
Further short~term operating plans shall be develcped
to avoid changes in releases for periods of time of
two weeks or less, Varlations in inflow ara to be
reflected in changes in reservolr content. On holidays
and special days when sport and recreation activities
oﬁ or along the Green River are especially high such
as the 4th of July, opening day of the fishing season,
opening day of the sage grouse hunt, etc., and for
two days both preceding end following these days, the
release from Fontenelle Reservoir will not be changed
except in case of emergency,

In the late fall and during the winter after thawing,
weather conditlons shall be closely monitored to
anticipate the onset of temperatures low enough to
cause the river to freeze, Flows shall be increased
about 200 cfs asbove projected operating levels until
substantial freezing occurs., Then the flow should bae
reduced to the projected level, In no case shall the
flew be below 500 cfs when ice cover is in place or
being formed. These conditions are necessary to allow
diversions at intzke structures of M & I users and
comaunity of Green River, Wyoming,

In coordination with the Seedskadee Wildlife Refuge
Manager, increased flows will be maintained to compel

tha geese to nest above low stage shorelins., After
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£,

Procedures used in operating the dam and reservoir must recognize

EXHIBIT VII, (4 of 9)

the geese have nested, releases from Fontenalle Resevvolr
will be controlled teo avold inundsting the established
nests. The nesting season usually occurs during the last
part of Maréh through mid=May, The exact time will be

determined by the Wildlife Refuge Manager.

During the duck nesting season in the Seedskadee Wildlife

Refuge, with most nesting occurring from May 25 through
June 20, release is particularly important and shall be
maintained to the uniformity of the greatest degree
practicable to minimize flooding of nests,

During the ice~free times of the year, fish spawning
and fish planting activities may be impxoved by specific
flow conditions, As yet, quantitative paramaters are
not fully defined, but in April end August of each year
the Wyoming Game and Fish Department shall be centacted
to ascertain whether a change in operating projections
may be warranted for these ressons.

All water released from Fontenelle Reservoir for
purposas and provisions of Paragraph 4(a) through 4(f)
above will be passed through the power plamt, except
during periods when excess water must be released in
order to avoid forecasted unregulated spills or during

emergencies when the power plant is inoperacive,

the following limitations in use of equipment,

a,

Fontenelle generation and bypasses are changed by the plant

attendant on orders from the dispatcher,
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EXHIBIT VII., (5 of 9)

b. There is no provision for supervisory control of the
bypass gates,

c. The automatic bypass feature, in case the generating
unit either shuts down or goes to speed-no~load, 1is
normally in service., It is generally set to bypass
75 cubic feet per second less than the power release,
Depending on whether the unit shuts down or goes to
speed-no~load, the river flow will elther be decreased
or increased 75 cublc feet per second from what it was
prior to the above change,

d., The plant is nommally attended during the regular
working hours, Monday through Friday., There are three
CRSP employees residing in the Fontenelle Governument
camp, Two of them are qualified to perfom all
necegsary operations, and the other one is gualified
for radial gate operation only,

- There 13 no specific after-working~hours standby
arrangement for the Fontenelle employees, but it is
normally possible to get one of them to the plant
within an hour. The dispatcher is advised as to how
at least one of the employees can be reached,

6. The Bureau of Reclamation shall prepare and publish an Annual

Plan of Operation each year during the month of April

after a forecast of the April-July runoff based on April 1

snow conditioms 1g available, A copy of the plan will be

furished to the following agencies and interested individuals,
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EXHIBIT VIL, (6 of 9)

Upper Colorado River Commission
Wyoming State Engineer

Wyéming Recreation Comanission
Wyoming Game and Fish Commission

Seedskadee Wildlife Refuge, Bureauw of Sport
Fisheries and Wildlife,

Bureau of Sport Fisheries and Wildlife,
Regional Office

Wyoming Bureau of Reclamation Representative

Upper Green River Project Office, Bureau of
Reclamation

Project Power Manager, Montrose, and Project Manager, Rock Springs,

shall closely coordinate cn all operations affecting streamflow,

Whenever there is a daily change greater than 100 c¢fs or the release

pattern is to be changed, the Project Manager at Rock Springs shall

be promptly advised and the reasons for change fully explained, He

will then provide a statement, but in no case less than once a week,

on the immediate past and future short~term operation of Fontenelle

Reservoir, to be distributed to the press and other news media

serving the area, to the official agency representatives and to the

industrial water users diverting from the river, Specific streamflow

factors in terms most undsrstandable to the layman shall be used,
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APPENDIX

EXHIBIT VII, (7 of 9)

PRELIMINARY FLOOD CONTRCL PLAH
FOR FONTENELLE RESERVOIR

Forecasts are made as of the first of each month from March 1 to
June 1 of the remaining inflow to the reservoir to July 31, These
forecasts can be adjusted to any day between forecasts by subtracting
the inflow since the latest forecast from the latest forecast.

The allowable reservoir content is determined from the preliminary
drawdown diagram by entering the diagram on the date of the forecast with

the adjusted forecast,

If the actual reservoir content is greater than

the allowable content, then the release should be increased until the

actual content is equal to the allowable content,

The total release

(including that through the power plant) should be large enough to reduce
the actual to the allowable content within two weeks, but the total
release should not exceed the safe channel capacity of 15,000 c.f.s.
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EXHIBIT VII, (8 of 9)

Ival V. Goslin, Executive Dircetor
Upper Colorado River Commission
355 South kth East
Salt Lave City, Utsah
Ph: (&801) 364-5629

kil

Floyd Bishop
State Engincer
State Office Bldg.
Cheyenne, Vyoming

Ph:  (307) 777-735k

82001,

Paul Vestadt, Divector
Vyoming Reereation Commission
State Office Bldg.
Box 309

Cheyenne, Vyoming

Ph: (307) 777-7550

82001,

Mr. Jamwes B. White, Cormissionsr
Wyoming Ceome and Fish Comenission
P. 0. Box 1589, 5400 Bishop Blva.
Cheyenne, Vyoming 82001

Ph:  (307) 777-7631

Mr. James A. Arnoldi, Supervisor
Wyoming Game and Fish Commission
Game Division, District No. L
351 Astle Ave., Box 865
Green River, Vyoning

Ph: (307) 875-3223

€2935

Mr. Merle O. Bennett, Refuge Manager
Seedskadee National Wildlife Refuge

P. 0. Box 67,
Green River, Wyoming

Ph: (307)_875-2717

82935

" Mr. Robert W. Scott, Field Supervisor

Division of River Basin Studies
Bureau of Sport Fisheries and Wildlife

“Roon 2225 Federal Building

125 South State Street
Salt Leke City, Utah
Ph: (801) 52k-5637

8h111

David wilde

Wyoming Reclamation Representatlive
P. 0. Box 167
Cheyenne, Wyoning
Ph:

, 82001
(307) €34-5920 = Ext. 23hs

Roonm 118 County Court House

(9) ¥Mr. F. Blajne Richards, Project Manazer

(20)

(11)

(12)

(13)

(1h)

(15)

(16)

(17)

(18)

Fonteneclle

Upper Green River Project Office
Bureau of Reclamation
Rock Springs, Wyoning
Ph:  (307) 362-371L7

82901,

Leo A. DeGuire, Project Pover Manager
Bureau of Reclamation, CRSP Opr.
Box 1060, Montrose, Colorado
Ph: (303) 2kg-h551

81ho1”

C. L. Bdmundeon, Chilef
Flaming Gorge Field Division
Dutch John, Utah 84023

Ph: (801) 885-3ha15

William T. Krwmes, Regionsl Director
Burecau of Sport Fisheries and Wildlife
P. 0. Box 1306
Albuguerque, Nev Mexico
Ph: (505) 8h3.2321

87103

Andrew R, McConkie, Forest Supervisor
U. S. Forest Service ’
Vernal, Utah  8L078

Ph:  (801) 789-1181

Richard 0. Benjamin, District Ranger
U. S. Forest Service

Dutch John, Utah  8hoe3

Ph: (801) 885-3335

Ieon Paules

Seedskadee Development Farm
Gen. Delivery, Fontenelle, Wyo.
Ph: Mobile - (307) Js8-3373

83101

Robert Maurer

Stauffer Chemical Co. of Wyoming
W of Green River, Wyoming 82935
Ph: (307) 875-2600

Mike Cimino
iC Corp. (Westvaco Chemical Co.)
W. Green River, Wyoming 82935

Ph:  (307) 875-2560

Paul Crider
Pacific Powver & Iight Co.
hi5 N, Street

Rock Springs, Vyoning

Ph: (307) 362..66h1

82001

kR




(19)

(20)
(21)
(22)

(23)

(2k)
(25)

26)

.

EXHIBIT VII,

Ronald Frome

Rolling Green Country Club

(Green River Golf Course)

W. Green River, Vyominz  £2935

Ph: (Home) (307) 362-5h70 R. S.
(Crlup) (307) 875-9930 Gr. R.

William E. Bogas

Allicd Chenical Corp.

W. Green River, Wyocning 82935
Ph:  (307) 875-3350

Dr. E. A. Gaeusslen

50% W. Floming Gorge Way

Green River, VWyoming 82935

Ph: (307) 875-2287 (office) Ranch 2069

Mr. Bill Painter
Fontenelle via Kemmerer
Kemmerer, Wyoning 83101 .

Ph: (307) 877-h&hk

Adrian Reynolds

Green River Star

162 North 3rd East

Green River, Wyoning 82935
Ph: (307) 875-3103

Rock Springs Rocket-Miner

215 D. Street

Rock Springs, Wyoming 82901
Ph: (307) 362-3737

Kemmerer Gazette

Kemmerer, Wyoning 83101

Ph: (307) 877-3347

Vernal Express

“Vernal, Utah  8L0O78

Ph: (&01) 789-3551

56

(9 of 9)




EXHIBIT VIII. (1 of 4) Revised February 28, 1970
Preliminary

UNITED STATES
DEPARTMENT OF THE INTERTIOR
BUREAU OF RECLAMATION
Interim Operating Rules
Nava Jo Reservoir
Navajo Unit
Colorado River Storage Project

The following interim rules will govern the operation of the Navajo Dam
and Reservoir constructed'by the Bureau of Reclamation on the San Juan
River in northwestern New Mexico. These rules will be changed from time
to time by the Bureau of Reclamation as operating experience dictates
but, in general, shall remain in effect until water deliveries for the
Navajo Indian Irrigation Project or other consumptive-use deliveries
from the reservoir require permanent operating rules.

1. The United States will operate Navajo Reservoir as a storage

unit of the Colorado River Storage Project in accordsnce with the

terms of the Upper Colorado River BRasin Compact, the Colorado River

Compact, -the Colorado River Storage Project Act of April il, 1956

(70 Stat: 105), the Act of June 13, 1962 (76 Stat. 96) authorizing

the San Juan-Chama and Navajo Indian Irrigation Projects, and such

other laws as are applicable.

2. The reservoir will be operated for flood control in accordance

with the preliminary flood control regulations submitted to the

U.S. Corps of Engineers (copy on file with Reservoir Regulation

Branch, Regional Office, Salt Lake City, Utah) which are pending

publication in the Federal Register. Operating under these regu-

lations, the reservoir will not be drawn below elevation 5,990 feet

for flood control.
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3.

EXHIBIT VIII. {2 of 4)

Releases from Navajo Reservoir shall be in accord with the

following specific criteria. If unusual or emergency conditions

arise, the criteria may be departed from and, in this event, the

agencies and individuals listed in paragraph 5 hereof will be

notified. If at all possible, those agencies and individuals

will be consulted prior to departures from the criterias

a. A continuous flow of at least 350 cubic feet per second
shall be maintained at all times in the channel immediately
below Navajo Dam or such larger amount as may be required to
maintain a flow of at least 500 cubic feet per second in the
San Juan River below the mouth of the Animas River.

b. OSpecific operating objective is to maintain a constant
flow below the dam with minimum variations. Short-term
operation plans shall be developed to avoid changes in re-l
leases for periods of time of less than 2 weeks. Maximum
release will be 1,000 cubic feet per second from August
through November except for flood control releases provided
for in paragraph 2.

c. During the recreation season any water stored involun—‘
tarily above elevation 5,990 feet and not required to be
released under the provisionsof paragraphs 2 and 3(a) will )
be maintained through October 31 and thereafter released as
rapidly as practicable without violating paragraph 3(b).

d. Nothing in these Rules is intended to preclude the use
of storage below elevation 5,990 feet for beneficial uses or

to restrict larger releases for beneficial purposes.
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EXHIBIT VIII. (3 of 4)

e. Under normal oéeration of Navajo Dam the bxh auxiliary
outlet works will not be used. Should it be necessary to
use this outlet during maintenance or repairbwork on the main
outlets or in case of emergency, every effort would be made,
within the operating capability of the various outlets, to
provide a smooth transition and thus minimize the chance for
fish’kill.
L., Procedures used in operating the dam and reservoir must recog-
nize the following limitations:
a. Changes in releases will be made on orders from the Proj=-
ect Manager, Durango Projects Office, as representative of the
Regional Director.
b. The Reservoir Superintendent lives in a Government house
near the dan'’s control works, with two other employees residing
nearby. All men are qualified to perform all necéssary opers-~
tions. There is no specific after-working-hours standby
arrangement, but the Project Manager is advised as to how at
least one of the employees can be reached for enmergencies.
5. The Bureau of Reclamation shall prepare and publish an Annual
Plan of Operation each year during the month of April after a fore-
cast of the April-July runoff, based on April 1 snow conditions and
antecedent precipitation, is available. A copy of the plan wili be
furnished to the following agencies and interested individuals:
a. Upper Colorado River Commission

b. Colorado State Engineer

c. New Mexico State Engineer
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EXHIBIT VIILI, (4 of 4)

Colorado State Division of Game, Fish & Parks

New Mexico Department of Game and Fish

New Mexico State Park and Recreation Commission

Bureau of Sport Fisheries and Wildlife, Regional Office
National Park Service, Southwest Region

Colorado Water Conservation Roard

Project Manager, Durango Projects Office

6. Regional Supervisor of Water and ILand Operations, Salt ILake

City, and Project Manager, Durango, shall closely coordinate on

all operations affecting streamflow. The Project Manager, Durango,

shall provide a statement, but in no case less than once every
2 Qeeks, on the immediate, past, and future short-term operation of
Navajo Reservoir, to be distributed to the press and other news
media serving the area, to the official agency representatives, and

to the irrigation and municipal water users diverting'from the

river.

the layman shall be used.

Specific streamflow factors in terms most understandable to
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