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Upper Colorado River Basin Compact Commission

Gentlemen:

Pursuant to instructions given at your September 17, 1946, meeting, and
subsequent meetings, a final report on the activities and findings of your En-
gineering Advisory Committee in regard to the water supply of the Upper Colorado
River Basin has been prepared and is enclosed herewith.

Respectfully submitted,

(Signed) J. R. Riter , Chairman, Federal
J. R. Riter
(Signed) R. Gail Baker , Arizona

R. Gall Baker

(Signed) R. I. Meeker , Arizona
R. I. Meeker

(signed) R. J. Tipton Colorado

R. J. Tipton

n.

(Signed) R. M. Glldersleeve , Colorado
R. M. Gildersleeve

(Signed) F. C. Merriell , Colorado
F. C. Merriell
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J. H. Bliss
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J. R. Erickson
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C. O. Roskelley
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R, D. Goodrich

(Signed) H. T. Person , Wyoming
H. T. Person

(Signed)__H. P. Dugan , Federal

H. P. Dugan
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SYNOPSIS

A temporary Engineering Advisory Committee met in Cheyenne, Wyoming, on
August 30 and 3i, 1946. This Committee prepared a report which embodied the en-
gineering problems which 1t belleved should be studled and reported upon in order
that the Upper Colorado River Basin Compact Commlission might be adequately in-
formed on these matters during the negotiation of the Compact. The report was
presented and accepted by the Compact Commission in Santa Fe, New Mexico, on Sep-
tember 17, 1946. A permanent Engineering Advisory Committee was appointed at
that time and was instructed to proceed with the solution of problems outlined in
the report of the temporary Engineering Advisory Committee.

Assignments
The work assigned to the Engineering Committee was:

a. Preparation of base maps to show the locations of present and
potential irrigationr developments within the limit of the Colorado River -

system upstream from Lee Ferry and stream gaging stetions and drainege
areag.

b. Determination of water contributions by states, involving the
tabulation of streamflow records at key gaging stations, the extension of
records by estimates, and estimation of runoff from unmeasured areas.

¢c. Estimation of present depletions above key gaging stations,
gstate lines and Lee Ferry. .

d. Estimation of channel losses along the main Colorado River and
principal tributaries above Lee Ferry.

e. Determination of the extent to which the Upper Basin can make
its apportioned water uses during drought cycles and the Upper Division
8t11l meet ite compact obligation at Lee Ferry.

In addition to the above items the Compact Commission has asked the En-
glneering Advisory Committees to report on special problems from time to time.
These items have been reported on, and have been made a matter of record in the
proceedings of the Compact Commission.

Specifically these items were as follows:

a. Prepare a formula for incorporation in Article XIII pertaining
to the Yampa River. . w

. b. Prepare a formula for incorporation in Article XIV pertaining
to the San Juan River.



¢. Prepare a study of the future flows of the Green River at
Linwood, Utah, above the mouth of Henry's Fork as requested by Commission-
er Watson of Utah. Lo

A report on these items was presented to the Compact Commissioner at Santa Fe,
. New Mexico, October 4, 1948, and a copy is included in Appendix D..

. Maps , .
. <., Maps of the gtates of Arizona, Colorado, New Mexico, Utah and Wyo-.
‘ming, showing the locations of present irrigated areas and potential irrigation
projects, as envisioned by the Bureau of Reclamation within the Colorado River

- Basin and published as a part of. the report on "The Colorado River" (House - .
Document 419, 80th Congress, first session) have been mounted on cloth and dis-
tributed to the Compact Commissioners. This report contains a general map of
the Upper Colorado River Basin, prepared for the Committee by the Colorado .
Water Conservation Board. | e

Weter Contributions by States

ST Water contributions by states were determined by the Committee for
the period 1914-45. at key gaging stations, state lines and Lee Ferry. The
period 1914-45 was chosen beceuse 1t was found to be most reliable from the
standpoint of avallable records, and was believed to be representative of the
longtime water supply to be expected from the Upper Colorado River Basin. Dur-
ing this 32-year period the irrigated acreage has remained substantially con-
stant. . In order to complete this portion of the assignment it was necessary to
tabulate historic streamflow records at selected gaging stations, estimate
missing portions of historic records, determine present water uses in the Upper
Colorado River Basin, and determine channel losses on certain sections of
stream channels. It was also necessary to determine drainage areas above cer-
.tain key. gaging stations to a greater degree.of refinement. The table on page
3 summarizes by states and at Lee Ferry the water contributions and, drainage
areag tributary to the Colorado River as determined by the Engineering Advisory
Committee. .The table. on page 4 swmarizes the mean historic flow for key gag-
ing stations and gives the drainege areas which lie above.them. Tables of
streamflow are given in Appendix ‘A. S i, v P 8o

.- Present Depletions:

«~ . Determination of present.depletions by man.in the Upper Colorado
River Besin consisted of the evaluation of the use. of vater by cropped lands, -
non-cropped lands consuming irrigation water incidental to the irrigation of the
cropped lands, transmountain.diversions, reservoir evaporation:losses and domes-
tic uses. Adjustment was made for one small importation. One problem en-
countered by the.Committee was the determination of cropped and non-cropped
land areas, and their rates of use of irrigation water.. The areas of ¢ropped
and non-cropped lands were estimated by inspections of the Bureau of Reclams-
‘tion land classification sheets,.field condition, available aerial surveys and



WATER CONTRIBUTTON:

S (L91k-45) AND IRAINAGE AREAS

Square Miles

BY STATES
Ttem Arizona| Colorado |New Mex. Utah Wycming To tal
Historic Contributions =

" Historic Flow 133,200 10,408,400{186,100 | 2,022,800] 1,610,600 |1k, 361,000
at State Lines .
acre-fee_t

Qut of State 1,000 455,600( 7,700 6,000 102, 200{ 572,500
channe]l losses .
acre-feet

Historic contri-| 132,200( 9,952,800|178,400| 2,0L6,800! 1,508,400]13,788,600
butions at Lee ) .

Ferry acre-feet

Percent 0.96 72.18| 1.29 14.63 10.94|.  100.00
Virgin Contributions

Virgin Flow 137,200 11,451,200{257,400{ 2,567,600} 1,837,000 16,25o,hoo
at State Lines ; w7 .
acre-feet

Out of State 1,000 482,300[ 9,500 6,500 112, 6oo| 611,900
channel losses d .

acre-feet

Virgin Contri- 136,200| 10,968,900| 247,900 2,561,100{ 1,724,400}15,638,500
butions at Lee :

Ferry acre-~feet ]

Percent 0.87 TO. 1k 1.58 16.38 11.03 100.00

Drainage Area in| 6,936 38,932 9,646 37,165 17,210 109, 889
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UPPER COLORADO RIVER BASIN KEY GAGING STATIONS
Mean Historic Drainage

Streamflow Stationy -

Green River at Green River, Wyoniing
" Blacks Fork near Millburpe, Wyoming

-~ Eagt Fork of Smith Fork near Robsrtson, Wycming

- West Forkef Ghith Fork near Robertson, Wyoming
. Green River, neer Linwood, Utah -+ + ' ’

‘Birnt Fork near Burnt Fork, Wyoming
Henrys Fork near Lonetree, Wyoming
Henrys Fork at Linwood, Utah

- .Little Snake:River near Dixon, Wyoming

Little Sneke River near Lily, Colorado
Yampa River at Steamboat Springs, Colorado
Yempa River near Maybell, Colorado

., Brush Creek near Jensen, .Utsh#

' 4shley Creek near Vernal, Utah

Whiterocks River near Whiterocks, Utah
Duchesne River at Myton, Utah

Duchesne River near Rendlett, Utah

White River near Meeker, Colorado

White River near Watson, Utah

Price River néer Heiner, Utah

Green River at Green River,. Utah : :
Colorado River at Hot Sulphur Springs, Colorado
Colorado River at Glenwood Springs, Colorado
Roaring Fork at Glenwood Springs, Colorado
.Colorado.River near Cameo, Colorado -
Plateau Creek near Cameo, Colorado ;
Gunnison,River near Grand Junction, Colorado
Dolores River at Gateway, Colorado

Golorado ‘River near Cigco, Utah

Sum of San Juan, Rio Blanco and Rito Blanco
Rivers at Pagosa Springs, Colorado

. Navaejo River at Edith, Colorado

Piedra River at Arboles, Colorado

~San-Jyan-River at Rosa, New Mexico
3. - .

Pine Riverat Ignacic, Colorads

Sen Juan River near Blanco, New Mexico
Animas Riyer at Durango, Colorado

Animes Riyer near Ceder Hill, New Mexico
~Animes: River at Feartilfigton, New Mexico
Sen Juan River at Farmington, New Mexico
La Plata River at Colorado-New Mexico State Line
San Juan River at Shiprock, New Mexico
Mancos River near Towaoc, Colorado
McElmo Creek near Cortez, Colorado

Sen Juan River near Bluff, Utah

Paria River at Lees Ferry, Arizona
Colorado River at Lees Ferry, Arizona

Colorado River at Les Ferry, Arizona

Flow Areas
Water Years Square
191h-45 Miles
1000 Acre=Feeht. ... . - -
1260.5 _ _..7610...
Tz 136
SRl
1643 5, 7 w3
150L.6..;- ~ LA300 .
25.1 w1 53
32.4 55
66.8 .-, 530 .
423.5 . .: 1028
bra.k --3680
345.1 60k
1189, 5. 3410,
" 36.0 Ta55 -
9kl 115
439.5 2705
653.3 3820
461 T C 162
58250 - 4020
.. 92.6 430
“h658.4 40920
476.7 782 .
2080.4% 4560
1028,0 1h60
3505.0 8055 .
186.3 - 604
2054.9 8020
. T88.1 . . 4350
'6186.0 24100
399.5 379
+131.8 165
380.6.... 650
95646 ........ 1990° -
2564 k8
1260, 2- - 3558
6547 692
80647 . et 1092 - - -
753.8 1360
2111.4 7245
30.9 331
* 12876
52.0 550
41.0 233
2275.6 23010
25.3 1550
13763.3 108335
13788.6 109889

*Mean for Water Years 1914-45 not camputed.
#Represents flow at head of irrigation.
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other detail and general maps of the irrigated areas. Rates of consumptive use
of irrigation water were determined through transfer of experimsntal consumptive
use data to various sites of use within the Colorado River Basin through empiri-
cal relationships between experimentel and climatological data. The services of
Mr. H. F, Blaney and Mr. W. E. Criddle of the Department of Agriculture, who are
authorities on consumptive use, were secured to study the problem. The method
developed by H. F. Blaney was adopted. A field inspection trip over the Colorado
River Basin was arranged so they could inspect the various arsas and interview

... local water masters, water commissioners, water users, perscnnel of the Soll Con-
servation Service, persomnnel of the Bureau of Reclamation, apd others regarding
irrigation practices and adequacy of water supply in the various areas of the
basin. Using these date appropriate rates of consumptive uge of irrigation water
.at the sites of use were computed. The rates of consumptive use of irrigation
water for various crops and types of native vegetation were applied by the En-
gineering Advisory Committee to the irrigated and incidental areas to secure the
.pest man-made depletions at sites of use. The followlng tabulation shows the
average irrigated and non-cropped areas consuming irrigation water for the study
period 1914-45, and the present irrigated areas as determined and adopted by the
Engineering Committee:

Water Consuming land Areas-Acres

Arizona | Colorado | New Mex. Utsh Wyoming Total

Irrigated Areas
Average (1914-45) 3,770 790,606 39,000 288,520 | 228,700 |1,350,596
- Irrigated Areas

(Present) - 9,840 790,600% | 43,620 303,977 | 236,675 [1,384,712
Non-cropped Area 2

Average (1914-L45)Negligible| 106,812 6,482 48,625 29,100 191,019

* Assumed to be same as rounded average for period 1914-45.

The depletlions at sites of use were computed and routed downstream to
state lines and to Lee Ferry to determine the changes in channel losses resulting
from man-made depletions. The differences between average historic channel
losses and the channel losses under virgin conditions represent “salvaged" chan-
‘nel losses. The following table shows men-made depletions at sites of use, state
1lines, Lee Ferry, and the estimated salveged channel losses.



Man-Made Depletions at Sites of Use, State Lines, and Lee Ferry
Averages for 1914-45
Acre-~Feet

Type of Use Arizona | Colorado | New Mexico Utah Wyoming Tctal

Rounded Totals | 4,000 1,062,800 72,200 556,500 | 227,700 | 1,923,200
Depletlons at
Sites of Use

Salvagzed Channel 0 20,000 900 11,700 1,300 33,900
Losges '7ithin
State

Depletions at | 4,000 |1,042,800 71,300 544,800 | 226,400 ; 1,889,300
State Lines

Salvaged Channel 0 26,700 1,800 500 10,400 39,400
Losges Out of

State

Depletions at k, 000 (1,016,100 69,500 544,300 | 216,000 | 1,849,900°
Lee Ferry

Channel Losses

Channel losses were computed to only such headwaters areas where in-
fluencing effects were found on the derivations of water contributions by
gtates at state lines and at Lee Ferry. Results of channel loss studies have
been previously quoted where necessary to illustrate their effect on virgin
contributions of streamflow and man-made depletions at state lines and Lee
Ferry. Estimated channel losses for the Colorado River and main tributaries
are summarized in the table on page 7. :

Equating the Flow

Reservolr operation studies were made to determine the extent to
which the Upper Basin can make its apportioned water uses during drought cycles
and still meet its compact obligation at Lee Ferry, as 1t is quite evident that
holdover reservolrs must be constructed in the Upper Colorado River Basin to
impound water in years of high runoff, and to release such stored water in
criticel periods of low runoff, such as 1931-40, to help meet the Upper Divi-
sion obligation at Lee Ferry.

Such reservoirs will deplete the flow at Lee Ferry by reason of evap-
oration losses in excess of present stream chamnel losses. However, such
losses, and the holdover storage capacity required to regulate the stream flow



Sumna.i’y Table of Historic Virgin and Salvaged Channel Losases

for Selected River Sections

in the Upper Colorado River Basin
Average (1911+-)+5)

Units 1000 Acre-Feet

Green | Colorado| San Juan| Colorado | Colorado
River River River River River
Above Above Above Lee Ferry| Above
State Green Cisco, Bluff, | to Green | Lee Ferry
River, Utah Utah River,
Utah Cisco and
Bluff
ARTZONA
Historic 0.3 0.8 1.1
Virgin 0.3 0.8 1.1
Salvaged in State 0 0 0
Salvaged out of State 0 0 [¢]
COLORADO
Historic 93.7 279.3| 168.7 15L.2 692.9
Virgin 96.6 309.2{ L71.k 162. 4 T39.6
Salvaged in State 0.8 20.8| =1.6 * 0 20.0
Salvaged out of State 2.1 9.1 h.3 11,2 26.7
NEW MEXTICO
Historic 10.9 2.9 13.8
Virgin 2.7 3.8 16.5
Salvaged in State 0.9 0 0.9
Salvaged out of State 0.9 0.9 1.8
UTAH
Historic 3L.7 0.6 0.4 29.3 62,0
Virgin 36.2 0.6 0.4 37.0 Th.2
Salveged in State 4.5 0 0 T.2 1L.7
Salvaged out of State 0 0 0 0.5 0.5
WYOMING
Historic 91.8 29.1 120,9
Virgin 100.4 32,2 132.6
Salvaged in State 1.3 0 1.3
Salvaged out of State 7.3 3L 10.4
TOTAL
Historic 217.2 279.9| 180.3 2L3.3 890.7
Virgin 233.2 309.8| 184.8 236.2 964.0
Salvaged in State 6. 30,8 =0.7 * T:8 33.9
Salvaged out of State 9.k 9.1l 5.2 15,7 39.4

* Negative values due to Dolores River diversion into San Juan Basin

for which salvages are claimed in natural channel.
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at Lee Ferry can only be approximated at this time until all storage sites

have been studied in detail. It is recognized also, that upstream development
of future irrigation projects and storage reservoirs will furnish some equation
of streamflows, and will to some extent reduce the capacity needed in holdover
regervoirs as herein reported.

" © "~ " DPperation studies.were made for the 32-year period, 1914 through
1945. For simplification, it was assumed that all holdover storage would be at
the Glen Canyon reservoir site since the effect of potential upstream holdover
storage and etream depletions are nat known. These studies indicate a required
live holdover storage capacity of not to exceed 30,000,000 acre-feet and stream
depletions due to reservoir losses of approximately 500,000 acre-feet annually.

The actual amount of such holdover storage capacity will be influenc:
ed by the extent to which the streamflow will be equated by the operation of up-
stream holdover storage capacity needed to regulate streamflows at the sites of
diversions and the equating effect of upstream irrigation developments.

.The assignments. of the Engineering Advisory. Committee. necessitated
the collection, examination, and estimation of considerable climatological .
data. These data and their derivation are discussed in the report and tabulat-
ed in Appendix A: The report and appendices also describe in detall the means
of solution to the problems assigned to the Committee and reported upon in the
synopsis.



ASSIGNMENTS AND REPORTS

Formation of Advisory Committee. Pursuant to instructions received
from the Compact Commission a temporary Committee of Engineering Advisors met in
Cheyenne, Wyoming, on August 30 and 31, 1946, to discuss and recommend a program
of engineering studies to assist the Commission in negotiating a Compact among
the Upper Colorado River Basin States. The Engineéring Advisory Committee was
appointed as a permanent body by the Commission at Santa Fe, New Mexico, Septem-
ber 17, 1946. Members of that permanent Committee were as follows._ ,

J. R. Riter, Chairman, U. S. Bureau of Reclamation, Federal
R. Gail Baker State Iand Board, Arizona
F. C. Merriell Colorado River water Conservation District, Colorado
c. L. Pat.teraon Colorado wWater Coneervation Board, Colorado
R. J. Tipton, Consulting Engineer, ’ ; Colarado
J. H. Bliss, State Engineer, ' ' New Mexico
F. W. Cottrell, State Engineer's Office ) Utah
H. T. Person, Consulting Engineer, ) : Wyoming

Some members eppointed at Santas Fe have not served continuously but the Committee
wishes to express thanks to C. L. Patterson who served from September 17, 1946,

to January 1948, F. W. Cottrell who served ae an advisor to the present Utah mem-
ber of the Committee end C. S. Jarvis who served as edvisor from Utah, September
17, 1946, to January 19h8.

In addition to the above, the following were appointed to serve on the
Engineering Advisory Committee subsequent to September 17, 1946: R. I. Meeker,
Arizona; R. M. Gildersleeve, Colorado; J. R. Erickson, New Mexico; C. 0. Ros-
kelley, Utah; R. D. Goodrich, Wyoming; and H. P. Dugan, U. S. Bureau of Reclama-
tion. The Committee also wishes to acknowledge the assistence of Mr. C. B. Jacob-
son, Regional Hydrologist for Region h, Bureau of Reclamation.

Agsignments by Compact Commission. A report was prepared, dated August
31, 1946, by a temporary Engineering Advisory Committee, in Cheyenne, Wyoming.
That report embodied the engineering problems to be encountered in negotiating a
compact and reccmmended procedure for their soluticn as foreseen by the advisors.
The commission accepted the report and instructed the Engineering Advisory Com-
mittee to complete as rapidly as possible the studies outlined thérein. A copy
of that report has been included in Appendix D. . .

A progress report was requested by the Compact Commission for presenta-
tion at their December 1947 meeting. That report, dated December 1, 1947, was
prepared and presented at that time. Since the content of the progress report
has been incorporated herein, it was not considered necessary to include it in
Appendix D.

»
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The Engineering Advisory Comuittee.presented a summary report dated
July 7, 1948, to the Compact Commission in Vernal, Utah. That report gave the
results of the engineering studies in concise form. These data have been in-
corporated herein, and-their derivation is explained in detail. For this rea-
8én'a copy of the July 7, 1948, report hag not been included in Appendix D.

L5v ° At .the Vernal, Utah, meeting of the-Compact Commission, the Engineer-
1mz Advisorv Committee was: 1nstructed to:

(a) - Prepare additional studies: of the intlow-outILlOw:meTNOA OI ..
measuring uses in the Upper Colorado River Basin.

(b) Prepare a formula for incorporation in Article XIII per-
taining to:. the Yamna River.’

(c) Prepare a formula for incorporatlion in Article XiV pertain-
1ng to the San .Juan River.

. : Subsequent to the Vernal meeting,.Comuissioner Watson of Utah re-
gquested the Committee to make a study of the future flows of the Green River at
Idinwoad. Utah. above the mouth of Henrvs Fork.

The gtudies requested were pursued by. the Engineering Advisory Coum-

" mittee, and all items were.reported on October 4, 1948, in a report delivered
to the Compact Commission in Santa Fe, New Mexico. Studies of the inflow-
outflow method of measuring uses were not complete but progress was reported.
The remaining essignments were completed. - The October 4, 1948, report has been
in¢luded in Amnendix D..

= - Studies of the inflow-outflcw method of measuring uses in the Upper
B Colorado River Basin are being continued. - A manual will be presented to-the
Compact Commission for use by the administrative body when the studies are come
nleted.

.- Since September -17,:1946, to ‘date, the Englheériiig Advisoky Committee
has pursued the studies outlined August: 31, 19146 continuously, working Jointly
-and individually. Frequent meetings have been held by the whole. Committee to
further the work undertaken.: Subcommittee and group meetings: have been held at
frequent intervals to discuss and work on individual studies.. Field trips have
been taken as necessary. The Committeae has held, to the prescribed course of.
study outlined in the report of August 31, 1946, unless change therefrom ap- .
- peared warranted.

L Arrangement ol Report. -The report which follows 1s.presented under,
two major divisions, BASIC DATA, and ANALYSES. Maps, climatologica.l data,, )
historical streamflow, irrigated areas, and related items are discussed under" ;
BASIC DATA together with a discussion of procedures used to estimate these 4
data where necessary. Results obtained in the study of stream depletions,
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water contributions by states, river and reservolr operations, and other items
are discuseed under ANALYSES. Tables and supporting data are presented in the
appendices.
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© BASIC DATA

Maps of the Basin

Maps Prepared by the Bureau of Reclamation. The Compact Com-
missioners were furnished by the Committee with two coples of state maps
which show the present and potential irrigation developments within the
Upper Basin on a scale of 1:1,000,000. For convenience the maps were
assembled on & cloth backing. These maps are also available in the
Bureau of Reclamation Report, "The Colorado River" printed in House
Document 419, 80th Congress, lst sessiocn.

Bage Map Prepared by Colorado Water Conservation Board. A
base map of the Upper Colorado River Basin was prepared for the Committee
by the Colorado Water Conservation Board which shows in some detail tribu-
tary networks of the Colorado River, drainage area of the Colorado River
above Lee Ferry, and above key geging stations. Indicated on the map
are key gaging stations, and climatological stations.

The general map shown in the report on page 13 is a reduced
print of the base map prepared by the Colorado Water Coneervation Board.

Climatological Data

Climatological data on precipitation, temperatures, and evap-
oration were needed in the evaluation of consumptive use of irrigation
water by crops, estimates of chammel losses, contributions from ungaged
areas and estimation of reservoir losses. These data were tabulated
from published records, and estimates were made where necessary to sup-
plement published data. Climatological data used by the Committee are
tabulated in Appendix A, and their derivation is discussed in following
paragraphs.

Precipitation Records. (Appendix A, Table 1.) Precipitation
data were compiled for selected stations dispersed throughout the Upper
Colorado River Basin. In selection of stations consideration was given
to their location and completeness of record during the period 1914
through 1945. Estimated or recorded mean monthly and annual precipita-
tion for the period 1914 through 1945 are tabulated for the stations
shown in Table 1. Estimates of period precipitation were obtained for
stations of incomplete 1914-45 record by application of the ratio of the
1914 -45 record to the concurrent record for a related station to the
record of the station being estimated. Monthly estimates were made
where necessary by application of a percentage of the egtimated annual
precipitation. Percentage factors applied were based upon long-time
monthly means compared with similar long-time annual means. When neces-
sary for certain studies published precipitation data other than those
listed in Table 1 were used.
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Temperature Records. (Appendix A, Tables 2, 3, and 4.) Tem-
perature data were collected for selected stations used in the studies.
For these stations the estimated and recorded mean monthly and annual tem-
peratures during the period 1914 through 1945, and the normel monthly and
the annual temperatures published by the Weather Bureau are shown in
Tables 2 to 4. Estimates of mean annual period temperatures were obtained
for stations of incomplete 191L-45 record by application of the ratio of
the 1914-45 record to the concurrent record for a related station to the
record of the station being estimated. Monthly estimates were made through
use of Veather Bureau normal temperatures since relatively minor differ-
ences were noted between these values and long-time averages. Monthly
percentages baged on Weather Bureau normals were applied to estimated
annual temperatures to derive monthly estimates.

Evaporation Records. (Appendix A, Tables 5 and 6.) Evaporation
records are meager in the Upper Colorado River Basin. The records avail-
able at only six stations, are tabulated in Tables 5 and 6. Since records
are avallable for so few years, no attempt was made to estimate and show
long-time means. Estimates of evaporation records necessary to complete
certain phases of the report are explained in connection with their
specific use in the following pages.

Frost-Free Period Records. (Appendix B, Tables 1 and 3.)
Frost-free period data were compiled by the Committee from records of the
U. S. Weather Bureau for use by Mr. Blaney in his report on consumptive
use. These data were compiled from published and unpublished records.

Historic Streamflow and Drainage Areas

Study Procedures & Summarized Results. The report of the En-
gineering Advisory Committee dated August 31, 1946, listed forty-four
streamflow gaging statlions believed necessary to determine streamflow con-
tributions of each state or to provide data for solution of other studles.
As work of the Committee progressed, 1t became apparent that some change
should be made in the list of gaging stationa.

The records of the following stations that were listed August
31, 1946, have been omitted in this report.

Savery Creek near Savery, Wyoming

Battle Creek near Slater, Wyoming

Uinta River at Fort Duchesne, Utah

Price River at Woodside, Utah

San Rafael River at Hanksville, Utah highway bridge
Muddy River near Hanksville, Utah

Escalante River below Hanksville, Utah

Flarida River near Durango, Colorado
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The records of the following stations have been added that
were not listed in the August 31, 1946, report: :

Henrys Fork near Lonetree, Wyoming

Yampa River at Steamboat Springs, Colorado
White River near Meeker, Colorado

Whiterocks River near Whiterocks, Utah

Colorado River at Hot Sulphur Springs, Colorado
Colorado River at Glenwood Springs, Colorado
Reoaring Fork at Glenwood Springs, Colorado

Sum of San Juan,
Rio Blanco and

Rito Blanco Rivers - at Pagosa Springs, Colorado
Piledra River at Arboles, Colorado
Sen Juan River near Blanco, New Mexico
Colorado River at Lee Ferry, Arizona

(Sum of Paria and Colorado Rivers at Lees Ferry, Arizona)

It should be understood however, that valuable use has been made of
other published streamflow data not included in this report.

. The period 1914 through 1945 was chosen for estimation and
tabulation of records. During this period the runoff has fluctuated
through a range which appears to be failrly representative of the
fluctuations of the stream. Good streamflow records exist for this
period. For conservatism it is important to note that the longest and
most severe drought recorded in the Colorado River Basin occurred during
this period.

Congilderable effort was made to eliminate errors and inconsis-
tencies found in published records. In some cases, review of original
field notes was necessary to Justify a change in published data. A few
records were not used which obviously were questionable or inconsistent.

Extreme care wasg used In estimating missing records. The best
methods resulting from exhaustive study were used in making the esti-
mates.

A detalled description of the records and estimates by sta-
tions is presented in a subsequent discussion.

Since estimation of state streamflow contributions was under-
taken by the Committee 1t was necessary to estimate streamflow contribu-
‘tlons from ungaged areas. This required the accurate determination of
drainege areas above state lines and above key gaging stations. Careful
measurement of such drainage areas was made on the best available maps.
It was found that some published drainage areas are in error.

The summary table which follows gives the estimated and rec-
orded mean 1914 through 1945 streamflow at selected stations, and the
drainage area tributary to each as determined by the Committee.



ll
2.
3e
k,

6-

Te

8.

9«
10.
11.
12,
1.3-
1k,
15.
16.
17.
18.
].9.
20,
2L,
22.
23.
24,
25.
26.

28.
29.

30.

3L.
32.
33.
3k,
35
36.
37.
38.
39.
Lo.
4i.
Lo,
h3c
L,

45,
L6,

u7.

UPPER COLORADO RIVER BASIN KEY GAGING STATIbNS

Flow
Water Years
1914-45
Streamflow Station 1000 Acre-Feet
Green River at Green River, Wyoming 1260.5
Blacks Fork near Millburne, Wycming 113.2
East Fork of Smith Fork near Robertson, Wycming 32.5
West Fork of Smith Fork near Robertson, Wycming 16.3
Green River near Linwood, Utah 1501.6
Burnt Fork near Bwrnt Fork, Wycming 25.1
Henrys Fork near Lonetree, Wycming 32.4
Henrys Fork at Linwood, Utah 66.8
Little Snake River near Dixon, Wyaming 423.5
Little Snake River near Lily, Colorado L72.4
Yempa River at Steemboat Springs, Colorado 345.1
Yempe River near Maybell, Colorado 1189.5
Brush Creek near Jensen, Utah# 36.0
Ashley Creek near Vernal, Utah 78.0
Whiterocks River near Whiterocks, Utah 9k.1
Duchesne River at Myton, Utah 439.5
Duchesne River near Randlett, Utah 653.3
White River near Meeker, Colorado 461, 7
White River near Watson, Utah 582.0
Price River near Heiner, Utah 92.6
Green River at Greenm River, Utah 4658.4
Colorado River at Hot Sulphur Springs, Colorado 476.7
Colorado River at Glenwood Springs, Colorado 2080.4
Roaring Fork at Glenwood Springs, Colorado 1028.0
Colorado River near Cameo, Colorado 3505.0
Plateau Creek near Cameo, Colorado 186.3
Gunnison River near Grand Junction, Colorado 2054.9
Dolores River at Gateway, Colorado 788.1
Colorado River neer Cisco, Uteh.. ' 6186.0
Sum of San Juan, Rio Blanco and Rito Blanco
- Rivers at Pagosa Springs, Colorado * 399.5
Navajo River at Edith, Colorado 131.8
Piedra River at Arboles, Colorado 330.6
Sen Juan River at Rosa, New Mexico 956.6
Pine River at Ignacio, Colorado 256.4
San Juan River near Blanco, New: Mexico 1260.2
Animas River at Durango, Colorado 654.7
Animes River near Ceder Hill, New Mexico 806.7
Animes River at Farmington, New Mexico 753.8
San Juan River at Farmington, New Mexico 2111.4
La Plata River at Colorado-New Mexico State Line 30.9
San Juen River at Shiprock, New Mexico *
Mancos River near Towaoc, Colorado 52,0
McElmo Creek near Cortez, Colorado 1.0
Sen Juan River near Bluff, Utah 2275.6
Paria River at Lees Ferry, Arizona 25.3
Colorado River at Lees Ferry, Arizona 13763.3
Colorado River at Lee Ferry, Arizona 13788.6

Mean Historic

*Mean for Water Years 1914-1945 not computed.
#Represents flow at head of irrigation.
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Drainage
Areas
Square
Miles

2705
3820
162
ko20
430
40920
782
4560
1460
8055
604
8020
4350
24100

379
165
650
1990
448
3558
692
1092
1360
7215
33
12876
550
233
23010

1550
108335

109889
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Streamflow Records and Egtimates

Streamflow records and estimates are tabulated in Appendix A.
The historic mean streamflow for the periocd 191k to 1945 was found to be
13,788,600 acre-feet at Lee Ferry. The flow at lee Ferry is made up of
the sum of the flows measured or estimated for the Parila and Colorado
Rivers at Lees Ferry, which averaged 25,300 acre-feet and 13, 763,300
acre-feet respectively. Of the total flow at Lee Ferry during the period
1914-45, 28% was estimated for the Paria and Colorado River gages at ‘
Lees Ferry. However, it is to be noted that a major part of the flow at
Lee Ferry passes the key gaging stations on the Green River at Green
River, Uteh, the Colorado River near Ciscc, Uteh, and the San Juan River
near Bluff Utah. For the period 1914 to 1945 the estimated and record-
ed streamflows at these gages average 13,120,000 acre-feet. If stream-
flows recorded at these three stations are taken into account, the addi-
tional flows estimated at Lee Ferry represent only 9.4% of the total
flow for the period 1914 to 1945. Some of the flows not measured at
Green River, Cisco, and Bluff during these years were measured at up-
stream stations which were in operation. Allowance for these measure-
ments would further reduce the 9.4% of the additional flows estimated at
Lee Ferry.

Full advantage of records on the river upstream from Lee Ferry
wag taken in making estimates of streamflow during the period 1914 to
1945, and 21l estimates made were correlated with records of streamflow
upstream and downstream so that full use was obtained from long-time
records on the river.

Most of the estimating of streamflow records was necessary on
the smaller streams, where gages have only recently been installed. Flow
past these stations was usually measured at some downetream point during
the period chosen for study.

Green River Streamflow Records to Green River, Utah. (Appen-
dix A, Tables 7 to 16, and 31.) Streamflow records and estimates have
been tabulated in Tables 7 to 16, and 31 for twenty-one stations includ-
ing the Green River at Green River Utah, the lowest station above tha
mouth.

Green River at Green River, Wyoming. (Appendix A, Table 7.)
Records are available from October 1914 through September 1939. The re-
malining period from 1939 through water year 1945 was estimated on a
monthly basis by direct correlation with the station on the Green River
near Linwood, Utah. Water year 1914 record is missing at both Linwood,
Utah, and Green River, Wyoming, and the estimated values were obtained
by monthly correlation with the Green River at Green River, Utah.

Whiterocks River near Whiterocks, Utah. (Appendix A, Table
31.) Records are available for this station from December 1918 through
April 1921 and from June 1930 through 1945. Some partial records are
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available in years 1921 through 1928. The remaining period was estimated
on & monthly basis by correlation with the record for Ashley Creek near
Vernal, Utah.

Blacks Fork near Millburne, Wyoming. (Appendix A, Table 7.)
Streamflow records are available at this station from July 1939 through
1945 with the exception of missing winter months during 1942, 1943, 19Lk,
and 1945. Missing winter months during 1G42 through 1945, as estimated by
the U. S. Geological Survey have been accepted by the Committee. The re-
maining water years in the period 1914 through 1939 were estimated by
direct correlation with recorded and estimated flow of the Whiterocks
River near Whiterocks, Utah,

' . East Fork of Smiths Fork near Robertson, Wyoming. (Appendix A,
Table 8.) The record of this statlon extends from August 1939 through
1945 with the exception of the winter records from 1942 through 1945. Un-
officlal estimates of winter flows from 1942 through 1945 by the U. S.
Geological Survey have been accepted by the Committee. Missing records
from water year 1914 through July 1939 were estimated by monthly correla-
tion with the Whiterocks River, near Whiterocks, Utah. The monthly es-
timates were checked by an annual correlation. :

: West Fork of Smiths Fork near Robertson, Wyoming. (Appendix A,
Table 8.) The record of this station extends from August 1939 through
September 1945 with the exception of scme winter months unofficially es-
timates by the U. S. Geological Survey which have been accepted by the
Committee. The period 1914 through July 1939 has been estimated on a
monthly basis by correletion with the Whiterocks River near Whiterocks,
Utah, Monthly estimates were checked by an annual correlation with the
flow at Whiterocks.

Green River near Linwood, Utah. {Appendix A, Table §.) The
missing period of record at this station, within the period 1914 through
1945, 1is from water year 1914 to 1928, inclusive. Estimates were made on
a monthly basis by direct correlation with the Green River at Green River,
Wyoming. Because water year 1914 was also egtimated at Green River, Wyo-
ming, the Linwood estimate was checked for that year by direct correlation
with the Green River at Green River, Utah.

Burnt Fork near Burnt Fork, Wyoming. (Appendix A, Table 9.) |
Records at this station begin in April 1943. Missing records prior to
April 1943 back to and including water year 191l were estimated by monthly
correlatiocns with the Whiterocks River near Whiterocks, Utah.

Henrys Fork near Lonetree, Wyoming. (Appendix A, Table 10.)
Records are available at this statlon from May 1943 through water year
1945. While a correlation with the record for Henrys Fork at Linwood,
Utah was unsatisfactory, the correlation with the Whiterocks River at
Whiterocks, Utah proved satisfactory. Estimates were made on a monthly
basis, and water year totals were checked against an annual correlation
with Whiterocks River. '
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Benrys Fork at Linwood, Utah. (Appendix A, Table 10.) Records
are available for water years 1929 through 1945. Missing water years
from 1914 were estimated by corrslation with the appasrent gain in flow
tetween the Green River at Green River, Wycming and the Green River near
Linwood, Utsh.

Little Snake River near Dixon, Wycming. (Appendix A, Table
11.) Records are ccmplete for the Little Snake River near Dixon, Wyo-
ming, during the 19LL4 to L945 period from October 1913, to and includ-
ing September 1923 and from March 1938 to and including September L1945,
with the exception of scme fractional recorded months and scme total
months which were estimated by the U. S. Geological Survey. Missing
water years end missing months in the water year 1938 were estimated by
correlation with the Little Snake River near Lily, Colorado.

Little Snake River near Lily, Colorado. (Appendix A, Table
11.) The record of the Littls Snake River near Lily, Colorado from Oc-
tober 1921 to and including September 1945 is ccmplete when the esti-
nates of scme missing months made by the U. S. Geological Survey are in-
cluded. Missing data for the years 19ll through 1921 were estimated by
correlation between the records of the Dixon and Lily Stations.

Yampa River at Steamboat Springs, Colorado. (Appendix A,
Table 12.) Records at this station are ccmplete for water years 194
through 1945 with the exception of & few missing months. Water year
records estimated and published by the U. 5. Geological Survey were ac-
cepted by the Ccmmittes.

Yempa River near Maybell, Colorado. (Appendix A, Tabls 12.)
Streamflow records at the gaging station on the Yempa River near Maybell,
Colorado are published for the period Vay 1916 to and including September
1945. For the years 1910-1916 there are published records of runoff for
Yempa River at Craig and Williams Fork at Hamilton, both upstream frcm
Maybell. However, during the perlod 1910-1912 except for the year 1912,
vhen April to September values were recorded near Maybell, there are only
fragmentary concurrent records for Yesmpa River near Maybell.

Estimates for water years 1914, 1915, and 1916 were taken as
the average of two methods: one, Yampa River near Maybell, calculated
to be 108.6 percent of the sum of the Yampa River at Craig and the Wil-
liams Fork at Hemilton; two, annual correlation with Green River at Green
River, Utah, minus Green River at Green River, Wyoming.

Brush Creek near Jensen, Utah. (Appendix A, Table 13.) Rec-
ords are published for this station frem April 1939 through September
1945, inclusive., Due to a large irrigation diversion above this station
it was telieved advisable to apply an irrigation diversion factor to
approximate undepleted flow conditions for correlation purroses. The
undepleted flow was then correlated with the undepleted flow of Brush
Creek near Vernal (Tysack Ranch), Utah. Missing records for Brush Creek
near Vernal from 1914 to 1924, inclusive, were obtained by correlation
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with Ashley Creek near Vernal, Utah. The record thus estimated represents
the flow at the head of irrigation.

Ashley Creek near Vernal, Utah. (Appendix A, Table 13.) The
missing records of streamflow during water years 191k, 1917, 1918, and
1929 at thls station have been estimated by correlation with the Duchesne
River at Myton, Utah. With the exception of a few missing months during
the ebove years, the record is complete from 1914 through 1945.

Duchesne River at Myton, Utah.. (Appendix A, Table 1k.) The
runoff records for water years 19lL through 1945 have been published by
the U. 5. Geological Survey and have been accepted by the Committese.

Duchesne Piver near Rendlett, Utah. (Appendix A, Table lk4.)
Records are available for streamflow at this station for water years 1943,
194k, and 1945. The streamflow for water years 19lhk through 1942 was es-
timated by monthly correlations with the Duchesne River record at Myton,
Utah. Monthly correlations wers checked against an annusl correlation.

White River near Meeker, Colorado. (Appendix A, Teble 15.) The
record at this station 1s complete for water years 19LL through 1945 with
the exception of a few months obtained from unpublished estimates of the
Colorado State Engineer. ' ‘

White River near Watson, Utah. (Appendix A, Table 15.) Runoff
at the gaging station on the White River near Watson, Utah has been record-
ed and published for the period 1924-1945, and a few months in 1918, 1919,
and 1923.

A correlation was made between the years of concurrent record at
the gaging stations on the White River near Watson and near Meeker.

Another annual correlation was made between the White River near
Watson, and the gain between the Green River at Green River, Wyoming and
Green River at.Green River, Uteah.

Estimates adopted by the Committee are the average results ob-
tained by correlation with the records of the White River near Meeker, and
with the Green River at Green River, Utah, minus Green Rlver at Green Riv-
er, Wyaming.

Price River near leiner, Utah. (Appendix A, Table 16.) The
streamflow records are published for this station from June 1934 through
September 1945. " rior to this time a gage was located near Helper, Utah,
five miles downstream from the Heiner gage. Records have been published
for the gege near Helper from October 1513 through May 1934. BRecause the
inflow from the intervening drainage area 1s negligible, the streamflow
recorded for the Price River neer Helper, Utah, was considersed to represent
the streamflow for the Price River near Heiner, Utah.




Green River at Green River, Utah. (Appendix A, Table 16.) The
lowest station on the Greem =Iiver is the one now located at Green River,
Utah. Records at this station are complete from June 20, 1924, through
1945. Records prior to June 20, 1924k, were obtalned at Little Valley,
geven miles downstream. The records at the two points are considered
comparable since the intervening drainage area is unproductive. The rec-
ords for the Green River at Green River, Uteh, are therefore considered
complete.

Colorado River Stresmflow Records to Cisco, Utah. (Appendix A,
Tables 17 to 20.) Streamflow records and estlmates have been tabulated
in Tables 17 to 20 for elight stations on or tributary to the Colorado
River above and including the station at Cisco, Uteh. The station at
Cisco,  Utah, is the lowest on the Colorado River before it 1s Joined by
the Green and San Juan Rivers.

Colorado River at Hot Sulphur Springs, Colorado. (Appendix A,
Table 17.) The record at this station has been published for water years
1914 through 1945 with the exception of water year 1925. The record at
this station was useful in estimating streamflow at other stations and
has been included because of the long record available there. The miss-
ing water year was estimated by comparison with the record for the Colo-
rado River at Glenwood Springs, Colorado.

Colorado River at Glenwood Springs, Colorado. (Appendix A,
Table 17.) The record is complete for all water years frcm 1914 through
1945. This long record was useful In estimating streamflow at other sta-
tions.

Roaring Fork at Glenwood Svprings, Colorado. (Apvendix A, Table
18.) Records at this station are complete for water years 1914 through
1945. This long record was helpful in estimating streamflow at other
stations.

Colorado River near Cameoc, Colorado. (Appendix A, Table 18.)
There are published records of runoff at the gaging station on the Colo-
rado River near Cameo, Colorado, situated a short distance above the
mouth of Plateau Creek, for the period 1934-1945. For these twelve years
there is a very good correlatlon between Colorado River near Cameo and
the sum of Colorado River and Roaring Fork at Glenwood Springs. There
are rellable records for the entire study periled at the Glenwood Springs
stations, and no important intervening contributing areas betwesn Glen-
wood Springs and Plateau Creek.

Plateau Creek near Cameo, Colorado. (Appendix A, Table 19.)
For a period of nine years, 1937-1945, runoff of Plateau Creek at the
gaging stations near Cameo has been recorded. Flow upstresm from Cameo
has been measured from 1922 to L9545 on Plateau Creek and on Buzzard
Creek, a tributary of Plateau Creek, both gaging stations being near
Collbran, Colorado.
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Annual correlatlion with the sum of Plateau and Buzzard Creeks
near Collbran, Colorado, together with results of an annual correlation
with the Gunnison River near Grand Junction, Colorado were used to obtain
the estimates adopted by the Committee.

Gunnison River near Grand Junction, Colorado. (Appendix A,
Table 19.) The records of runoff of the Gunnison River near Grand Junction
are published for all but the firat three years of the study period. Cor=
relations were made with the record and the recorded runoff of the Gunni-
son River near Gunnison, Colorado, the Colorado River near Cisco, Utah,
and the geiln between the sum of the Colorade and Roaring Fork Rivers at
Glenwood Springs, Colorado, end the Colorado River at Cisco, Utah. Re-
-Bults of these correlations were used to obtaln the estimates of flow
adopted by the Committee for missing water years.

Dolores River at Gateway, Colorado. (Appendix A, Teble 20.)
The Dolores River has been measured at Gateway, Colorado, for the compara-
tively short period since March 1937. Howsver, runoff has been recorded
for 1922-26 and 1928-45 for the Dolores River at Dolores, Colorado, approx-
imately 150 miles upstream from Gateway. There are aleo records of flow
for the San Miguel River, a major tributary of the Dolores, at Naturite,
Colorado for the period 1518-1928 and 1941-1945.

Approximately 100,000 acre-feet annually have been diverted from
the Dolores River basin throughout the 191L-1945 study period, a short
distance below the gaging station at Dolores. These diversions are made
for the irrigation of some 35,000 acres in Montezume Valley, the waste and
returns from the project flowing to McElmo Creek, a tributary of the San
Juan River. ©No accurate records of the diversions are available prior to
1935, but they have apparently been of substentially the same emount each
year as indlicated by a satisfactory correlation between the records of
Dolores at Gateway and at Dolores.

Adopted runoff estimates for the Dolorss River at Gatewasy, Colo-
rado, were obtained through the use of correlations with the recorded flows
of; (1) the Dolores River at Dolores, Colorado, (2) the San Miguel River
at Naturita, Golorado, and (3) the Colorado River near Cisco, Utah, minus
the Colorado River and Roaring Fork at Glenwood Springs and the Gunnison
River near Grand Junction, Colorado.

Colorado River near Cisco, Utah. (Appendix A, Table 20.) The
Colorado River near Cisco, Utah 1s the lowest station on the river above
Lees Ferry. Records are available at this station, or the comparable Moab
station for the period 1914 through 1945 with the exception of water years
1918 to 1922, inclusive. Water year estimates were obtained by summation
of recorded flows of the Colorado River at Fruita, Colorado, Dolores River
at Bedrock, Colorado, and the San Miguel River at Naturita, Colorado.
These flows represent practically all inflow to the Cisco station: Monthly
distributions of these water year estimates were made on the basis of the




23

Fruita monthly discharges. Published estimates in Water Supply Paper 617
for these years were not adopted by the Engineering Advisory Committee.
It concluded that the summation estimate was more rational than the pub-
lished estimate.

San Juen River Stresmflow Records to BLuff, Utah. (Appendix A,
Tebles 21 to 30.) Streamflow records and estlmates have been tabulated
in Tables 21 to 30 for fifteen statlons on or tributary to the San Juan
River above and including the San Juan River Station near Bluff, Utah.
The station near BLuff 1s the lowest on the river above the mouth.

Sumn of Sen Juan, Rio Blanco, and Rito Blanco Rivers at Pagosa
Springs, Colorado. (Appendix A, Table 2L.) In the study of San Juan
streamflow records it became apparent that the sum of the recorded flows
of the Rio Blanco near Pagosa Springs, Rito Blanco near Pagosa Springs,
and the San Juen River at Pagosa Springs for the period 1914 through
1945 1s significant. The records of runoff at each of these three
gaging stations are published for the period 1936-1945. Since the drain-
age areas above each of these stations are entirely in Colorado, it was
considered unnecegsary to make extensions of the records at each station
separately. Consequently, the combined runoff at the three points has
been estimated for the period 1914 through 1935. The annual correlation
between the sum of the three statlions and the San Juan River at Rosa was
uged in making estimates for this period. Correlatlions were also made
between four stations (Rio Blanco plus Rito Blanco plus San Juan at
Pagosa plus Navajo River at Rdith) and the San Juan River at Rosa, New
Mexico. The recorded or estimated annual runoff of the Navajo River at
BEdith was then subtracted from these emounts. The results of the two
correlations were used to obtain the adopted values.

Navajo River at Edith, Colorado. (Appendix A, Table 21.) An-
nual totals of runoff at this station are published for water years 19ik
through 1928 and 1936 through 1945. This record was correlated with that
for the San Juan River at Rosa, and from the resulting curve values for
the period 1929 through 1935 were obtained. It was found that satisfac-
tory correlations could be made: (1) between the sum of Rio Blanco plus
Rito Blanco plus the San Juan at Pagosa Springs and San Juen at Rosa,
for the period 1936-1945, when concurrent records are available; and (2)
between the sum of Rio Blanco plus Rito Blanco plus San Juan at Pagosa
Springs plus Navajo at Edith and San Juan at Rosa, for the same period.

The values for 1929-1935 obtailned from the correlation bstween
© Navajo at Edith and San Juan at Rosa were averaged with those calculated
by subtraction of valuss from the correlation for the sum of three sta-
tions dlscussed above.

Pledra at Arboles, Colorado. (Appendix A, Table 22.) Records
are published for this gaging station from 191k through 1925 and for part
of 1926 and 1927. A good annual correlation was found between the Piesdra
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at Arboles, Colorado, and the San Juan at Rose, from which it was deter-
mined that the Piledra River at Arboles contributes forty percent of the
flow of the San Juan River at Rosa. On this basis water year estimates
were'ma@e for the missing years of the period 191k through 1945.

San Juan River at Rosa, New Mexico. (Appendix A, Table 22.) Rec-
ords for this statlon have been published from October 1920 through 19L5.
Prior to that date, records of the Pledra River and San Juen River at Ar-
boles have been published from water year 191k through October 1920. The
su of the recorded flow at these stations is nearly equivalent to the
flow of the, San Juan River at Rosa, New Mexico. Some published monthly
values were revised by Tipton and Barrows upon review of original data and
were published as corrected in a report by them dated February 8, 193k.
After investigation, these revisions were adopted by the Engineering Advi-
sory Committee. A partial estimate wae made in one month by the Committee,
and revisions in two other months were made after careful study pointed out
apparent discrepancies. After careful examination the remainder of the
published records were deemed adeguate.

Los Pinos (Pine) River at Ignacio, Colorado. (Appendix A, Table
23.) The record for-this statlion 1s complete and has been published through-
out the period 1914 through 1945. These published records were carefully
gscrutinized. With few exceptions, the record, as published, was found ad- -
equate. However, a few monthly revisions were belleved necessary. Two of
these monthly estimates were revised in accordance with the Tlpton-Barrows
Report of 193k.

San Juan River near Blanco, New Mexico. (Appendix A, Table 23.)
Although this station was not included in the original list of the Engin-
eering Advisory Committee, its significance soon become evident. Stream-
flow records for this station have been published from January 128 through
1945, Very good relationships were found between 1ts record and the rec-
ords of stations both upstresm and downstream. Water year rscords were
estimated for the pericd L9L4 through 1928 from a correlation between San
Juan River at Blanco and San Juan River at Rosa plus Los Pinos at Ignaclo
streamflows. Estimates for the same period were mede from a correlation
between San Juan River at Blanco and San Juan River at Farmington minus
the Animes River at Farmington streemflows. The results of the two corre-
lations were used to estimate the adopted annual values.

Animas River at Durango, Colorade. (Appendix A, Table 24k.) Rec-
ords obteined at this station have been published for the period 1914-1945
with the exception of a few months when only partial records were available.
The missing portions of the partial records have been estimated. By com-
parison of runoff of adjeacent streams it was deemed advisable to revise
records of a few other months for which published values appeared unreason-
able.
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Frulte monthly dischavges. Published estimates in Water Supply Paper 617
for these years were not adopted by the Engineering Advisory Committee.
It concluded that the simmation estimate was more rational then the pub-
11shed estimate.

San Juen River Streamflow Records to Bluff, Utsh. (Appendix A,
Tables 21 to 30.) Streamflow records and estlmates have been tabulated
in Tables 21 to 30 for fifteen stations on or tributary to the San Juen
River above and including the Sen Juan River Station near Bluff, Utah.
The station near Biuff 1s the lowest on the river above the mouth.

Sum of San Juan, Rio Blanco, and Rito Blanco Rivers at Pagosa
Springs, Colorado. (Appendix A, Table 21.) In the study of San Juen
streamflow records it became apparent that the sum of the recorded flows
of the Rio Blanco near Pagosa Springs, Rito Blanco near Pagosa Springs,
and the San Juen River at Pagosa Springs for the period 1914 through
1945 1s significant. The records of runoff at each of these three
gaging stations are published for the period 1936-1945. Since the drain~
age areas above each of these stations are entirely in Colorado, 1t was
considered unnecessary to make extensions of the records at each station
geparately. Consequently, the combined runoff at the three points has
been estimated for the period 191l4% through 1935. The annual correlation
between the sum of the three statlons and the San Juan River at Rosa was
used in meking estimates for this period. Correlations were also made
between four stations (Rio Blanco plus Rito Blanco plus San Juan at
Pagosa plus Navajo River at Edith) and the San Juaen River at Rosa, New
Mexico. The recorded or estimated annual runoff of the Navajo River at
Edith was then subtracted from these amounts. The results of the two
correlations were used to obtain the adcpted values.

Navajo River at Edith, Colorado. (Appendix A, Table 21.) An-
nual totals of runoff at this station are published for water years 19lL
through 1928 and 1936 through 1945. This record was correlated with that
for the Sen Juan River at Rosa, and from the resulting curve values for
the perlod 1929 through 1935 were obtained. It was found that satisfac-
tory correlations could be made: (1) between the sum of Rio Blenco plus
Rito Blanco plus the San Juan at Pagosa Springs and San Juan at Rosa,
for the period 1936-1945, when concurrent records are available; and (2)
between the sum of Rio Blanco plus Rito Blanco plus San Juen at Pagosa
Springs plus Navajo at Edith and San Juan at Rosa, for the same period.

The values for 1929-1935 obtained from the correlation batween
* Navajo at Edith and San Juan at Rosa were averaged with those calculated
by subtraction of valuss from the correlation for the sum of three sta-
tions discussed above.

Piedra at Arboles, Colorado. (Appendix A, Teble 22.) Records
are published for this gaging station from 191lhk through 1925 and for part
of 1926 and 1927. A good annual correlation was found betwesn the Pledra
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&t Arbales, Colorado, and.the San Juan at Rossa, from which it was deter-
mined that the Pledra River at Arboles contributes forty percent of the
flow of the San Juen River at Rosa. On this basis water year estimates
were made for. the missing years of the pericd L9Lkh through 1945.

San Juan River at Rosa, New Mexico. (Appendix A, Table 22.) Rec-
ords for this station have been published from October-1920 through 1945,
Prior to that date, records of the Pledra River and San Juan River at Ar-
boles have been published from water year 19lh through October 1920. ‘The
sur of the recorded flow at these stations is nearly equivalent to the
flow of the San Juan River at Rosa, New Mexico. Some published monthly
values were revised by Tipton and Barrows upon review of original data and
were published &as corrected in a report by them dated February 8, 193k4.
After investigation, these revisions were adopted by the Engineering Advi-
gory Committee. A partial estimate was mads in one month by the Committes,
and revisions in two other months were made after careful study pointed out
apparent discrepancies. After careful exemination' the remainder of the
published records were deemed adequate.

Los Pinos (Pine) River at Ignaclo, Colorado. (Appendix A, Table
23.) The record for-thls station 18 complete and has been published through-
out the period 191k through 1945. These published records were carefully
scrutinized. With few exceptions, the record, as published, was found ad-' -
equate, However, a few monthly revislons were belleved necessary. Two of
these monthly estimetes were revised in accordance with the Tipton-Barrows
Report of 193k. ' '

San Juan River near Blanco, lNew Mexico. (Appendix A, Table 23.)
Although this station was not included in the original list of the Engin-
eering Advisory Committee, 1ts significance soon beccme evident. Stream-
flow records for this station have been published from January 125 through
1945, Very good relatlonships were found between 1ts record and the rec-
ords of stations both upstream and downstream. Water year records were
estimated for the pericd 1914 through 1928 from e correlation between San
Juan River at Blanco and San Juan River at Rosa plus Los Pinos at Ignacio
streamflows. Estimates for the same period were made from & correlation
between San Juean River at Blanco &nd San Juen River at Farmington minus
the Animas River at Farmington streemflows. The results of the two corre-
lations were used to estimate the adopted annual values.

Animas River at Durango, Colorado. (Appendix A, Table 2k.) Rec-
ords obtained at this station have been published for the period 1914-19k45
with the exception of a few months when only partisl records were avallable.
The missing portions of the partisl records have been estimated. By com-
parison of runoff of adjacent streams 1t was deemed advisable to revise
records of a few other months for which published values appsared unreason-
able. '
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Animas River near Cedar Hill, Jew Mexico. (Appendix A, Table
24,) Records have besn published for this statlon from December l933»
through 1945. Annual estimates were made for years 1914-1634% as the av-
erage between the streamflows calculated from amnual relationships with
the /nimas at Durango, upstream, and the Animas at Farmington, downstream
from the Cedar Hill statlon.

Animas River at Farmington, New Mexico. {Appendix A, Table
25.) Records have been published for this statlon from 1914 through
1945. The published records were found satisfactory with the exception
of one month, when the gage height record was found to be in error, and a
few other months which were corrected because comperison with other San
Juan stations up and downstream demonstrated revisions were advisable.

San Juan River at Farmington, New Mexico. (Appendix A, Table
25.) The record at this station has been published from 1914 through
1945 with the exception of a missing period from 1918 through 1922, and a
few partial monthly records.

Monthly correlations were made between the San Juan River at
Rosa, New Mexico, the Pines River at Ignaclo, Colorado, and the Animas
River at Farmington, New Mexico. Correlations were also made between the
records for the San Juan River at Farmington, New Mexico, and the down-
streem San Juan River stations at Shiprock, New Mexico and near BLluff,
.Utah. The missing period 1918 through 1922 and other missing months were
ostimated by use of the correlation with the stations above the San Juan
River at Farmington. The correlations with downstream stations were used
to check these estimates.

Careful exemination of scme published records indicated neesd
for revision. Certain months were revised through use of records up-
streem and downstream from Fammington. These changes were not made un-
less the Committee was assured from exemination of records upstream and
downstream that the change was essential. A critical review was made of
the records for the /nimas River at Durango, Colorado, the Animas River
at Farmington, New Mexico, Los Pinos River at Ignacio, Colorado, and the
San Juan River at Rosa, New Mexico. Tables showing original records and
revised records for the San Juan River at Farmington and other siations
mentioned above are included in pages 26 and 27.

La Plata River at Colorado-New Mexico State Line. (Appendix A,
Table 26.) RunolIT has been recorded and published &t THIS station from
1921 through 1945. A station was meintained on the same stream at La
Plata, New {exico and records at that gage are available for the period
1915-1925, 1929-193k and 1937. A fair correlation was found between
flows at these stations for the years during which both were maintained.




SUGGESTED REVISIONS OF CERTAIN SIMVER MONTHLY DISCHARGE
VALUES BY CORRELATION WITH DISCHARGES AT NEARBY GAGING STATIONS FOR THE PURPOSE
OF DERIVING MORE FROBABLE USE AND LOSS RELATIONSHIPS BETWEEN KEY GAGING STATIONS

Climatic Sen Juan-Resa Pine-Ignacio Animas-Durango - Animas-Farmington :
Year Month Rec. Rev. Rec. Rev. Rec. Rev. Rec. Rev. "Revised with Comparison with -
1918 July . Th.9 53.0 . Piedra at Arboles; Pine at Ignaclo;
' Navejo at Edith
1924 April 226.4 185.0 . Pine at Ignacio
191k June 138.0 9%.0 ) ) " San Juan at Rosa; Animes at Durango
July ' 69.5 L41.0 ; _ San Juen at Arboles; Pledra at
' ' ‘Arboles; Animas at Farmington
1916 Aug. 6L.7 - 50.0 Animas at Durengo; Pledra at
: ’ K Arboles
1920 May 125.0 152.0 , ' Sen Juan at. Rosa; Navajo at Edith;
. ) Florida near Durango
192k June “65.8 k3.0 inimas at Durango; Florida near
: . . : Durango; Navejo at Edith
1916 Sept. 27.9 37.0 Animas at Farmington
1926 April N.R. 56.0 Animas at Farmington
1927 April . 103.0 75.0 Animas at Fermington
July . 76.2 104.0 Florida near Durango; Pine at
: Ignacio; Animas at Farmington
. Sept. : 173.0 138.0 San Juan at Rosa; Pine at Ignacio
1916 May - 167.0 216.0 ~ Animas at Durango
1917 April 95.6 71.0  Animas at.Durango
1918 Auvg. - ' 16.6 30.0 Animas at Durango
1925 June 165.5 124.0 Animas at Durango
‘Sept. 2 ) ; 129.7 106.0 Animas at Durango
1926 June 356.9 201.0  Animas at Durango -
July N.R. 65.0 Animas at Durango
Aug. . 13.8 25.0 Animas at Durango
1927 April 91.3 95.0 Error i recorded gage heights

N.R. = No record.
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Key San Juen Rlver Basin Stations At and Above Farmington

Comparison of Water Year Values
Before and After Corrections and Revisions

(1000 AF Units)

San Juan Los Pinos Animas River Animas River San Juan
at Rosa at Ignacio at Durango at Farmington at Farmington
Orig. Rev. Orig. Rev. Orig. Rev. Oorig. Rev. Orig. Rev.
1913-1k 1049.2 1049.2 k15.5 343.0 833.C 833.0  990.6 990.6 2368.1 2552.1
15 1286.9 1286.9 375.5 375.5 686. 3 686.3 857.8 857.8 2411.2 2661.8
16 P-R. 1395.7 L432.0 420.3 87h4.3 883.4 946, 3 995. 3 2745.6 3019.7
17 1444.8 1454.8 L34.0 L3h.0 988.2 988.2  1265.3 12k0.7 3416.8 3407.2
18 639.9 618.0 153.6 153.6 535.1 535.1 504, 4 517.8 P.R. 1357.0
19 897.8 897.8 311.7 311.7 T707.4 707. 4 841.3 841.3 N.R. ° 2175.0
1919-20 1672.3 1672.3 U51.5 478.5 1022.3 1022.3  1257.7 1257.7 N.R. 3713.0
21 16981, 1 1081.1 380.3 380.3 g16.2 916.2 1098.9 1093.9 N.R. 2752.0
22 1010, 4 1010.4 291.0 291.0 808.2 808.2 991.8 991.8 P.R. 2523.1
23 905.4 905.4 258.1 258.1 669.5 669.5 775.8 T15:8 2061.3 2075.3
24 1023.6 982.2 252.3 229.5 543.3 543.3 659.7 €59.7 190k.9 1504, 3
1924-25 6454 645.4 182.3 182.3 535.1 535.1 710.8 645.6 1480.6 1575.0
26 770.4 770.4 2%0.1 240.1 P.R. 643.2 P.R. 789.C 2279.6 1920.8
27 1231.1 123L.1 360.7 360.7 866.9 831.7 1013.5 1017.2. 2813.3 2525.8
28 654.2 65h.2 171.6 1708 560.1 560.1 579.5 579.5 1485.1 1505.8
29 1081.2 1081.2 343.0 343.0 770.8 770.8 g52.7 952.7 26174 2608.0
1929-30 637.7 637.7 178.1 178.1 541.6 541.6 562.1 5he4:). 1506.8 1506.8
31 4514 k51,4 116.9 116.9 291.0 291.0 297.0 297.0 308.2 908.2
32 1400.8 1400.8 362.2 362.2 The. 7 Tha. 7 885.7 885.7 3010.0 3010.0
33 528.1 526.1 118.4 118.4 431.1 431.1 Likh .7 Lhh.7 1199.8 1199.8
34 320.7 320.7 58.8 58.8 -249.7 249.7 218.5 218.5 629.9 629.9
193&-3; 1142.8 1142.8 271.6 271.6 567.2 567.2 683.4 683.4 2296.2 2296.2
36 T741.0 T41.0 172.9 172.9 522.% 522.4 570.6 570.6 1513.0 1513.0
37 1148.6 1148.6 235.3 235.3 540.5 540.5 603.6 603.6 2110.3 2110.3
36 1096.3 1096.3 280.7 280.7 709.6 709.6 836.6 836.6 2417.8 2417.8
39 578.0 578.0 135.6 135.6 L4262 426.2 422.0 422.0 1256.8 1256.8
1939-40 Lk25.0 425.0  83.7 83.7 360.6 360.6 358.5 358.5 884.8 884.8
b1 BT L 1777.1 430.8 430.8 949.0 949.0 1229.7 1229.7 3659.2 3659.2
ho 133&.5 1334.5 295.2 295.2 631L.6 831.6 941.9 941.9 2707.3 2707.3
43 621.8 621.8 126.7 126.7 538.2 538.2 532.7 532.7 1303.7 1303.7
Ly 923.5 923.4 273.5 273.5 768.0 768.0 801.4 80L.4 2069.1 2069.1
194k-45 757.9 757.9  90.9 90.9 547.6 54T7.6 521.6 521.6 1415.6 1415.6
P.R. - Partial record N.R. - No record
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As another approach it was assumed that runoff characteriatics
for the La Plata River are similar to those of the Animas Rivecr whose wa-
tershed 1s-siltuated directly east of the La Plata. TFor each of the years
1914 to 1920 the percentage which the runoff for the year was of the aver-
age runoff for the period 1921-194% was calculated for the Animas at Dur-
ango and the- Animas at Farmington. The same percentages were then applied
to the.1921-1945 average for the La Plata at the state line to obtain es-
timates of rumoff at the later station for 1914 to 1920. The two methods
of estimating runoff for missing years were used to arrive at adorted
values. - '

Sen Juan River at Shiprock, New Mexico. (Appendix A, Table 26.)
Records et this station ars available from December 1915 through water year
1945 except for scattered missing months. Some additional periods of miss-
ing record have been estimated or partially estimated by the U. S. Geologi-
cal Survey. Considerable study of thie record indicated inconsistencles
which cannot be reconciled with the records of stations upstream and down-
stream. For that reason no attempt was made to estimate missing portions
of the record and the published record was not used as an aid in estima-
ting miesing records at other stations. Since the Shiprock gage, never-
theless, occupies a'key position on the San Juan River the published rec-
ord has been tabulated.

Mancos River near Towaoc, Colorado. (Appendix A, Table 27.)
There are runoff records available for this station for the period 1921-
1943. There is also a lack of records prior to 192L for similar adjacent
areas. A correlation with the Animas River at Durango was obtained. Filve-
year and 10-year progressive averages for the two stations were plotted
fram which the L941-1945 average was calculated.

The Mancos at Towaoc was also correlated with the La Plata at
the state line, on an annual basis as a check. Althougithis plotting
showed scme erratic years especially for the years 1921, 192k, and 1937,
it was consldered substantiating to the first method.

The adopted estimated annual values for 1914-1920 and L94k-19L45
were obtained from the use of the direct correlations with the Animas at
Durango and the La Plata at the state line.

McElmo Creek near Co.tez, Colorado. (Appendix A, Table 27.)
There are records of the runoff at McElmo Creek near Cortez from May 1926,
through September 1929 and from April 1940 through September L945 except
for October and November of the water year 19kk. Records for the water
years 1926-1929 were published in the biennial reports of the Colorado
State Engineer, but were not reported in U. S. Geological Survey Water
Supply Papers, The station was operated by the U. S. Bureau of Recleama-
tion for the water year 1740, and by the Geological Survey for the period
1941-1945. Discharges for the periocd were computed by the Durango office
of the Bureau of Reclamation.




The flow at this gaging station is made up of natural runoff
from the drainage area above the station and waste and return flow result-
ing from the application of about 100,000 acre-feet of water diverted an-
nually from the Lolores River to some 35,000 acres situated in the McElmo
Creek watershed.

Except for the presence of the waste and return flows, the run-
off of McElmo Cresk would be erratic, and vary from no flow at times to
flood spurts during storms. An inspection of aeriael photographs of the
area indicates that not all of the return flow from the Montezuma Valley
project appears at the Cortez station on McElmo Creek. Substantlal ir-
rigated area drainage flows into Yellow Jacket Creek, a tributary of
McElmo Creek below the gage, and into Aztec Creek, a tributary of the
Mancos River.

Streamflow was difficult to estimate for this station. Sever-
al methods were devised, the results of which were compared and utilized
to arrive at the adopted values. The methods used were: one, correla-
tion of total McElmo near Cortez recorded flows with precipitation at
Rico; two, consideration of natural runoff per square mile above the gage
to be one-half the measured runoff for the drainage above the Mancos
River near Towaoc; and three, a correlation of natural runoff above the
gage (obtained by substracting estimated return flows from irrigated
areas) for years of record with precipitation at Rico to obtain natural
runoff estimates to which return flow estimates were added.

San Juan River near BLuff, Colorado. (Appendix A, Table 28.)
Records at this station, the lowest on the San Juan River, are complete-
from 1914 through 1945 with the exception of water years 1914 and 1918
through February of 1927. The missing months of record at this station
were estimated by direct correlation with the revised Farmington record
previously discussed. As a supplementary check on the accuracy of the San
Juan River streamflow at Bluff, Utah, the water year ammual totals of the
Colorado River at Cisco, Utah, the Green River at Green River, Utah, and
the San Juan River near Bluff, Utah, were deducted from the recorded an-
nual totals of the Colorado River at Lees Ferry, Arizona. The values
thus obtained show an average gain in the sum of the tributaries of 4.7
percent with & maximum annual variation of 7.7 percent and a minimum an-
nual variation of 1.8 percent. Since the intervening drainage area be-
tween these stations is relatively unproductive, it was concluded that
Bluff estimates cannot be in error to any appreciable extent.

Colorado River at Lees Ferry, Arizona. (Appendix A, Table 29.)
Except for the flow of the Paria River, which enters the Colorado River a
short distance upstreem from the Compact Point at Lee Ferry, Arizona, all
runoff leaving the Upper Basin States is measured at this station. Rec-
ords have been published for the runoff at this station from June 1921
through September 1945. The Bureau of Reclemation presented an estimate
for missing records on a calendar year basis In the Colorado River Report
dated March 19h6. This estimate was made in 1934. Eestimated runoff for
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each year represented an adjusted average between the Colorado River at
Yuma, Arizona, and the sum of the Colorado River at Cisco, Green River at
Little Valley (now at Green River) and San Juan River at Farmington, with
an allowance for depletions and tributary inflow. A slightly lower aver-
age estimate was published by the U. S. Geological Survey in Water Supply
Paper 556, and later republished in Water Supply Paper 918. The Geological
Survey estimate assumed the flow of the Colorado River at Lees Ferry to be
made up of the measured flow at the key upstream stations, namely, the
Graen River at Green River or Little Valley, Utah, the Colorado River at
Cisco or Moab, Utah (derived by comparison with Fruita), and any station
on the San Juan River below the mouth of the Animas River. 1In addition,
the flow of the San Rafael River at its mouth and the estimated runoff of
the Fremont and Escalante Rivers were added to the Green River. Other in-
flow was assumed to be taken up in losses. The Geological Swvey estimate
was made when records at Lees Ferry were available only through September
1923.° )

It was thq belisf of the Engineering Advisory Committee that an
independent estimate should be made, utilizing more recent records and
data. Monthly correlation curves were plotied from concurrent records at
Lees Ferry against the sum of the flows of the Green River at Green River,
Utah; Colorado River near Cisco, Utah; and the San Juen River near BLuff,
Utah. Since these streamflows represent practically all of the flow at
Lees Ferry, thelr use as a correlation factor is reliable.

Paria River at Lees Ferry, Arizona. (Appendix A, Table 29.)
Records at this station have been published from October 1Y23 through 1945.
The runoff prior to 1923 was estimated annually through use of statistical-
ly welghted rainfall related to recorded runoff. Monthly distribution of
water year estimates were based upon application of percentages derived
from means of monthe of record.

Colorado River at Lees Ferry, Arizona. (Appendix A, Table 30.)
For the purpose of showing the flow of the Colorado River at the Compact
Point, Lee Ferry, Arizona, the recorded and estimated record of the Colo-
rado and Paria Rivers at Lees Ferry were ocmbined and tabulated.

Recent Records. (Appendix A, Teble 32.) Records for water years
1946 and 1547 nave been tabulated in Table 32. Most of these records are
advance unpublished data which are subject to revision prior to publishing.
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Drainage Areas

Need for Drainage Area Estimates. Calculation of state line
flows makes necessary the estimation of contributions from ungeged areas.
These estimates are dependent upon the size of the drainage area involved
as well as upon other factors. Drainage ereas above key gages were meas-
mred on the best available maps and compared with published drainage
areas. Published drainage areas do not in all cases agree with the find-
ings of the Committes. Where differences were found, drainage areas were
rechecked on all available maps before changes were recommended. Changes
for the most part are due to the availability of better prepared maps
since published areas were measured. Changes from published dralnage
areas above key gaging stations selected for study are discussed in the
following paragrapus.

In the study of runoff from ungaged aresas it beceame evident
that subdivision of geging station drainage areas was desirable. The
table on page 33 was prepared for this purpose, as well as to show the
amount of drainage area within each of the Upper Basin States.

Drainage Aresas on Green River. Drainage areas at key gages
were measured above and including the Green River at Green River, Utah.
Published values were adopted with the exception of the drainage areas
above the Little Snake River near Dixon, Wyoming, and near Lily, Colorado,
Duchesne River at Myton, Utah, and near Randlett, Utah, and the Green
River, at Green River, Utah. The drainage areas above Drush Crecic near
Jengen, Utah, and above Price Rilver near Heilner, Utah have never been
published. They were determined by the Committee.

Little Snake River near Dixon, Wyoming. Drainage area above
this staticn has been published as 983 square miles. A map preparsd by
the State of Colorado was used to determine this area to be 1,028 square
miles. The use of other maps verified this area.

Little Snake River near Lily, Colorado. Drainage area above
this stetion is published as 3,730 square miles. A map prepared by the
State of Colorado showed 3,680 square miles, an area which was verified
through use of other maps.

Brush Creek near Jensen, Utah. This drainage area has not
been published. It was determined to be 255 square miles through use of
aerilal mosaics and of U. S. National Forest Service maps.
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Duchesne River near Randlett, Uteh. Published drainaegs ares for
this station 1is 3,920 square miles. This drainage area was found to be
3,820 sguare miles through the use of U, S. Geologlcal Survey topographic
maps and aerlel mosalcs and verified by other maps.

Green River at Green River, Utah. The drainage area above this
station has been published as 40,600 square miles. From & study of Geo-
loglcal Survey topographic maps, aerial mosalcs and verification from
other maps, the Comuittee determined this area to be 40,920 square miles.
The drainage area above the Green River at Little Valley, Utah, at which
the Green River gaging station was located prior to June 20, 1924, was
determined to be 41,280 square miles.

Drainage Areas on Colorado River. Drainags arcas on the Colora-
do River at and above the gage near Cisco, Utah, were checked and accepted
by the Committee as published by the U. S. Goological Survey.

Drainage /ireas on San Juan River. Drainage areas above key gages
were measured including the San Juan River gege near BLuff, Utah. Publish-
ed values were adopted with the exception of the drainage areas above the
Sen Juan River near Blanco, New Mexico, San Juan River at Farmington, New
Mexico, aud San Juan River at Shiprock, New Mexico. The unpublished drain-
age are& above the Animas River near Cedar Hill, New Mexico, gage not here-
tofore published was also determined.

San Juan River near Blanco, New Mexico. The published drainage
area above this station is 3,320 square miles. Using the most reliable
maps available, namely, New Mexico State Highway Planning maps and U. S.
Geologlcal Survey Topographic maps, the Comnittee determined this drainage
area to be 3,958 squarec miles. The adopted area was verified by other maps.

Animas River near Cedar Hill, New Mexico. Thils drainage area is
not published. TFublislied areas for the Animas River at Farmington, New
Mexico, and the Animas River at Durango, Colorado, were verified, however,
and the Cedar Hill station area was made up of the Durango station area as
published with the intervening area measured from available maps.

San Juan River at Farmington, New Mexico. Published drainage
area above this station is 6,580 square miles. Using New Mexico State
Highway Plarning maps and U. S. Geological Survey topographic maps the
Committee obtained & drainage area of 7,245 square miles. Other meps were
used to verify this value.

San Juen River at Shiprock, New Mexico. Drainage arsa published
for this station is 12,800 squere miles. Using New Yexico 3tate Highway
Planning maps and U. S. Geological Survey topographic maps the Committee
obtained a drainage area of 12,876 square miles. This area was verified
by use of other maps. '




UPPER COLORADO RIVER BASIYN COMPACT COMNISSION
ENGINEERING ADVISORY COIMITTEER
STMARY of DRAINACE AREAS by STATES
in
SQUARE HILES
ARFAS above STATIONS ARIZONA | COLORADO TYCMING TOTALS

Lee Perry, Arizona. (Compact Point) 6,936 38,932 17,210 109,389
Paria River at Lees Ferry, Arizona 450 - - 1,550
Balance - Lees Ferry to Lee Ferry L - - it
Colorado River at Lees Ferry, Arizona | 5,482 38,932 210 108,335

AREAL
Lees Ferry, Arlzona to Gresn River,

Cisco, snd Bluff, Utah 1,880 = = &,_295_
San Rafael River near Green R., Utah - - 1,690
Dirty Devil R. near Hanksville, Utah - - = 3,500
Escalante R. nsar Escalante, Uteh - - - 315
Miscellaneous Balance 1.880 - - 14,800

AREA 2
Green River at Green River, Utah - 10,6873 1&,210 Lo,920
Green River near Linwood, Utah - - 14,010 14,300
Henrys Fork at Linwood, Utah - - - 250 530
Little Snake River near Lily, Colo. - 1,620 - 2,000 3,680
Yampa River near Maybell, Colorado - 3,L10 - - s10
Thite River near Watson, Utah - 3,863 - - ,020
Combined - 8,953 - 2260 gg.gho
Balance (Area 2) - 1.730 - 950 14,980
Brush Creek near Jensen, Utah - - - = 255
Ashley Creek near Vernal, Utah - - - - 101
Duchesne River near Randlett, Utah - - - - 3,820
Price River near Heiner, Utsh - - - 430
Miscellaneous Balance - 1,730 950 | 10,374

ARFA 3
Colorgdo River neer Cisco, Utah - 22,360 - 24,100
Colorado River near Cameo, Colorado - S.Oﬁg - g,05
Plateau Creek near Cameo, Colorado - 0! - 60
Gunnison River near Grand Jet., Colo. - g,020 - g,020
Dolores River at Gateway, Colorado - 4,010 &, L, 350
Combined - 20,689 - 21,029
Balance (Area 3) - 1,671 - 3,010

AREA Y4
San Juan River near Bluff, Utah L,.602 S,SSE - 23,010
San Juan River at Rosa, New Uexico - 1,67 - 1,990
Pine River at Ignaclo, Colorado - Lyg - Lhg
Animas River near Cedar Hill, N.M. - 1,092 - 1,032
La Plata River at Colo.-N.M, Stateline = 331 - 31
Mancos Rlver near Towaoc, Colorado - 539 - 550
MeElmo Creek near Cortez, Colorado - 233 - 2&
Combined - 4,717 - 4,6
Balance (Area Y) 4,602 1,572 - LS,iog
Rose to Farmington New Mexico - 250 - 3,715
Farmington to Shiprock New Mexico 19 107 - 54300
Shiproelk, New Mexico to Bluff, Utah L, 583 1,215 - 9,351
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Paria River at Lees Ferry, Arizona. Since streamflow at this

~ station is a part of the Lee Ferry streamflow, the compact division point,
1ts drainage area was measured in conjunction with the measurement of the
drainage area above the Colorado River at Lee Ferry. ' The published draine
age area is 1,570 square miles. . Measurements made by the Committee on

U. S. Geological Survey topographic maps disclosed an area of 1,550 square
milea. This area was verified by other maps. ;

Colorado River at Lees Ferry. Drainage area published for this
station is 107,900 square miles. Measurement of drainage areas above
this station by the Committee shows agreement with published areas above
the gage near BLuff, Utah on the San Juan River and above the gage near
Cisco, Utah, on the Colorado River. The Committee found 320 square miles
more drainage area above Green River, Utah, on the Green River than was
published. Between the three stations mentioned above the Lees Ferry meas-
urements of area on aerial mosaics and U. S. Geological Survey topographic
maps disclosed the published values were apparently 115 square miles too
small and that the drainage area above Lees Ferry is 108,335 square miles.
“Other maps were used to verify the results obtained.

Colorado River at Lee Ferry, Arizona. The drailnage area above
this point is made up of the drainage areas of the Paria.River and Colora-
do River at Lees Ferry, Arizona plus a small drainage area measured from
U. S. Geologlical Survey topographic maps. The drainage area above Lee
Ferry on the Colorado River was determined to be 109,889 squere miles.

Watef Usina Areas

Types of Water Using Areas. In order that the Committee might
estimate the effect of man in depleting the flow of the Colorado River
above Lee Ferry it was necessary to determine the water using areas which
men has influenced. The categories of water using areas investigated by
‘the Committee were as follows: irrigated areas including natural overflow
areas, water consuming noncropped areas, &nd river channel areas exrosed
to evaporation and transpiration losses. Areas which consume water in a
state of nature were not investigated unless the activities of man have
influenced them to some extent. Channel losses have been influenced by
the use of water by man at upstream sites.

Irrigated Areas. Irrigated areas are those on which man applies
water for the purpose of growing crops. Basically, the Committee has used
the land classification maps of the Bureau of Reclamation to determine the
areas of lands irrigated at the present time. The Committee has supple-
mented these data where deemed necessary. The table on page 35 lists the
findings of the Committee on irrigated areas. Field investigations were
made by members of the Committee to determine these data. -




UPPER COLORADO RIVER BASIN COMPACT COMMISSION

ENGINEERING ADVISORY COMMITTIEE

IRRIGATED AREAS (1n acres) (Aversges for 191lL-1945)

TOTAL above Lee Ferry,
Arizona

3,770 790,606 39,000

IRRIGATED AREA LOCATION ARTZ. COLO. N. MEX. UTAH WYO., TOTALS
Green River above Linwood - - - = 20L,275 201,275
Linwood to Green River, Utah
Henrys Fork - - 9,270 13,910 23,180
Little Snake R. above Lily - 7,895 - - 13,515 21,410
Yempa R. above Maybell - 65,720 - - - 65,720
White R. above Watson - 30,660 - 50 30,710
Uinta Basin - - 170, 320 - 170, 320
Price R. above Woodside - 15,970 = 15,910
Remainder Linwood to
Green River, Utah - 1,840 - 4,620 - 6,460
TOTAL atove Green R., Utah - 106,115 - 200,230 228,700 535,045
Colorado River above Cisco
Colorado R. above Cameo - 154,581 - - 154,581
Plateau Cr. at Cameo - 24,650 - - 2k, 650
Gunnison R. at Grand Jct. - 251,842 - - - 251,842
Dolores River at Gateway - 35, 906 - - '35, 906
Remainder above Cisco - 77,347 - 1,960 - 79, 307
TOTAL above Cisco, Utah - 544,326 - 1, 960 - 546, 286
San Juan R. above Bluff 3,270 11#0,].65 39,000 7,710 - 190, 145
Lees Ferry to BLuff, Cisco
and Green R., Utah
San Rafael River - - - L2,420 - 42,420
Dirty Devil River - - - 22,660 - 22,660
Escalante River - - - 4,390 “ L, 390
Remainder Lees Ferry to
Bluff, Cisco and
Green River, Utah 500 - - 6,110 - 6,610
TOTAL Lees Ferry to Tribs. 500 - - 75, 580 - 76,080
TOTAL above Lees Ferry,
Arizona 3,770 790,606 39,000 285,480 228,700 1,347,556
Paria River - - - 3,040 & 3,040

288,520 228,700 1,350,596
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NATURAL OVERFLOW AREAS (in acres) Averages 19l4-1945

AREA LOCATION

ARTZ.

COLO.

N. MEX. UTAH WYO.

TOTALS

Green River above Linwood

Linwood to Green River, Utah
Henrys Fork
Little, K Snake R. above Lily
Yampe R. above Maybell
White R. above Watson
Uinta Basin
Price R. above Woodaide
Remainder Linwood to

Green River, Utah.

TOTAL above Green R., Utah

Colorado River above Cisco
Colorado R. above Cameo
Plateau Cr. at Cameo
Gunnison R. at Grand Jct.
Dolores R. at Gateway
Remainder above Cisco

TOTAL above Cisco, Utah

San Juan R. above Bluff

Lees Ferry to Bluff, Cisco
and Green R., Utah

San Rafeael River

Dirty Devil River

Escalante River

Remainder Lees Ferry to
Bluff, Cisco and
Green River, Utah

TOTAL Lees Ferry to Tribs.
TOTAL above Lees Ferry,
Arizona

Parie River

TOTAL above Lee Ferry,
Arizona

172
9,005
2,46

36,170
1,100
3,000

36,170

1,100
3,712
9, 005
2,746

12,523

5,829

12,412

52,793

5,829
12,412

18, 251

18, 241

30,764

30,764

10,270

Lo, 270

71,034

71,034
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UPPER COLORADO RIVER BASIN COMPACT COMMISSION

ENGINEERING ADVISORY COMMITTEE

WATER CONSIMING NONCROPPED AREAS (In acres) Averages 19Lh-194

AREA LOCATION‘ ‘ ARTZ. COLO. N.MEX. UTAH WYO. TOTALS
Green River above Linwood - - - = 23,600 23,600
Linwood to Green River, Utah .
Henrys Fork - - - 1,500 - 500 2,000
Little Snake R. above Lily - 2,500 - - 5,000 7,500
Yampa R. above Maybell - 10, 300 - - - 10, 300
White R. above Watson - 6,544 - - - 6, Skl
Uinte Basin - - - 31,760 - 31,760
Price R. above Woodside = = - 2,210 .= 2,210
Remainder Linwood to
Green River, Utah - 100 - 520 - 620
TQTAL above Green-R., Utah T - 19, 4hily - 35,990 29,100 86,47k
Colorado River above Cisco
Colorado R. above Cameo - 17,800 - - - 17,800
Plateau Cr. at Cameo - 2,500 - - - 2,500
Gunnison R. at Grand Jct. - 32,915 - - - 32,915
Dolores R. at Gateway o= 3,650 - = = 3,650
Remainder above Cisco ‘ - 12,703 - 218 - 12,921
TOTAL above Cisco, Utah - 69,568 - 218 - 69,786
San Juen River above BLuff - 17,800 6,482 680 - 2k, 962
Lees Ferry to BLuff, Cisco
and Green R., Utah o
San Rafasl River - - - 6, 600 - 6,600
Dirty Devil River - - - 3,655 - 3,655
Escalante River - - - 430 - 430
Remainder Lees Ferry to
Bluff, Cisco and :
Green River, Utah - - - 702 - T02
TOTAL Lees Ferry to Tribs. - - - 11,387 - 11, 397
TOTAL above Lees Ferry,
Arizona = 106,812 6,482 48,275 29,100 190,669

Paria River : = - - - 350 - 350

TOTAL above Lee Ferry,
Arizona

106,812 6,482 148,625 29,100 191,019
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Natural Overflow Areas. Natural overflow areas are riparian
lands naturally irrigated by svring and early summer high water end from
which native grasses are pastured or harvested for hay. These areas were
flooded prior to man's developments and remain to a largs extent naturally
irrigated. Natural overflow areas have been determined by members of the
Committee by field trips, discussion with early residents and from other
gources of information. The acreages of these lands shown on page 36 are
probably smeller then actually sxlsted. In most cases flooding of these
laends persists to some extent even though the flow of the streams has been
regulated by man's activities.

Water Consuming Noncropped Areas. Water consuming noncropped
areas are those areas which consume water incidental to the cropped lands
and as a result of the practice of irrigation. The Committee has recog-
nized that some areas are flooded or seeped through man's irrigation acti-
vities, and that such a condition results in the evaporetion and transpira-
tion of water justly charygeable to man as stream depletion. The acreage
of such ereas in the Upper Basin States 1s tabulated in the table on page
3r.

Channel étggg. The major cause of channel loss in the Upper
Colorado River Basin is evaporation from exposed water surfaces, and wet-
ted channel areas, and evavoration end transpiration from vegetation in
the flood nlains of the streams. It was necessary therefore, to determine
channel areas from Lee Ferry to headwater sections. ZExposed river bottom
areas were measured and estimated from the available aerial photographs,
plan and profile mape of the Upper Colorado River drainage system, and
other maps where necessary. Channel areas and channel losses are discussed
in detail in the analyses which follow.

Transmountain Diversions and Other Water Uses. The Commitiee
has assembled all data pertaining to the diversion of water outside the
natural basin and such uses of water as municipal and industrial depletions
and reservolr evaporation losses. These data have been supplemented by
estimates whers necessary to reflect normel stream depletions by these
uses for the 1914 through 1945 period. The following tables list trans-
mountaln diversions and other uses by states of the Upper Colorado River
Basin above Lee Ferry, Arizona.
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TRANSMOUNTAIN DIVERSIONS

Average 19lh-L45

State From Acre-Fest
Colorado Colorado R. above Glemwood Springs 28,316
Colorado Roaring Fork River ' 14,281
Colorado Gunnison River 531
Colorado San Juan River 585
Colorado Total ' 43,713
Utsh Strawberry River (to Daniel Creek) 4,000
Utah Strawberry River (to Spanish Fork) 66, 000
Utah Cottonwood Creek (to Oak Creek) . 2,500
Utah Cottonwood Creek (to Ephraim Creek) 2,500
Utah Huntington Creek (to Sanpitch River) 4,000
Uteh Total 79,000
Upper Basin Total 122,713
SWMMARY OF
TRANSMOUNTAIN DIVERSIONS AND OTHER WATER USES
Averages for 191lk=-45
Acre-feet

Type of Use Arizona | Colorado | New Mexico Utah Wyoming
Transmounﬁa.in Diversions - 43,713 - 79, 000 -
Res. Evap. Losses 200 10,000 - 13,500 2,200
Domestic Uss - 9,000 1,000 3,000 { 1,100
Totals at Sites of Use 200 62,713 1,000 95,500 3,300

Total for Basin

162,713
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. © ANALYSES

Present Stream Dépletions

The Committee has recognized from the outset that the sum of
individual stream depletions at the sites of use is greater than the total
stream depletion measured at Lee Ferry. This condition prevails on streams
where channel losses occur no matter what their magnitude. In the Upper
Colorado River Basin channel losses are known to be substantial. Weter
withheld upstream from Lee Ferry is not subject to loss in conveyance
from the sites of use to Lee Ferry. The resultant reduction in charmel
loss constitutes a salvage and therefor can be deducted from the depletion
at sites of use, when calculating depletion at Lee Ferry.

The Committee has undertaken to determine stream depletion at
Lee Ferry through & progression of ateps as follows: )

1. Determination of areas using water as & result of man-made
irrigation.

2. Determination of unit rates of consumptive use of irrigation
water. C

3. Computation of stream depletions at sites of use by applica-
tion of unit rates of consumptive use of irrigetion to water
using areas and summation of transmountain diversions, and
other uses of water by man.

L. Estimation of channel losses between sites of use of water
and Lee Ferry, Arizona, for historic and virgin flow during
the period 1914k-45. . :

5. Computations of stream depletions above certain key gages,
at state boundaries, and at Lee Ferry.

Unit Rates of Consumptive Use of Irrigation Water. The Commit-
tee stated in 1its report of August 31, 1946, that unit rates of stream
depletion now incorporated in the Bureau of Reclamation Report deted March
1946 would be used to estimate present depletions as they might be modi-
fied by subsequent studies.

Unit rates of depletion as used by the Bureau of Reclamation are
dependent upon the determination of conswmptive use rates for irrigated
areas by the Lowry-Johnson method described in 1942 Transactions, American
Society of Civil Engineers, volume 107. Determinations of consumptive use
by this method at all sites of use under study by the Committee have not
been made by the Bureau of Reclamation for the study period, as it requires
the use of maximum daily temperatures to determine effective day degrees
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of heat and minimum daily temperatures to define the length of the grow-
ing season. Computation of unit rates of consumptive use by the Lowry-
Johnsen method would be a very lengthy process if applied to all areas
under study. Further, basic data are not available for such application
without considerable estimation. Efforts to improvise short cut appli-
cations of the method were not successful.

The Committee undertook to estimate unit rates of consumptive
use of irrigation water through the use of pertinent climatological data.
Recognizing the importance of this item it was declded to obtain the
gervices of the best qualified experts in this field. .

Consultation services of Mr. H. F. Blaney, eminent authority
on consumptive use and Senior Trrigation Engineer with the Soil Conserva-
tion Service, U. S. Department of Agriculture, and his assistants have
been utilized by the Committee in this regard. A field inspection trip
was made by Mr. Blaney and Mr. W. D. Criddle of his division, throughout
the Upper Colorado River Basin to obtain first hand knowledge of condi-
tions effecting consumptive use of irrigation water rates. Mr. Blaney
was accompanied on this trip by members of the Engineering Committee.
Mr. Blaney prepared a report for the Engineering Committee on consump-
tive use of water rates obtained by methods found practical through re-
gearch mede by his division. Climatological and other data were fur-
nished to Mr. Blaney by the Committee. The Committee believes the con-
sunptive use of water rates determined by Mc. Blaney to be the most
reliable values obtaineble with the data so far collected in the Upper
Colorado River Basin.

Mr. Blaney's report incorporated as Appendix B of this report,
glves in detall the technical background of the determination of con-
sunptive use of water rates in the Upper Colorado River Basin. Through
en exhaustive review of basic data, the advise and aid of members of
the Engineering Advisory Comnittee, state and local irrigation practi-
tioners and authorities, and an extensive field inspection trip through
the Upper Colorado River Basin, Mr. Blaney has completed his report to
reflect actual conditions in regard to full or short irrigation supplies,
types of crops, natural overflow hay and pasture, and incidental areas.

The Blaney report gives consumptive use of irrigation water
rates during the irrigation period at sites of present water use for
all types of crops grown, all general types of native vegetation growths,
seeped lands, and water surfaces and natural overflow areas under appli-
cable local conditions of full and short supplies. These consuaptive
use of water rates are given for total irrigation period consumptive use
of water rates, and totel irrigation period consumptive use of water
rates minus precipitation. It was assumed that average winter consump-

tive use under present conditions has not chenged from what it was under
virgin conditions.
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The Engineering Advisory Committee has adopted Mr. Blaney's es-
timates of normal unit "consumptive use of water rates minus preclipita-
tion." The Committee considers these rates to be synonymous with unit
rates of stresam depletion at sites of use.

Stream Depletions at Sites of Use. The unit rates of consumptive
use of irrigation water, determined by Mr. Blaney end considered by the
Committes to be unit rates of stream depletion at sites of use, were util-
ized to estimate stream depletions at sites of use.

The stream depletions chargeable to man, as computed by the Com-
mittee, are listed in the tubles for the states in the Upper Colorado River
Basin on pages 43 to 45. For convenience the following swmary table is
also given.

Man-made Depletions at Sites of Use
Averages for 19lL-1945, incl.

Acre-feet
Type of Use — Arizona] Colorado| New Mex. Utah Wycming
Cropped Lands 3,790 | 821,376 56,174 | 384,043 183,620
Incidental Areas --- | 178,662 14,993 81, 00L 40,750
Transmountain Diversions -—- 43,713 --- 79,000 “---
Res. Evap. Losses 200 10,000 - 13,500 2,200
Domestic Use -—- 9,000 1,000 3,00 1,100
Less Water Supplied
from Importations -~ --- --- 4, 000 ---
Rounded totals adopted },00¢C fL, 062,800 72,200 |556,500 227,700
Total for Basin 1,923,200

Channel Losses. Channel loeses have been computed by the Commit-
tee on the major tributaries of the Colorado River and the main stem from
the major sites of stream depletlon to Lee Ferry. Channel losses are natu-
ral depletions of the river and as such are not caused by man. All natural
depletions have not been computed, but channel losses have because irriga-
tion by men has brought about a reduction in them. The Committee has esti-
mated the amount of channel loss which has normally taken place during the
period 1914-1945,

Exposed river bottom areas were measured and estimated from the
avaeilable eerial photographs, end plan and profile maps of the Upper Colo-
rado River drainage system, and other maps where necessary. Through care-
ful analysis the averege area of channel exposed to evaporation at uniform
rates was estimated for various increments of distance along the streaus,
frem Lee Ferry to the headwater areas.
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2, Blacks Fork 7000 | 1.08] 7560 32800 63 27200 3500 9 3180 2200 | 1.69| IR0 43390
3600 4B n 1730
3. Hems Fork 50 | 130 %o 3200 | 1.12 3580 3700 | 1.68| 6200 26530
0 .85 |a €010
4. laBargs, Fontemslle, Piney, Waddy, Cottomwood,
and florse Creeks’ v | e oo | mas | .78 | 427 900 | 113 | 10850 300 6170
1350 A8 o 6510
5. Beaver, Willow, Pine, Pole, Boulder, New Pork,
East Fork, and North Fork Cresks 400 .95 380 32670 .80 | 2630 %00 | 1.28] 4320 200 3480
5780 63 |a 3640
6. Green River above Gresn River, Ryoming &m0 .95 450 16780 .80 | 1320 %00 | 1.28| 4810 22690
6690 63 o 4210
7. Big and 1ittle Sandy Creek I | L2| 450 wo | 1,03 1900 IT0 .9 3510 a0 [ lL.ee]  wueo uoo 12830
8. Green River below Grees River, Rycming 180 9 1070 300 | 2.67 500 100 2910
4 50 & 20
9. little Snake River 1700 .11 1890 6615 .88 56820 2200 .89 1960 5000 | 1.65 x50 300 19180
3000 32 90
Totals Wyoming 17320 19300 201910 15%70 U 650 25100 40750 3300 %70
GRAND TOTALS - Upper Colorsdo Rivaer Basin AL6923 601717 556283 478729 264648 257928 54369 T790 2857 3781 191019 315406 158713 1923124
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Within the Upper Colorado River Basin tliere are very few evap-
oration records of any conseguence. These records were awmented by esti-
mates based on formulas involving meteorologic variables such as vapor
pressure, ailr and water temperatures, and wind velocities. These data
were converted to free water surface evaporation, snd plotted against el-
evation to obtain relationship curves. Such curves were developsd for the
Colorado, San Juan, and Green Rivers to allow for the eftfect of latitude
on evaporation rates. These curves are shown on page UL7.

Application of wnit evaporation rates obtained from the curves
to channel areas, with allowance made for the effect of turbulence on evap-
oration rates, resulted in determination of channel lossges due to evapor-
ation. Effort was made to be conservative in the estimation of chamnel
losses. Tt is believed that the results obtalned are minimum values. The
channel sections for which losses were computed are listed in the table
which'follows in teims of total acire-feet lost and loss per mile of chan-
nel. It 18 tc be noted thiat the only channel section where the evapora-
tion rate times area formula 1s deviated from is in the drainage area
bounded by the inflow stations on the Colorado River at Cameo, Colorado,
Gunnison River near Grend Junction, Colorado, Plateaun Creek near Causo,
Colorado, Tolores River near Gateway, Colorado, to tle outflow station on
the Colo.cado River mear Cisco, Uteh. Here the streauflow records, which
are believed reliable, indicate a channel loss which exceeds estimates
made througn use of evagoration loss facte:r only. For this reason that
channel loss hae been determined by subtracting the outflow measured near
Cisco from the meassured inflows wilth allowance for stream depletion and
umeasured inflow aes estimated by the Comnittee. Channel losses on the
Dolores ziver were computed in this section by application of an evapora-
tion rate to the channel area exposed to evaroration.

STMMARY OF AVER/AGS ESTIMATWD CHANNEL LOSSES IN THE
UPPK2 CO.0RADO RIVER BASTN PERIOD 19l4-1945

Units - 1009 . F.

Colorado Plver and Tributaries ross/Mile
Granby to Cameo 28.5 151
Cameo to Cisco 230, j* 2116
Cisco to mouth of Green River 35.2 361
Mouth of Green River to San Juan R. STl 417
San Juan River to Lews Ferry, Ariz. 37.2 477
Gunnison River - mouth to Tomichi Cr. 18.1 122
Dolores River - mouth to Gateway, Colo. 8.7 300
Dolores River - Gateway to Dolores 18.6 127
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SIMMARY OF AVERAGE ESTIMATED CHANNEL LOSSES IN THE
UPPER COLORADO RIVER BASIN PERIOD L9L4-1945

(continued)
Units - 1000 A. F.
Green River and Tributaries Loss/Mile
Green R. - Green R., Wyo. to Linwood 21.5 317
Green R. - Linwood to Green 'River, U. 135.L - hoa
Green R. - Green River, Utah to mouth 52.6 448
Little Snake River~Colo-Wyo. Line to 8.3 127
Lily, Colorado '
Yempa R. - Steamboat Spgs. to Maybell 13.7 124
Yempa R. = Maybell to mouth 20.0 227
White River - Meeker to Watson ) 12.8 111
White River - Watson to mouth 18.0 360
Price River - Heiner to mouth 5.0 60
San Juan and Tributaries
Sean Juan - Rosa to Blanco 15.8 26
San Juan - Blanco to Farmington 19.6 . 654
Sen Juan - Farmington to BLuff 107.6 785
San Juan - Bluff to mouth o 30.6 266
Pine River - Ignacioc to mouth 10,0 -~ 371
Animas River - Cedar Hill to mouth 11.1 265
La Plata River - State Line to mouth 5.0 225
Mancos River - Towaoc to mouth 3.6 225
McElmo Cr. - Cortez gage to mouth 7.6 225
* Sun of measured inflows 5746, 2
Ist. urmeasured flow 4,3 (a)
Sum of meas. and wmeas. flows 5790.5
Irrigation depletions 153.5
Sun of meas. and wmeas. flows
minue irrig. depletions 5637.0 (&)
Doloree River at Gatewey minus
est. channel loss to mouth O T79.4% (B)
sum of (A) and (B) BHLE. L
Colorado R. mear Cisco, Utah 6186.0
Channel Loss 230.&

(2) includes the area fram Gateway to mouth on the Dolores R.
Estimated average rumoff l4.4 acre-feet per square mile,
average precipltation 10.58 inches in Colorado and 9.32
inches in Utah.
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It is evident in any sectlon of stream channel that channel loss-
es could be obtained by subtracting the measured outflow from the measured
inflow provided that depletions other than chennel losses, and side chamnel
inflow were known and were accounted for algebraically. This approach to
the estimation of channel losses was made in two sectlons of the Upper Col-
oredo River Basin, namely from the gaging stations on the Green River at =
Green River, Utah, Colorado River near Clsco, Utah, and Sen Juan River
near Bluff, Utah, to the Colorado River at Lees Ferry, Arizona, and on the
San Juan River from Rosa, New Mexico, to the San Juan River near BlLuff,
Utah. Since this method of estimating channel losses involved a careful
analysis of streamflow records 1t was called the hydrometric method. The
results obtalned in the two sections studied check fairly close with those
computed by the evaporation rate, and channel area process.

Although the average losses computed by the hydrometric method
for the period 1914 to 1945 were not used other than to verify the results
of the evaporation rate times area process, the annual losses derived by
that method were related to annual streamflows and were used as a pattern
to estimate the effect of man made depletions at sites of use on down-
gtream channel losses. In order that the hydrometric method can be better
understood a brief description of its application in the Colorado River
above Lees Ferry and in the San Juan Basin above Bluff is presented.

Colorado River above Lees Ferry. Dally records of inflow to
the Colorado River section for the Gresn River at Green River, Uteh, Colo-
rado River near Cisco, Uteh, and Sen Juan River near Bluff, Utah, for
water years 1915 to 1917 and 1928 to 1945 inclusive are available. Con- -
current daily records of outflow are available for the Colorado River at
Lees Ferry from 1923 to 194%5. In this river section there is relatively
little additional inflow from the intervening drainege except area follow-
ing heavy precipitation, and only minor depletions by irrigated lends.

Dally discharge hydrographs were plotted for the Colorado
River at Lees Ferry. Lag curves were established through use of all
available discharge data on the main stem, Green River and San Juan River
and were applied to the daily records of the inflow of these stations.
Many trials and adjustments were necessary before good matches between
the inflow hydrographs and the outflow hydrographs at Lees Ferry were ob-
tained. The final results were most gratifying however.

When the lagged inflow and recorded outflow to the area above
Lees Ferry were plotted together, and daily precipitation, obtained
through averaging records of eight precipitation stations within the
area was also plotted, it became possible to see when and under what
condltions losses occurred. Large losses occurred when the river was
rising. These losses are most likely due to normal evaporation, transpi-
ration by plants, deep percolation, and bank and channel storage. Less
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severe losses occurred when the discharge remained constant or diminished.
In this river sectlon some inflows to the river were evident as discharges
. diminished even though precipitation indicated there should be no tributary
inflow other: than base flow from side channel sourcea. It was assumed af-
ter considerable study that such inflows must be derived from the accumu-
lated bank and channel storage made when the river was rising.

Using daily precipitation records to eliminate stresmflow records
- influenced by intervening inflow, periods were selected for etudy during
~conditions of a rising river for dry and prewetted channels, uniform flow,
and diminishing flow. The effect of base flow from tributaries between
the inflow gages and Lees Ferry was eliminated by adding estimated base flow
to the losses indicated by the records.

Available records for the San Rafael, Dirty Devil, and Escalante
Rivers and data obtained on a boat trip made by the U. S. Geological Survey
were utilized to the greatest possible extent in estimating average base
flows for months of the year. An annual base inflow of 175 second-feet
was estimated in these studies.

R In this section channel losses were found to relate most nearly
to-the intlow discharge. Losses. accunulated from low flow discharges to
high flow discharges plotted against inflow discharge formed a good rela-
tionship for conditions of & rilsing river. This was also true for condi-
tions of diminishing flow. Curves were established for the following con-
ditions: losses,--rising river, dry chennel; losses,--rising river, wet-
ted channel, (considered wet if stage up to or higher within 30 days);
logses minus bank and channel storage,--diminishing flow; bank and channel
storage minus losses,--diminishing flow; losses—-unifonm discharge (fluc-
tuation no greater than 300 second-feet).

. The curves developed were used by entering them with daily inflow
discharges at the three inflow gages to obtain losses under various condi-
tions for the section above Lees Ferry. The mean chennel loss computed by
the hydrometric method for the section above lLees Ferry was 236,500 acre-
feet a8 compared with 213,300 acre-feet computed by the evaporation rate
applied to channel area method.

San Juan River above BLuff, Utah. <Channel losses were estimated
by the hydrometric method on the San Juan River between the inflow stations
for the San Juan River at Rosa, New Mexico, the Pine River at Ignacio, Col-
orado, the Animas River at Cedar Hill, La Plata River near State Linse,
Mencos River near Towaoc, Colorado, end McElmo Creek near Cortez, Colorado,
and the outflow station, San Juan River near Bluff, Utah. This section of
river is mot as ldeally situated as the section above Lees Ferry bacause
of the Irrigated lands along the streams, the numerous tributaries etc.,
nevertheless it 1s believed good results were obtained in view of the cir-
cungtances.
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Precipitation data, and inflow and outflow hydrographs were plot~
ted and énelyzed in a menner similar to the section above Lees Ferry after
corrections were made for diversions around the Ignacio gage. Filve pre-
cipitation stations were used to indicate runoff from unmeasured sources.
Tt wes determined also that base flow from unmeasured tributaries was neg-
ligible. In all, there were sufficient daily records to plot graphs for
twenty-one years in the period 191k to 1945. For water years of record
prior to and including 1933, 1t was necessary to substitute records on the
finimas at Farmington, New Mexlco, for Cedar Hill and on La Plata at La
Plata for State Line. In water years 1915 and 1916, the sum of the daily
records for the San Juan end Piedra at Arboles was substituted for the Sen
Juan at Rosa. ’

Since dally records are most nearly complete for the period 1934
to 1945, it was decided to limit selection of chanmel loss periods for
study to those years. It was necessary to estimate dally records for
McElmo Creek during part of this period. Since McElmo Creek inflow is
small in comparison to other inflows, it was felt that inconsistencies in-
troduced by the estimates would be smell. Records on the Mancos and La
Plata Rivers and diversion records from the Dolores River to the Montezuma
Valley Irrigation District were used in estimating McElmo Creek flows.
Daily records at Diversion points for canals diverting around the Ignacio
gage on the Pine River are available from 1934 through 1945, Some lands
are served from the measured water above the Ignacio gage, however. A
location map of these canals was superimposed upon a land classification
map in the vicinity of the Ignacio gage and deductions were made from the
diversion records for supply of these intervening lands. .

It was possible to find periods when losses occurred between in-
flow and outflow stations during 1934 to 1945 and when precipitation would
indicate there was no wmeasured runoff. It should be remembered that such
losses Include irrigation depletions along the channels of the measured in-
flow streams but not along channels of wmeasured stream since such un-
measured Inflows were excluded by selection from the study periods.

It was found that accumulated losses on & rising river related
to discharge under conditions of dry and wet channel. Sufficlent loss
periods at various discharges were found to plot accumulated loss versus
discharge for both dry and wet channel conditions.

Losges for diminishing and wmiform conditions of flow were found
to be more nearly related to temperatures than to discharge. This assump-
tion seemed to be supported by the comparatively uniform occurrence of
losses for diminishing and uniform flow conditions. Fucther study indi-
cated that a good relationship existed between logses for ten-day periods,
plotted against mean inflow discharges for the periods in various bands
of mean maximum temperatures in ranges from above SO degrees to 40 degrees.
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Curves having been developed fo: various conditions of flow, 1t
was possible to use daily records of total measured inflow to estimate
losses during the period 1934 to 1945. Dally inflow records wers &lso
available from 1928 to 1933 and 1915 to 1917, inclusive for the major in-
flow tributaries, nemely, the San Juan, Pine, Animas, and La Plata Rivers.
The loss curves were used to compute losses which would have occurred on
this major measured inflow. In years 1928 to 1933 and 1915 to 1917, rela~
tionship curves of loss to inflow were used to obtain the additional losses
chargeable to the estimate minor inflow during these years.

_ Average annual losses for the period 1914 to 1945 were estimated
to be 326,300 acre-feet including stream depletions. Streem depletions in
this sgction average about Th,700 acre-feet which leaves 251,600 acre-feet
by the hydrometric method. The average losses computed for the 19k to
1945 period by the evaporation rate times area method, and used in the
studies was 180, 300 acre-feet. Consldering the type of data and chacacter
of the section, the results obtained by the hydrometric study were belleved
to be good. The losses computed by evaporation were more conservative and
were adopted for that reason.

Salvaged Channel Losses. Channel losses shown in the table on
page 53 for historic conditions are average channel loases for the period
1914 to 1945 computed by application of evaporation rates to average ex-
posed channel areas.

The channel losses computed by the hydrometric method for the
river sections above Lees Ferry, and above Bluff, Utah illustrate that
channel losses Increase or decrease as the streamflow increases or decreas-
8.

The annual channel losses for the two sections were plotted
against the annual inflows to these sections in terms of percentege of the
mean for the years computed as shown on page Sk. The plotted points illus-
trate the relationship of chennel loss to inflow into the sections. Lines
of best fit were camputed mathematicully. These curves 1llustrate the way
in which channel losgses vary from the mean in the two sections of stream
chammel. The hydrometric method of annual analysis of channel losses was
not readily adapteble to other river sections for which average channsl
losses have been computed. It was the opinion of the Committee that chan-
nel loss variation from the average In all sections of the Upper Colorado
River Basin could be related to the variation in streamflow from the aver-
age. In computing such variation, the curves on page 54 were used for the
river sections they represent. These curves were used also for other river
sections. The selection of the curve used based upon whether the section's
channel was more nearly akin to the section above Lees Ferry or above Bluff.



Teble of Average Historic, Virgin and Salvaged Channel Loaaes

or
Selected River Sections
in the

D
Upper Colorsdo River Basin

Period 1914-45 %
UNTTS - 1000 A.F,
COWuDgul - NEW mzcg‘l ‘l UTAH "0‘!1}_{}5‘1 TOTAL
Salvaged VAR va, Sslyaged 1vaged . lvaged
RIVIR SECTION vir | st [0t TS| vir | et [OGE T WO vir | st (O] HeH Vir | Hist [ut ] ROtH| vir |mpt [Out | ¥itH vir | st With
gin [oric| of in | gin |orie| of in jgn |orie of in | gin | ormic o in [gin | oric of i | gin | oric| of in
State|Stats State| State| State| Stats| State| State| State| Stabe) State| State
Grean River - Green River, Wyomlng to Linwood, Utah 2.3 2.3 [} 0 20.5( 19.2 o 1.3 22.8( 2.5 o 1.3
Qreen River - Linwood, Utah to the Yampa River 3.9 3.8 0| 0.1f 25.1f 22.6| 2.5 0| 29.0| 26.4| 2.5 0,1
Little Snake River - Colorado-Wyoning Stats Line to Lily, Colorado 4.1) 4.0 0f 0.1 4.5 4.31 0.2 o 8.6/ 8.3] 0.2 0.1
Yampa River - Craig, Colorado to the Grean River 27,0| 26.3 0] 0.7 3.1 3.0 0.1 0f 30,1 29,3} 0.1 0.7
Grean River - Yampa River to Brush Creek 5.2| 5.1] 0.1 o . 1.1 1.1 o 0l 6.3} 5.7/ 0.6 0| 12,6| 11.9§ 0.7 o
Grean River - Brush €resk to Ashley Creek 1.0 1.0 o 0 0,3 0.3 [} 01 1.3| 2| 0.1 0] 2.6 2.5/ 0.1 )
Greer River - Ashley Creek to Duchesme River 15.2| 14.7| 0.5 0 5.2) 4.7 0| 0.5| 18,0f 16.2/ 1.8 0| 38.4| 35.6( 2.3 Q.5
Green River - Ducheans River to White River 0.3 0.3 (o] 0 0,2 0.2 o 0| 0.3 0.3 0 0| o0.8] 0.8 o] o
White River - Fatson, Utah to the Green River 18.4( 17.8| 0.6 0 0,2 0,2 e} 0 18,6 18.0| 0.6 0
Green River - White River to Frice River 19.2( 18.5 0,7 o 13,3| 10.4 0 2,9 16.1| U.E( 1.5 0| 48.6{ 43.5] 2.2 2.9
Price River - Heiner, Utah to the Green River 5.0 5.0 0 0 5,0 5.0 0 0
QOreen River - Price River to Green River, Utah 6.2| 6.0 0.2 0 4.7 3.7 0| 1.0| 5.2} 4.7 0.5 0 16,1 L.4| 0.7 1.0
Sub=Tetal - Green River above Grsen River, Utah 96,61 93.7| 2.1| 0.8 36,2 317 0] 4.5(100.4] 91.8| 7.3 1.3|233.24217.2( 9.4 6.6
Colorado River - Clenwood Springs, Colorado to Cameo, Colorado 15.6f 15.0 o 0.¢ 15.6( 15.0 Q 0.6
Cumnison River - Delta, Colorsdo to Grand Junction, Colerade W3 7.2 0| 1.1 8.3 7.2 0 .1
Dolores River - Dolores, Colorado to the Colorado River 31.9| 27,0 0.9| 4.0 0,3 0.3 0 0 32.2| 27.3| 0.9 4.0
Coloredo River = Cameo, Colorado to Cisco, Uteh 253,4]230,1| 8.2] 15.1 0.2] 0.3 0 (<] 253.7|230.4| 8.,2] 15.1
Sub-Total - Colorado River above Cisco, Utah 309.2{279.3] 9.1 20.8 0.6| 0.6 0| 0o 309.8/279.9| 9.1 20.8
Pine River - Ignscic, Colorado to the San Juan River 10.6{ 10,0| 0.4| 0.2 10.6| 10,0{ 0. 0.2
San Juan River - Rosa, New Kexico to Blanco, New Mexico 15.4| 15,31 0,1 O 0.5f 0.5 0 0| 15.9] 15.8] 0.1 0
Animas River - Cedar Pill, New Mexico to Parmington, New Mexico 1.2/ 11,0 0.2 o] 0,1 0.1 [} 0| 1.3 1.1 0.2 [}
San Juan River - Elanco, New Mexico to Farmington, New Kexico 18,2 17.8| 0.4 0| 1.8 1.8 0. Q 20,0 19.6| 0.4 [}
laPlata River - Colorado - Mew Mexico State Line to the Sen Juan River 6,7 5.0 1.7 (4] 6.7 5.0 1.7 0
8an Jusn River - Farmington, New Mexico to Shiprock, New Kexico 4.9 2.3| 0.6 0| 2.0 1,6 0| 0.4 26.9| 25.9| 0.6 04
San Jusn River - Shiprock, Mew Mexico to the Kancos River 19,1 18.6| 0.5 o 2.2) 1,8 0| 0. 21.3] 20.4| 0.5 0.
Mancos River - Towaoc, Colorado to the San Juan River 3.9 3.5! 0.1] 0,3 0.1 0.1 0 0 4.0 3.6| 0.1 0.3
8an Juan River - Mancos River to McKlmo Creek 26,1| 25,3| 0.7 0.1 2.8[ 2.2| 0.] 0.1 28.9| 27.6/ 1.1{ 0.2
MeElmo Cresk - Cortez, Colorado to the Sap Juan River 450 T.6|= 0.9]= 2.2 4e5| .61 0.9 - 2.2
San Juan River - ¥cXlmo Creek to Chinle Creek 18,1 17,8 0.3 ol 19| 1l.6| 0.3 0| 0.2] 0.2 ] 0 20.2[ 19,6/ 0.6 [}
San Juan River - Chinle Creek to Bluff, Utah 0.3] 0.3 0 O 12.7( 12.5| 0.2 0} 1.3| 1.1 0,2 0| 0.2| 0,2 o ] 1.5 14.d) 0.4 0
Sub-Total - San Juan River above Bluff, Utah 0.3] 0,2 o 0[1M.4|168.7) 4.3(= 1.6 12.7( 10,9| D0.9| 0.9| 0.4 0.4 0| 0 1%,,8/180,3| 5.2| = 0.7
Coloredo River - Cisco, Utah to the Green River 38,7| 35,00 3.7 0 0,2| 0,2 (] 0 38.9] 35.2| 3.7 0
Gresn Hiver - Greem River, Ttah to the Coloredo River 22,7 2.9/ 0.8 0 17.7| 13.3 O 4.4| 19.2| 17.4| 1.8 0| 59.6] 52.6| 2.6 Lok
Colorade River - Green River to San Juan River 43.8| 40.2| 3.6 0 1.9 9.9 0 2.0] 8.4 7.6| 0.8 0 64.1| 57.7| 4.4l 20
San Juan River - Eluff, Utah to the Colorado River 0.6 0.6 0 0| 28,0( 27,2 0.8 O 3.1 2.4 0,7 0 0.5 0. 0] 0.1 32,2 30.6| 1.,= 0.1
Colorado River - San Juan River to Lee Ferry, Ariscua (Compact Poimt) 0,2| 0.2 o 0| 29.2| 26.9| 2.3 o 0.7} 0.5 0.2 O 6.7| 5.5 0.5] 0.7 4eb Lel| 0.5 0| 41.4) 37.2| 3.5 0.7
Sub-Total - Colorado River above Les Ferry, irizoma to Gresn River,
Ciseo, and Bluff 0.8| 0.8 0 0[162.4|151,2] 11.2 of 3.8 2.9 0.9 0| 37.0| 29.3| 0.5 7.2} 32.2| 29.,1] 3.1 0|236.2(213.3| 15.7 7.2
Total - Above Lee Ferry, Arizoma (Compact Point) L1l 1.1 o 0]739.6|692.9| 26,7} 20,0| 16.5| 13,8 1.B| 0.9 74.2| 62.0| 0,5 11.7| 132.6(120.9 10.4( 1.3(964.0/890.7| 39.4] 33.9
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The curves were utilized by the Committee to determine what ad-
ditional channel losses would be obtalned under virgin flow conditions
for the period 1914 to 1945, inclusive, when average historic streemflow
would have been increased by the amount of man made depletions. —

Ag an example, the table of page 53 shows the historical channel
loss for the river section on the Green River from Green River, Wyoming,
to Linwood, Utah, to be 21,500 acre-feet. This would be the expected
channel loss for an average historic inflow to the section of 1,521,500
acre-feet. However, msn made stream depletions of 194,800 acre-feet would
increases the flow through this section to 1,716,300 acre-feet, or 113 per-
cent of the average historic flow. This section of the channel is consid-
ered more nearly akin to the San Juan River section. If the San Juan
curve, 1s entered with 113 percent it is noted that channel losses would
have been 106 percent of mean or 22,800 acre-feet. The channel losses
under virgin conditions are estimated at 22,800 acre-feet or 1,300 acre-
feet more than is estimated to have occurred historically. The 1,300 acre-
feet 1s therefore congidered to have been salvaged due to stream depletions
at gites of use.

As further illustration, the average historic inflow to the sec-
tion from Cisco, Utah to the mouth of the Green River on the Colorado River
is estimated to be 6,186,000 acre-feet. The channel loss computed by evep-
oration rate times channel area for this section is estimated to be 35,200
acre-feet. When depletions above Cisco, Utah are added to the historic
flow, the average virgin inflow to the section is estimated to be
7,039,200 acre-feet, or 114 percent of the mean historic flow. Using the
Colorado River curve, the 114 percent flow would indicate channel losses
of 110.5 percent of the mean of 35,200 acre-feet or 38,900 acre-feet chan~
nel loss under virgin condition. This would illustrate a salvage of 3,700
acre-feet due to stream depletlons at sites of use.

The detailed table in Appendix C entitled "Analysis of Contribu-
tions by States Based Upon Mean Virgin Runoff for the period 1914-1945"
11lustrates in detail how virgin flow channel losses were computed incre-
mentally, section by section from headwater areas to Lee Ferry.

Stream Depletions at Key Gaging Stations, State Lines, and Lee
Ferry. 1In order to estimate the stream depletion caused by man at the
compact point, Lee Ferry, key gaging stations, and at state lines the Com-
mittee has adjusted the estimated depletions at sites of use to downstream
points by reducing them by the amount of salvaged channel losses they cause.
Average stream depletions for the 1914-1945 period at specific points in
the Upper Colorado River Basin are listed in the table on page 56. The
egtimation of salvaged channel loss has previously been explained in con-
siderable detail. For further detalls on routing of stream depletions
consult Appendix C wherein the detalled table entitled "Analysis of Con-
tributions by States Based Upon Mean Virgin Runoff for the Period 191k4-1945"
illustrates the method used to route stream depletions from sites of use to
downstream pointa.




Table of Streem Depletions at
State Lines by Principal Streams, selected gages and Lee Ferry, Arizona
Averages for 1914-1945 Units -1000 A.F.

ARTZ COLORADO NEW MEX  UTAH WYO. TOTAL

DEPLETIONS AT STATE LINES BY PRINCIPAL STREAMS

Green River at Utah - Wyoming State Line (above Lindwood) 0 0 0 0 193.5 193.5
Henrye Fork at Utah - Wyoming State Line (nr. Linwood) 0 0 0 11.3 13.6 24,9
Llttle Sneke River at Colorado - Wyoming State Line 0 11.3 0 0 19.3 30.6
Yempa River at Junction with Green River 0 8.2 0 0 0 52.2
White River at Colorado - Utah State Line 0 33.7 0 0 0 33.7
Miscellaneous balance sbove Green River, Utah 0 Ll 0 L4l1s.2 0 416.3
Total depletions at State Lines above Green River, Utah 0 98.3 0 k26.5 226.4%  T75L.2
Colorado River at Cclorado - Utah State Line 0 723.1 0 0 0 723.1
Dolores River at Colorado - Utah State Line 0 39.2 0 0 0 39.2
Total Depletions at State Lines above Cisco, Utah 0o T762.3 0 0 0 T62.3
Sen Juan River at Colorado - New Mexico State Line (Colorado) 0 13.6 0 0 0 13.6
Pine River at Colorado - New Mexico State Line (¢} 41.5 0 0 0 41.5
Animas River at Colorado - New Mexico State Line 0 30.0 0 0 0 30.0
La Plata River at Colorado - New Mexico State Line 0 20.4 0 0 0 20.4
Mancos River at Colorado - New Mexico State Line 0 1.4 0 0 0 11.4
McElmo Creek at Colorade - Utah State Line 0 65,4 0 0 0 65. 4
Miacellansous balance above Bluff, Utah 4.0 - 0.1% TL.3 9.0 0 8.2
Total depletions at State Lines above BLuff, Utah 4.0  182.2 7.3 9.0 0 266.5
Balance above Lee Ferry, Arizona (Arizona - Utah State Line) 0 0 0 109.3# 0 109.3
Total depletions at State Lines above Lee Ferry, Arizona 4,0 1042.8 71.3 5S44.8 226.4 1889.3
DEPLETIONS AT KEY GAGES AND LEE FERRY, ARIZONA

Green River at Green River, Utah 0 96.2 0 k26.5 219.1 T41.8
Colorado River near Cisco, Utah 0 753.2 0 0 0 793.2
San Juan River near Bluff, Utah ‘4.0 177-9 70.4 9.0 Y 261.3
Colorado River at Lee Ferry, Arizona (Compact Point) 4.0 1016.1 69.5 544.3 216.0 1849.9

*Salvaged channel loss San Juan River in Colorado
#Includes 4.0 importation
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Water Contribution by States

The committee determined water contributions by states and at
Les Ferry for the period of study, 1914 through 1945, under historic and
under virgin conditions. Estimating and tabulating necessary to determine
historic streamflow at key gaging stations was completed. Because these
gages are not all located at state lines, historic contributions by states
are made up of measured flows at gages corrected for runoff from unmeasured
areas and intervening channel losses. No difficulty was encountered in the
estimation of runoff from unmeasured areas s they are in the main arcas
of low altitude with relatively minor runoff. However, runoff from un-
measured areas and channel losses, play & vital role in the determination
of water contributions by states at state lines and at Lee Ferry. An
outsthnding example is the condition existing within the boundaries of the
State of Utah. Although a great portion of the waters entering and leav-
ing Utah is gaged near the boundaries, channel losses are in part charge-
able to water originating in Wyoming, Colorado, New Mexico, and Arizona; &
situation which makes calculation of Utah contributions impossible either
at the state boundaries or Lee Ferry without channel loss analysia. This
situation 18 existent in some form in every state above Lee Ferry.

Contributions from drainage areas between state lines and key
gaging stations were determined in most instances by proportioning the
total flow derived between the two gages on a drainage area basis. The
two exceptions were the drainage area between Cemeo and Cisco on the Colo-
rado River, and the Paria River in Arizona. . In the Cemeo-Cisco section
the unmeasured inflow was estimated through consideration of the average
precipitation which falls thereon. This procedure was necessary to ar-
rive at channel losses. The unmeasured contributions from Utah and Colo-
rado were estimated through consideration of the average precipitation
computed for each state in this section. Arizona's contridbution in the
Parje River Baain was estimated by Arizona as l6-acre-feet per square mile
This estimate was adopted by the Committee. The determination of unmeas-
ured contributions for the Upper Basin States is illustrated in the table
on page 58.

Streamflows at key gages and unmeasured flows from areas between
key gages and state lines were routed to state lines and downstream points
including Lee Ferry. Channel losses for river sections between key gages,
downstream points, and lee Ferry were distributed among the states of the
Upper Colorado River Basin proportionately to the amount of their contri-
bution to the sections.

Historic contributions. Historic contributions of streamflow by
the states of the Upper Colorado River Bgein at key geging stations, state
lines, and lee Ferry, have been computed as averages for the period 1914
to 1945 inclusive. Records and estimates of streamflow listed in Appendix
A were utilized, together with estimates of contributions from unmeasured
areas shown in the table on page 58 and average historic chamnnel losses
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DETERMINATION OF STREAMFLOW CONTRIBUTIONS

FROM

DRAINAGE AREAS BETWEEN STATE LINES AND KEY GAGES
PERIOD 19Lh4-45

ea State
Green River above  Utah
Linwood, Uteh Wyo.
Total

Green river betwee Colo.
Linwood and Green Utah

River Utah Wyo.
Total
White River, Colo.
Meeker, Colo. to TUtah
Watson, Utah
Total

Colorado River be- Colo.
tween Ceameo,Colo., Utah
and Cisco, Utah

Total
San Juan River Colo.

above Rosa, New WMex.
Mexico

Total
San Juan River, Colo.
Rosa to Blanco NMex.
Total

Animas River at Colo.
Cedar Hill and S N.Mex
Juan River at
Blanco to Farming-

ton
Total
San Juan River, Ariz.
Farmington to Colo.
BlLuff NMex.
Utah
Total
Mancos River = Colo.
Toweoc to San NMex.
Juaen River
Total
Bluff, Cisco and Ariz.
Green River to Utah
Lee Ferry
Total
paria River, Ariz.
Arizona, ccm=-
puted by Ari-
zona
Total

Meoasured
Inflow

1 k22,

L 66 .2

L61.

46,2

11.

1 248.0d

2 066.

220, e

1 14 .

Measured Unmeasure

Outflow Contri-
Plus losses  bution
L.
99, 0a.
1 2.1 100.6
27.4
121.8
15.1
4 8 1. 164,
114.5
5.8

82.0 120.
26.6b
17.Tb

0. ¢ bk,

27.6
17.1

6.6 b,
T.0
3L.0

1 286.0 38.0
1.3
73.9

2 142.1 T5.2
46.8
13.5
59.6
29.2
2 o4 .1

1k 001.9 8

" 7.2

Area Acre T
square per sq
miles mile

3 25.4
6,321 15.7
6 84 1.8
1,730 15.8
7,694 15.8

950 158

10 &4 15.8

3,101 36.9
157 3649
28 6.

1,67L 15.9

1,400 12.6

1 4.4

ko2 5642
30k 56.2
6 6.2
207 33.9
913 = 33.9

1 120 "
43 29.0

2,552 29.0

2 29.0

4,602 10.2

1,322 10.2

5,854 10.2

2,873 10.2

14 651 10.2

239 9k.5
1 9.5

o] ¥
1,880 42,2

18,425 42,2

20 0 o,2

450 16.0
ko 16.0

a Although not strictly proportional, this adjustment was made to campensate
the proportional chamnel loss distribution which was made between Utah & Wy
b Divided on basis of average precipitation 9.32 inches in Utah, 10.58 inche

Colorado.

Ao

Cisco flow less Dolores R,at Mouth 7‘ Depletions 7‘ Channel Losses.
Uncludes 35,000 acre-feet around Ignacio Geage.
- - -
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for the period 1914 to 1945, to route historic contributions Gownstream
to Lee Ferry. The detailed analysis of historic contributions by states
is given in the table ertitled "Analyeis of Contributions: by States Besed
on Mean Historic Runoff for the Feriod 1914-1945," in Appendix C. The
following table summarizes the computation of historic contributions at
state lines.

AVERAGE ANNUAL HISTORIC FLOWS
AT STATE LINES (191k-1945, incl.})

Arizona : (1000 A.F.)
C Ungaged area tributary to San Juan River - ’ 86.5 .
. Ungaged area tributary to Colorado River ' 46.8
Arizona share of main étem channel losses within
State -Q.1
. Net flow at State Line ; ¢ A33.2
Colorado
" Little Snake River (at mouth) - . . . - L 226.9

Yamra River (exclusive of Little Snake River ) 1,172.5

White River ‘ - 576.2
Ungaged area tributary to Green River 27.4
Colorado River including Gunnison River . .5,469.9
Dolores River 762.3
San Juen River above Rosa 929.9
Pine River 29k .7
Animas River © 8ot.2
la Plata River 30.9
. Mancos River ‘ 148.2

MéElmo Creek [0 0
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Colorado (continued) (M)
Ungaged area tributary to San Juen River | : 13.5
Colorado shére of main stem channel losses within .
State -2.3
Net Flow at State Line 10,408. 4
New Hexico
Ungaged area tributary to San Juan River 192.1
New Mexico share of maln stem channel losses within
State -6.0
Net Flow at State Line 186.1
Utah
Tribu taries of Green River above Linwood 158.8
Henry's Fork 66.8
Brush Creek near Jensen ' 36.0
Ashley Creek near Vernal : .78.0
. Duchesne‘River near Randlett 653.3
Price River at Mouth 87.6
Ungaged area tributary to Green River 127.4
Dolores River 23.2

.Ungaged area tributary to Colorado River above Cisco 17.7

Paria River 8.1
Ungaged area tributary to Colorado River below Green

River, Bluff and Cisco ‘ 777-3
Ungaged erea tributary to San Juan River at Bluff 29.3

Utah share of main stem channel losses within State -50.6

Net Flow at State Line 2,022,8
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Wyoming _ _ ; . (LOOO A. F.)
Green River above Linwood 1,36k4.4
Little Snake River (at State Line) - . 249.8

.Ungaged area tributary to Green River below Linwood 15.1

Wyoming share of main stem channel losses within

State ‘ -18.7
Net Flow at State Line : 1,610.6. .
Sum of Flows at State Lines 14,361.1

The channel losses on water conveyed out of the states to Lee
Ferry were proportioned to the state on the basis of the proportionate
part of the total quantities of water carried through the channels. 'The
aggregate amounts of such out-of-state channel losses and the estimated
contributions by states of the historic flow (average 1914-45, inclusive)
at Lee Fercy are as follows:

Historic Flow Out of state Historic Contribution to ..

_ at State Lines ‘losses - Flow at Lee Ferry

State acre-feet acre-feet Acre-feet % of total
Arizona 133,200 1,000 ; - 132,200 . 0.96
Colorado 10, 408, 400 455,600 9,952,800 72.18
New Mexico 186,100 7,700 178,400 1.29
Utah 2,022,800 6,000 2,016,860 14.63
Wyoming 1,610,600 102, 200 1,508,400 10.94

Total 14, 361,100 572, 500 13,788,600 100.00

Virgin Contributions. Virgin streamflow contributions at state
lines and at Lee Ferry by the states of the Upper Colorado River Basin
have been computed as average for the period 191k to 1945 inclusive by
adding to the histori¢ contributions the man made stream depletions at
sites of use and routing the estimated virgin streemflows downstream. The
manner in which virgin flow channel losses were estimated has previously
been discussed in detail under channel losses.
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Detailed analysis of virgin flow contributions 1is presented in
Appendix C, table entitled "Analysis of Contributions by States Based up-
on Mean Virgin Runoff for the Period 191k to 1945."

The following table shows the virgin contributions at state
lines and Lee Ferry and also the out of state channel losses which were
estimated for average virgin flow conditions.

Virgin Flows at State Lines and Lee Ferry

Virgin flow at | Out of state Contribution to virgin flow
State state lines logses at Lee Ferry
acre-feet acre-feet acre-feet % of total
Arizone 137, 200 1,000 136, 200 0.87
Colorado 11,451,200 482, 300 10, 968, 900 70.1%
New Mexico 257,400 9,500 247,900 1.58
Utah 2,567,600 6,500 2,561,100 16.38
Wyoming 1,837,000 112, 600 1,724,400 11.03
Total 16, 250, 400 611, 900 15,638,500 100.00

Main Stem Reservolr Operations. Because the flow of the Colo-
rado River is not uniform, it is necessary to consider the effect of res-
ervoir storage in determining the ultimate use the Upper Basin States can
make of their allocation under the terms of the Colorado River Compact.
During the period 191k to 1945, the historic flow at Lee Ferry has ranged
between a minimum of about 4,400,000 acre-feet in 1934 and a maximum of
about 21,900,000 acre-feet in 1917. The average for this period was
13,788,600 acre-feet. In the lO-year period of lowest historic flow,

1931 to 1940, inclusive, the average annuel flow was 10,151,000 acre-feet.

It wae recognized that upstream develomment of irrigation pro-
Jects and storage reservolrs therefor, will to some extent equate the
flow of the stream. However, reservoirs built for irrigation projects
alone apparently will not provide enough long-time holdover storage to
enable the Upper Basin States to fully utilize their allocated water and
make adequate deliveries to Lee Ferry. The extent to which upstreem de-

veloment can aid in eguating streamflow cannot be evaluated reliably at
this time.

To permit full use of the Upser Basin allocation of 7,500,000
acre~-feet during drought cycles, holdover reservoirs must be constructed
in the Upper Colorado River Basin to impound water in years of high run-
off and to release such stored water in critical periods of low runoff,
such as 1931-40 to help meet the Upper Division obligation at Lee Ferry.
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JOperation studiles were made, essuming for simplificaticn that
all holdover storage needed by the Upper Basin would be provided at the
Glen Canyon site on the Colorado River. For further simplification in
operation it was assumed that during the period of drawdown and refilling
of the reservoir the flow at Les Ferry would be maintained at an annual
rate of 7,500,000 acre-feet. It was recognized that the Mexican Treaty
imposes & contingent obligation on the Upper Colorado River Basin, However,
as such obligation could not be vrecisely determined, no attempt was meade
to evaluate the effects thereof, if any on Upper Basin uses.

Studies were mads of various reservolr capacities but it was as-
sumed in all such studies that 5,000,000 acre-feet of storage capacity
would be reserved as dead storage for power head and sediment. The reser-
voir site selected for study is above the demsite Xnown as the "Fifteen
Mile, Glen Cenyon Damsite." Area and capacity curves were extrapolated
frem dgta published by the U. S. Geological Survey in Water-Supply Paper
No. 556.

Average evaporation from a free water surface was estimated from
the elevation-evaporation curve at five feet per annum. A net reservoir
loss curve was developed for use in the studies by deducting from the res-
ervoir surface evaporation loss, the river channel losses for the inundated
channel, plus 80 percent of the precipitation over the remaining inundated
ares, at various elevations. This net loss curve shown on page 66 was
utilized to estimate net reservoir losses in all operation studies made.

Reservoir operations studies were started in the year 1940, the
end of the most critical period of flow in the 32-year period 191k to 1945,
with the reservoir assumed to be at the top of dead storage capacity of
5,000,000 acre-feet. The reservoir was operated from 1940 back through
the critical perilod which started in 1930, to obtain the capacity needed
to maintain various sustained demands at Lee Ferry. Operations were then
made from 1941 to 1945 and 1914 through 1929 in sequence to determine if
the reservoir would fill. A closed cycle operation was thus obtained for
the 32-year period with various assumptions of sustained demends. Histor-
ic records of runoff for the Colorado River at Lees Ferry were used in the
study as inflow to the reservoir. The streamflow at Lees Ferry was assumed
to represent the inflow to Glen Canyon reservoir as there is very little
uncontrolled inflow between Glen Canyon and Lees Ferry, such uncontrolled
inflow could be used to help meet the Lee Ferry demand.

Reservoir operations were made for the sustained demands shown
in the following table:
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OPERATION STUDIES--GLEN CANYON RESERVOIR
Period 1914-1945 1,000 acre-feet units

Average Depletion

Sustained Due To
Demand on Total Reservoir
Operation Lee Ferry Storage Evaporation . Total
No. Flow Capaclty Loss Spills
1 12,500.0 32,u62.7 469.5 26,211.1
2 12,675.0 3L,639.7 L81.0 20, 214.1
3 12,760.0 35,689.7 481.3 17, 518. 1
L 13,000.0 38, 571, 7 490.8 9,529.1
5 13,060.0 39, 304.7 kg2.9 7,540.1
6 13,070.0 39,419.7 L92.9 7,222.1
T 13,100.0 39, T15.7 L92.0 6,290.1
8 13,200.0  40,98L.7 487.5 3,234.1
9 13, 300.0 42,175, 7 4L81.1 240.1

(1) Includes increased upstream depletion and assumed uni-
form ennual deliveries to Lower Basin of 7,500,000
acre-feet. Evaporation loss not charged to sustalned
demand.

The results of the operation studies were plotted, end curves
were drawn for reservoir capacities, losses, and spills versus sustained
demand on Lee Ferry flow. (See page 66.)

A basic premise of the study is that the Upper Colorado River
Besin is entitled to deplete the virgin flow at Lee Ferry by an average of
7,500,000 acre-feet annually. To determine the total storage capacity
needed tc regulate the streamflow to permit the Upper Basin to make full
use of its allocated water, a value of "Sustained Demend on Lee Ferry
Flow" was selected, such that the sum of the "Demand on Lee Ferrsy Flow,"
"Depletion due to reservoir evaporation loss," and present upstream

depletion above Lee Ferry (1,849,900 acre~feet) equalled 15,000,000 acre-
feot.
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This condition occurs with a sustained demend on Lee Ferry
flows of 12,669,100 acre-feet. Entering the curve with this value gives
a total storage capacity of 34,500,000 acre-feet and a depletion due to
reservolr evaporation loss of 481,000 acre-fest.

In view of these studies, the Committee concluded that (1)
the live storage capacity needed to equate the streamflow would not exceed
30,000,000 acre-feet and (2) stream depletions due to losses from main
stem holdover reservoirs would be approximately 500,000 acre-feet annually.
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UPPER COLORADO RIVER CONPACT COMMISSIONR
ENGINEERING ADVISORY COMMITTEE

Average Precipitatlon in Imches 191 - 1945
¥o. | Statfon Jan | Peb | Mar | Apr | May | Jume | July | Aug | Sept | Oct | Nov | Dec | rotar
ARIZOKNZA
1. | Chinle 0. 0.58 | 0,67 | 0,60 [ 0.40 | 0.38 | 1.55 | 1.60 | 1.11 | 0.86 | 0.45 | 0.73 [ 9.50
2, | Ganado 0,73 | 1.08 | 0.88 | 0.95 | 0.56 | 0.48 1 1,55 | 1,99 | 1.60 | 1.05 | 0.77 [ 0,97 | 12.61
3. | Jeddito 1. 1.09 | 1.04 | 0.87 | 0456 { 0.24 | 1.27 | 2,00 | 1.50 | 0.96 | 0.56 [ 1.28 | 12.41
4. | Kayents 0 0.58 | 0,70 | 0u47 | 0.39 | 0.32 | 1.27 | 1.60 | 0.83 | 0.77 | 0.52| 0.6 | 8.35
COLORADD
1.9 | 1,91 | 1,89 | .64 | 0.9 | 1,44 | 2.61 | 1.63 | 1.40 | 1,27 2.41
0,94 | 0,95 | 1.35 | 1.24 | 0,79 | 0.97| 1.27 | 1,35 | 1.29 | 0,63 | 0.79
1,18 | 1.54 (*1,78 [#1.47 |#0,78 | 125 | 1.59 | 1.58 | 1.51 [ 1.05 | 1.07
1.23 | 1,28 | 111 | 0,67 | 0440 [ 1.41 | 1.47 | .77} 1.36 | 0,70 | 1,00
0.8, | 1.40 { 1,51 | 1,69 | 1,38 | 1.22 | 1,09 | 1.28 | 1. 0.9 | 0.93
2,01 | L85 | 1,57 | .46 | 1.36 | 2,21 | 2,42 | 2,03 {»1,12 | 1,20 | 1,72
*0.49 | 0.56 |*0,71 |%0.9, | %044 *0.63 |=1,12 |#1,03 {#0,89 | *0.55 | #0.50
*1.45 |%2,02 |#2,19 1,64 |0.99 *1.80 |#1,.88 |%1.38 {*1,39 | #1.0) |*1.26
*#1,60 [#1.79 [#1.59 |#1.14 [*0,87 |#2,08 |#2.19 |%2,02 {*1.86 |*1.2 |*1,71
*1.82 [#1,71 (1,39 (#1,13 [%0,80 |*2,19 [#2,18 |#2,17 |#1.69 | #0.95 |*1.4h
1,75 | 1.87 | 2,17 | 1,90 | 1,24 [#2.11 |*1,75 |*1,29 [#1.35 |*1.12 | 1.29
0.6 | 0.89 [%0.82 |%0,72 [*0.49 | 0.74 |#1.00 |#1.17 {#0.99 | 0.68 | 0.72
1,77 | 1469 | 1,72 | 1.58 | 1,04 | 1.48 | 1.88 | 1,64 | 1.43 | 1,18 | 1,32
#0.60 |#0.82 [#0,80 |#0,72 | #0.43 {#0.75 |#1,19 (#1,03 (#0,86 | *0.57 [ *0.68
0,80 | 0,69 | 0.70 | 0.89 | 0,72 | 1.60 | 1.43 | 0.97 | 0.70 | 0.50 | 0.68
1,20 | 1,34 | 142 | 1,60 | 1.03 | 125 | 1.34 | 1.63 | 1.47 | 0.89| .21
1.27 | 144 | 1,27 | 0495 | 0,90 | 1.92 | 1.99 | 1.72 | 1.43 | 1.01{ 1.25
112 [ 1,56 | 1.66 | 1,51 | 0,75 | 1,09 | 1.21 | 1.47 | 1.48 [ 0.95 | 1.47
1,02 | 1,35 [ 179 | .56 | 0,92 | 1,651 1.77 | 1.57 | 148 | 1.3 | L.k
2,20 | 2,20 [ 1,57 [ 1,10 | 0,69 1.54 | 2.25 | 2.26 | 1.55 [ 1.11| 1,%
*0.47 (#0,76 [81,00 (#1,05 [#0.47 {%0.79 |#1.31 |*1.11 |%0,9 [¥0,60 |#0.69
1.38 | 1.55 [ 240 | 0.81 | 0.54 | 1,36 | 1,56 | 2,38 | 1.68 [ 1.05 | 1.39
145 | 1.67 | 1.82 | 1.26 [ 0.83 1 2,02 | 2.18 | 1.8, [ 1.50 | 0.98 | 1.29
2,51 [ 2,70 [ 1,78 | 0494 | 120 | 2.13 | 2.39 | 1.66 | 2.7 | 1.6 | 2,29
0.62 | 0,87 | 1.35 | 0,91 | 0,53 | 0.77| 1.08 | 1.28 | 1.16 | 0.72 | 0.67
#1,38 #1,46 (#1,73 (%1 1.36 1,22 | 1.0
0.67 | 0.91 | 1.05 | 1.03 0.7 | 0.79
Sapinaro 2,15 | 2,51 | 2.28 [ 1.75 *1.6 | 1.95
Steanboat Spgs. *2.43 | 2,39 | 2.27 | 2.23 *1,69 | #2.26
Sunbeam 0 0.52 | 0.79 | 1.12 | 1.10 0,75 { 0,50
35, | Willow Creek 1.83 | 2,26 | 2,40 | 2,35 | 1.89 .83 | L
36. | Astec #0,67 | 0.69 [ 0.88 | 0,69 | 0.65 |*0,51 1 1,07 | 1,23 | 1,24 |*0,89 [*0,63 | 0,82 9.87
37. | Bloomfield #0,55 | #0,72 (0,62 [ 0.62 | 0,66 [ 0,50 | L.11| 1.23 | 114 | 0.76 | 0.55 [ 0.64 | 9.11
38, | Chaco 0,43 | 0,78 [ 0,70 [ 0.40 | 0.67 [ 0.28 | 1.20 | 1.46 | 1.36 | 0.78 | 0.51 [ 0.86 | $.43
39. | Cham #1,50 [#2,05 (%1.50 |#1.50 #1,42 | #0.99 |#2.53 |%2.63 [%2,12 (#1,53 |*0.99 |#*2,12 | 21.68
40, | Crownpoint #0,59 | #0,63 |#0,58 |#0,60 [#0.65 | *0,61 {#2,07 [#1,93 | 1,40 | 0.82 [ 0,50 | 0,62 | 11.00
41, | Dulce 1.0 | 1.58 | 1,63 [ 1.39 | L.24 [ 0,91 2.49 ] 2.09 | 1.95 | 1.36 | L.21 | 1.58 | 18.83
42, | Parmington 0.55 | 0,73 [ 0,67 [ 0,63 | 0.61{ 0,35 | 1,03} 0.99 | 1.10 | 0.85 | 0.5 | 0.4 | 8.7
43. | Fruitland 0.52 | 0.62 [ 0.53 | 0.54 | 0,39 | 0. 0,/ 0.78 | 0,82 | 0,74 | 0.45 | 0.56 | 7.03
4h. | Gameroo 0.60 | 0,79 | 0,91 | 0.75 | 0,73 | 0,42 | 173 | 2,04 | 148 | 0. [ 0,70 | 0.82 | 11.%
45. | Governador 0,83 | 1,32 [ 0,98 | 0.98 | 0.84 [ 0.62 | 1.05| 1.26 | 1.88 | 1,02 | 0,55 | 0.99 | 12.32
* 0,72 | 0,71 [ 0,80 [ 0,81 | 0.61 | 0.79 | 2.38 [ 1.75 | 1,18 | 1,31 | 0,42 | 0.83 | 12,31
47. | Shiproek 0.34 | 0.55 | 0.73 | 0.67 | 0.59 | 0,29 | 0.74 | 1,02 | 1,49 | 0.52 [ 0,46 | 0.56 | 7.%
48, [ Tohatohl 0,71 | 0.62 | 0.67 | 0.63 | 0.65| 0.46 | 1.83 [ 1,56 | 1,23 | 0.8 | 0.52 | 0.65 | 10,36
1.81 | 3,70 | 1.26 | 0,78 0,82 | 1.62 | 16.50
*1,40 |#1,09 | #0,98 | #0.75 | #0.46 #0,97 | %140 | 13.46
0.80 | 0,72 [ 0.58 [ 0.43| 0.27 0.44 | 0,80 [ 7.80
0466 | 0.57 | 0.55 | 0,53 | 0.52 0.50 | 0.62 8,63
#0.63 |#0,81 |%0.76 0,81 | %0,70 *0.48 |#0,52
#0.49 [#0,50 (20,49 (#0.62 | %0.46 0.2/, |%0.45
1,01 | 0,97 [ 0.66 [ 0.56 | 0.9 0,60 | 1.00
%0,37 | 0.50 | 0,72 | 0,70 [ 0.51 1 0.38 | 0.37
1,06 | 2,10 | Q.77 | 0.66 | 0.93 | 106 | 1.37 [ 1.55 | 1,51 | 0.63 | 0.61
#0,39 | 0,45 [#0.54 | 0,39 | 0.55 [ 0,60 | 0.78 | 0,75 |#0,76 |*0.35 |#0.44 45
#0,31 | 0.28 | 0.32 | 0.38| 0.33 | 0.69 | 0.73 | 0.56 | 0.53 | 0.2, | 0,38 [ 5,26
1.1 | 1,10 | 0,96 | 1,08 | 0,95 | 1.32 | 2.01 | 1.45 | 1.16 | 0,62 | 0.69 | 13.25
0,91 | 0.8 | 1,14 | 0.89| 0,69 [ 1.52 [ 1.51 | 1.36 | 1.30 | 0.74 | 1.04 | 12.82
0,54 | 0.61 | 0.50 | 0u47| 0.38 | 112 | 1.39 [ 0.88 | 0.60 | 0,37 | 0,48 | 7.85
0,61 | 0,85 | 1.26 | 2,23 | 0.69 [ 0.98 [ 0.96 | 0.86 | 1.28 | 0.65 | 0.2 | 10.35
#0,71 (#0,85 [%0,88 (%0.72 | #0.49 #1.03 [#0.87 | #0,97 |#1,02 |%0.66 (*0.92 | 9.9
1,44 | 1,58 [ 1,07 [ 0.83 | 0.60 [ 1.63 [ 1.7 | 1,70 | 1.82 | 1,12 | 1.20 { 16.00
0.48 | 049 [ .75 | 0,84 | 0,46 [ 0,80 [ 229 | 0.97 | 0.69 | 0,48 | 049 | 7.9
0.32 | 0.45 | 0,66 [ 0,58 | 0.43 [ 0.80 [ 0,93 | 0,911 0,79 | 0,37 | 034 | 6,90
0.78 | 0.73 | 078 [ 074 | 0071 [ 0.95 | 1,33 | 1.27 ] 0,9 | 0.53 | 0.77 | 10.39
1.7 | 1.7 | 1,10 | 2.21| 0.67 | 1.30 | 1,42 | 1.24 ] 1.08 | 1.26 | 161 | 15.88
0.63 | 0.77 | 0.65 | 0.51| 0.48 | 0.80 | 0,89 [ 1,02 | 1.04 | 0.5 | 0.72 | B.66
1,08 | 1,4 [ 0,8 | 0,58 | 0.40 [ 147 [ 1,75 | 1.50 | 1,03 | 0.63 | 1.10 | 12.69
0.60 | 0,55 [ 0,95 | 0.86 | 0.3 [ 0,63 | 0.7 | 1.15 | 0,97 | 0.66 | 0.58 | 8.77
0,58 | 0,97 | 1,06 | 0,94 | 0475 [ .54 | 1.54 | 1.29{ 1,07 | 0,91 | 0,71 [ 11.®
NIOMING
1.13 0,77 | 1,17 | 1.06 | 0,34
1.2 1,28 | 0,98 [ 1,17 | 0.8
0.81 0.83 | 0,73 | 0,67 | 0.34
*1,16 2115 | +1.05 [+1,17 |*0.61
0,35 [*0.51 [*0,54 | 1,06 | 1.06 70 | #0.82 20,88 |%0.42
X 0.61 | 0.67 [ 0.66 [ 0,7 0.77 | 0.56 | 0.67 | 0.59
157 | 1.62 | 1,50 | 1,21 | 1.69 103 1,3 | 119 | 1.2
0.5 | 0,8 [ 0.79 [ 1.82 [ 1.40 0.79| 0.80 | 1.26 | 0.80
« | Pinedals 0,88 | 0,87 | 0.71 | 0.9 | 1,21 0,95 | 1,08 | 1.04 | 0,71
83, | Rock Springs 0,40 | 0,69 [ 0,69 | 1.09 [ 0,93 0,67 | 0,57 | 0,80 | 0.47

NOTES
* Reaorded for the Peried 1914 = 1945 Other Values are Bstimated for the Perioed




UPPER COLCOCRADO RIVER COFFACT CORNISSTICY
SNGIKEERING ADVISORY CONXITT 4
Temperaturs in Dezress F, .
No. | Station ar June | July Sapt Dec
ARIZONA B
1. | Chirle N/ 41,6 68,6 | 74.2 63.9 29.9 1943
E/ £1.9 69,0 | 74,6 64, 30.1
2, | Ganado K/ 36.4 64,9 | 70.8 62,1 30.6 1945
E/ 36,2 64,6 | 70,4 61.8 30.4
3. ] Jeddito N_/ 41.8 65,9 | 72,0 63,3 32,0 1945
E/ 424 66,9 | 73.1 6.6 32,5
Le 7KA enta N_/ 44,0 70.7 | 76.1 65.8 30,1 1932
¥ E/ J75 70.9 | 76,3 66,0 30,2
COLORAD ]
5. | Aspen . 29.1 55.9 | 62,0 53.9 23,1 294
E/ 23,5 4.8 | 60.8 52,8 22.6
6. | Cotaredge i/ 3.8 5.9 | 64,7 | 7.0 61.3 28.0 155
E/ 39.0 6.2 | 65.1 | 7L 61,7 23.2
7. | Collbran N/ 36,2 3,9 | 62.6 | 68.6 58.7 24,2 1943
E/ 35.1 53.7 | 62,4 | 3. 58.5 24.1
8. | Corten N/ 37.9 5,1 | 63.0 | 69,0 59,7 28,2 S
E/ 33,5 55,0 | 64,0 | 70.1 60,7 23.7
9. | Graig v/ 3.1 514 | 58.8 | 65.7 55,3 21.5
E/ 30.5 50,5 | 57.2 | 64.5 54,.3 21,1
10, | Created Butte | N/ 2.6 13.3 | 5L.6 | 6.7 7.6 15.2
B/ 22.7 43.5 | 51.9 | 57.0 47,9 15,3
| i it
11, | Delta N 41,6 59.6 | 68.0 | 74.1 63,2 25,6 1946
E, 1.8 59.9 | 68.4 | 4.5 63.5 26,7
12, | Dillen N/ 211 42,8 | 49.2 | 55.0 46.9 15,2 1946
E/ 21,0 41,7 | 4901 | 54.8 46,8 15.2
13. | Purango N/ 37.2 52,5 | 60.8 | 66.5 58.5 26,6 0| 15u6
E/ 36.8 51,5 | 60.1 | 66,1 57.8 26.3 +5
1. | Ft. Lerds N_/ 34.5 50,2 58,8 | 64.9 55.7 27.0 2 154¢
E/ 32,5 50,2 | 58,8 | 64.9 55,7 27,0 2
15. | Fraser n/ 21.1 48,5 | 48,7 | 53.6 45.5 13,4 6| 194
E/ 21,3 46,9 | 49.1 | 54.1 45.9 13.5 .9
o ] | flo=ae
16. | Frufta N/ | 23.2 42,1 60,0 | 68,9 | 75.7 64.1 26,5 5] 1946
E/ 23,4 V-7 60.5 | 69.4 | 6.3 64,6 26,7 9
17. | Glenwood Springe | N/ | 23.7 37.7 55.7 | 62,5 | 68.8 59,7 36,0 | 26.0 8 | 1946
E/ | 239 38.1 5€.2 | 63.1 | 69.5 60.3 36,4 | 26,3 3
18, | Grend Junction | N/ | 25.5 43.5 61.1 | 71,4 | 77.6 66,2 | 52,8 | 38,9 | 27.5 1| 1946
B/ | 25.3 2.9 62,2 | 721 | 78.5 66.8 | 54.3 | 40,0 | 29.1 8
19. | Gunnison N/ 7.9 25.9 47.8 | 55,8 | 61,5 | 60 524 1 41.5 | 27.8 | 13.0 372 | 19%6
E/| 7.9 26.0 56.0 | 61,8 | é0 52.6 | 41,7 | 27,9 | 13.0 37.4
20, | Hayden N/ | 169 29.6 59.7 | 664 | 6L 55.8 | 45.7 20,4 42,1 | 1946
E/ | 169 29.7 59.9 | 66.6 | &4 55.9 | 45.8 20,5 42.2
21, | Ignacio N/ | 2.2 36,7 60.7 | 68,0 | 66 58.8 | 47.8 2644 45.7 | 1944
R/ | 2.2 36,6 61.5 | 67,6 | 66 58.8 | 47.8 26.3 45.7
22, | Lay ¥/ | 175 ALY 55.2 | 66,8 | 64.2 | 55.5 | 44.1 19.6 42.0 | 1933
E/|17.8 32.2 60.1 | 67.8 | 65,2 | 56.3 | 44.8 19.9 4246
23. | Hesker N/ | 201 33.6 51 59.2 | 65.2 | 63.8 | 55.5 | 44.7 2144, 43.0 | 1946
E/ | 202 33.7 51 594 | 65.5 | 64.0 | 55.7 | 44.9 21.5 43.2
24, | Mese Vorde 8/ | 29.2 38,7 56 67.8 | T2.5 | 70.7 | 62.4 | 51.8 31,2 50,1 | 1946
| E/ | 29,3 38.8 57 68,0 | 72.8 | 70.9 | 62,6 | 52.0 31,3 50.3
25, | Montross N/ | 2. 39.5 5649 | 66,0 | 717 | 69.3 | 61.6 | 49.8 26.6 485 | 1946
E/ | 2.6 39.8 57.3 | 66,5 | 72.2 | 69.8 | 62.0 | 50.0 26,8 48.9
26, | Northdale N/ | 204 3.6 51.6 | 60,0 | 67.7 | 66,0 | 57.5 | 46.4 25.6 4.5 | 196
| . E/ | 21.3 TR 513 | 5946 | 67.3 | 65.6 | 57,2 | 46.1 25.4 4402
27, | Forwood 5/ | 22. 35.2 524 | 61,5 | 67.2 | 65.1 | 58.0 | 47,7 25.5 451 | 195
- E/ | 2.5 35.3 52.5 | 61.7 | 67.4 | 65,3 | 58,1 | 47.8 25.6 45.2
28, | Pagosa Springs | N/ | 17.8 31,1 48.5 | 56.8 | 63.3 | 61.8 | 5444 | 43.6 21.6 41.2 | 194
E/{17.8 31.0 48.4 | 56,7 | 63.2 | 61,7 | 54.3 | 43.5 216 a1
Netes
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E - Estimated for the period 1914-1945
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Evaporation in INGCHES

ENGINEERING ADVISORY COMMITTEE

UPPER COLORADO RIVER COMPACT COMMISSION

b - Probably incomplete record

¢ = Includes part of previous month
d - Water frozen part of month

@ - Partially estimated

a - Partial record

3/ =~ U.S, Weather Buresu Climstological Annual Summaries

1/ - Surface Water Supply Papers of New Mexico
2( - New Mexico State Engineer's Report
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UPPER COLORADO RIVER COMPACT COMMISSION

ENGINEERING ADVISORY COMMKITTEE

Evaporation in INCHES

yater  ocr Ny DEC AN FEB MAR APR MY JDNE JULY  AUG SEPT  TOTAL
r
MONTROSE COLORADO Elev. 5811

1939 8,80  10.75 .45 9.01 5.37
1940 4.0k 453 5043 8.70  11.09 10.35  8.84 L7
1941 3,73 1.64 1,20 1.19 3414 4.00 5.9 9.61 9ol 7.53 5425
1942 2.38 1.58 1.10 1.10 1,05 3.32 54,58 7.88 9.73 10,40 8.8 6,96 s8.89 3/
1943 3.97 2.18 1,99 3.9 6491 6.88 8,62 10.31 6.13 5.78
1944 5.03 1.8,  0.87  1.07 1.2 2.64 3.7k 6.84  8.92 9.3 8.6  7.39 56.85
1945 3.93 171 1.50 1.04 1.33 3.7 3.57 7.32 8.37 9.62  7.23 6.37 55.16

Pan: 48" in diamster, 10" deep. Lat. 38 30' long. 107 50! Near the edge of town limits of Montrose

FT. DUCHESNE UTAH Blev. A9k
1943 6.61 8.05 7473 8.51  6.66 6.5
1944 3.46 3.79 7.62 7.31 8.5,  7.75 5.57 3/
1945 2,49 5.43 7.67 7.53 8.22  7.20 5480
MOON LAXE UTAH Elev, 8150
1941 a5 6.33 a 3.9l
1542 8,59 8,36 6,03
1943 8430 b1 3/
1944 6.53 8.45  8.80 6451
1945 Toli2 742 5099 6,13
MYTON UTAH Elev. 5030

1918 a 448 11,68 9.39  9.48 6,19
1919 2.69 10.28  10.94 .22 9.54 5.9
1920 3.1 a 0.1 a be37 2 5.99 & 5.4B 9.92 T.51 5.67
1921 3.8 5.70 8.51 8,30 8.8 7.39 7.89
1922 L6 &0.30 7.99 a9.05 & 8.83 7.64 6.6
1923 4.0 & 0.26 a 4,60 8.07  10.39 10,50 7,94 6.23
192 1.40 9.67 12.42 210.1%4 9.8L 6.23
1925 401 0.3 17.66 9.40 Tob5 8.7 7.3% 5.67
1926 1 3.30 10.06 8.71 8.3 764
1927 1 8.56 19,16 7.86 1 5.86
1928 110,16 41011 1 6.94
1929 8,10  10.54 8.66  7.95 4,93 3/
1930 5.84  11.13 9.29 6,74 493
193 1 8.8 9.05 10,02 16,9
1932 a 5.18 8.17 8.58  7.23 5.9
1933 a 3.0 10.56 8.86 7.7 6.33
193 a 3.4l 7.83 7.58 9.31  7.23 6,10
1935 s 1.83 1 6.20 9ol 8.79 6,60 5434
1936 815 7.9 731 6.8k 4 5.
1937 a 3.52 7.11 6,36 1 5.88 47T
1938 4 3.26 1 7.1 4895 9,72 B.75 5.37
1939 21,83 8445 lo.87 11,59 9.38 5ek5
1940 3.90 6,82 8,95 1117 10,28 8,93 4.0k
M 4 3.9 ) 13.72 Lok2 9.01 8.4 B.7L  7.64 5.69
1942 2,70 706 643 5.69
1943 3N

Weather Bureau Standard Equipment, Land Pan

JOTES
a = Partial Record
1 - For full month, partly calculated

3/ -u.s. r Bureau Cl cal Annual Summari




UPPER COLORADO RIVER COMPACT COMMISSION Lat. 42 32' Long, 109 291

ENGINEERING ADVISORY GCOMMITTEE e e e .
GREEN RIVER at GREEN axvm, m)ﬂm

7,670 Square Miles NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
| OCT [ NOV | DEC [JUAN [FEB | MAR| APR | MAY SEPT| TOTAL “2",,,
E E 61 £255 [E29,0 | 87,0 |E175.0E 342.0 E 49.8] 1894k | 150.3
5 29 20,0 18, 49. 8., 99.4 75.6 | 83k, 66,2
72. R 25. 32.7 | 121, 157.3] 238.5 53,4 | 1751, 139.0
E 30,6 3 20, 2 134.8] 292, 79.6] 2078, 1647 |
47 3 22, Sl 107, 53,61 1745, 138,5 |
4L, Q19 40,3 95 58 2 8L, 5k
20 L, TN r 21, 57.5. ()8 7 52, 4 Z
211 50 45 30,71 27,7 | 22,8 1 94,0 7 55,1 B 5.0 555 6is, 3 140,0
21 157 43 6.9 177 30,7 | 27,8 11,0 08,4 332,6 ;.5 7. 190, .0 |
231 5.2 40,0 30,7 20,6 P 8,1 20 43,5 4,0 77 33,1
4| 7.9 .0 [ 33,31 307 | a6 ] 7@ 7.9 9 3 38,01 2073 [13
W22 | 8.6 | 29.2 15 1 25,0 1 739 91 208,7 1 3ul,i | 320 117,7 73 0, .
Z 77.5 5hal 430 LO.O 36,1 A 8,21 _219.1 170,4 126,8 6 105
7 Llb 38,0 30,7 27.7 27.8 487 2, 2184 | 528 318,2 ol 11, 5754 125
92.4 79.1 L3.0 30, 23.0 bbb 51.385.9 353 227 3 5 120.9 1
L | L5 9.5 | 26 22.2 160,01 1491173735 | 271, B | 16, 9 73,5 | 1128 89,5 |
3 8l | 37 35,9 9 23,4 | 55,5 | "162,0] 160,7 | 322,9 | 186.2 | 7n, 72. E 106,
3 89.0 | 39. 28,7 . 20.3 | 42.2 61.5] 5.0 | 118, 38. 35. 21, 583, 5
25,0 22 17,8 5 17.3 12,8 82,71 191, 349, 258, 83, 4031 118, .0}
(9 6| 32 21,9 16,7 |27 59,5 77 377 133 43, 28,81 872 2
iTe) 2701 28 | 260k 23.8 | 35,4 224 7 50,1 26 15 82 30,3
19.3 12.9 18.0 18.0 18 32.7 59.3 2. 357.5 128 50. 24, 819, 65.0
2.7 25.6 16.6 15.8 21.2 35.6 156,21 394.9 480,3 172,95 120.5 49 ht 119.8
7 h2.2 362 22,5 22,1 19.7 | 38.2 170,01 234.8 256.5 AT A 70.6 35, 1172, 93.0
81 .2 | 2831 2301 20,971 22,2 [ 33,91 156,6] 187.2 | 407 207, | 68,8 74,8] 1264, 300,3
A3.4. 51.8 3 Ak 205 92.7 B.k| 201.6 170, 99.2 5Q.8 3k 959, 6.l 2/
4 EN.Q Je2.8 [R257 |R214 |E21.9 40.8 LE 28.0[E 3 11 E. 28,0 27.6 |E 20, Ll Saf
E35.5 {E27,8 [E26.2 |E21.8 |E19.0 L5.3 E 95.21F 123.9 3 E 137,1 81.0 |E 47 052,2 3.5
42 1B 67.0 JE 53,5 [E263 [E23.7 | E 235 43,3 | E 199.5}E 150.5 33 205.0 58,5 LE 32.4 19,2 048
r E209.1 JE28.4 [E259 [ E27.5 | E28.8 58,7 | E 2004 1K 2174 L7 359,95 120.9 |E 50.0 640,83 130:2
4 E LB L E 43, E29.8 | B 2,9 | K252 Ak | E 266,75 155.2 351.3 230.0 401 1E 305 296.8 102.9
4 E 37.9 F 3.3 | E 20,38 E 2319 E 26.8 L0.6 E_77.4JE 111.2 2454 T 28l 124.9 E 761 1100.9
I
= 1
Qbmss | 49,6 | 39,5 | 28,5 | 23,8 | 25 & {55, | 1Y5.6[ 20K.0 | 388.2 | 20,5 | 87.0 | 3L.0 | 1%0.5
- MOTES 1/ ~ U.5.G.S. Water Supply Paper 918
HimIRARIASR 74_. 7] - U.5.G.5. Water Supply Peper 879

Lat. 41 03' long. 110 34' - . . . _
3 13

BLACKS FORK near MILLBURNE, WIOMING

156 Square Miles NAME OF STATION STATION LOCATION
ORATHAGE AREA STREAMFLOW IN 1000 ACRE FEET =
“vean] OCT | NOv | DEC | JAN | FEB | MAR [ APR | MAY [JuNE|JuLy [ AuG |sepT|TOTAL |8,
g E 1AL.0. | 12k.5
£ 128.5 1135
Z daks 100.2
1 E 158.0 139.6
E 101 89.3
E 6.5 | 67,6
Pl 21 | 9%
2 6bs0 Ly
8,0 148,
50,3 132
2 £_819 Zhal
E 97.0 B5.7
26 E 101.5 89.7
- E 1261 1 11.4
LS s 1103,
139.9 123,
122,0 107
< 7.0 1 62
102,
8 75.%
e 53,0 5]
o O 83,
1,0 | 80,4 |
7.5 1103,3]
g8 20.8 10
T a 15,7 3.5 dak. 100, 88.3
[192 2.8 17 1.2 o L7 Tiak 340 | 36,1 % i ) Thes 360
4 | 522 PN 1.8 1a2 1.2 3.3 40 L6,.5 19.4. 7.9 4, 3 120.0
42 3,9 3.0 |E E2) |E17 1 3,0 8, 45,8 16,0 4.0 2 10181 1/
43 2.4 E 2,1 E E 1.5 E la.b Q 3.8 R, 2.k 15.8 & 2 99.5
944 248 ® 2.1 E E 1.5 E 1.7 5 348 2 29 ASals 2.5 4.9 2 L 105.9 l
945 2.9 8 1.7 E BEl2 1 lab L1 242 22 37.8 26,6 1.3 bl Wi 101.3
an
L5 _ 1o ]
- N3z
E - Estimated (months by U.5.5.S. unpublished) _NOTES
© — Partly Estimated by U, « unpublished _1/ - U.5.G.5. Water Supply Papers




STATION LOCATION

Lat. 41 03' Long 110 24'

ET

WYOMING

NAME OF STATION

STREAMFLOW IN 1000 ACRE F

UPPER COLORADO RIVER COMPACT COMMISSION
ENGINEERING ADVISORY COMMITTEE

SAST FORK of SMITH FORK near ROBERTSON

DRAINAGE AREA
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e <

116.

148,
110,
126,

25.1

2.8

15,

27,

3

23,2
29.

1,5
1.1
1.7

E Q.5

2.4

E 2,5

.8
3.
T
3.7

E 2,
E1,0
E 4,3

5.9

8,9
7.3

8.l
1 [ - U.S.G.S. Water Supply Papers excepot estimites

E 1.4

5.5

by
3

HOTES

0L ] 0.9

E Q.2

£ 0,3
0.3

E O.4
E 0.4

EO.
E 0.5
E Qb

0,5
Q.4
EQL |EO.L
E Q.6
E 1.0
£ Q.f
0.5

¢ - Partly Estimated

E ~ Estimated

2,
1.5

EO
E 0.8

7le13
91E29

2o E)
RQ4(E1,
35
401 F 2.0
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9201k 1.2
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UPPER COLORADO RIVER GOMPACT COMM]SSION
ENGINEERING ADVISORY COMMITTEE

10

e
£

STATION LOCATION

NOTES

NAME OF STATION

HENRYS FORK near LONETREE, WYOMI|

55 Square Miles
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_1/ - Annual U.S.G.S. Water Supply Papers (except E and e)

© - Partly estimated

E - Estimated

_of Utah State Lina _

200 feet North

HENRYS FORK at LINWOOD, UTAH

STATION LOCATION

NAME OF STATION

530 Square Miles
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UPPER COLORADO RIVER COMPACT COMMISSION
ENGINEERING ADVISORY COMMITTEE

LITTLE SKAKE RIVER MESR DIXON, VWYOMING "

1,028 squsre miles NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
R|
WEar| OCT | NOV [DEC [ JAN | FEB | MAR | APR | MAY |JUNE [JuLY | AUG |SEPT] TOTAL o
41 5.4 . be 5. 7.4 le 9. 3.4 | 256.0 | 43,0 12, 2.6 2,5 57,7 ] 129.3] %
.9 5 . . F.0 JE 3.5 |565.8 | 9.2 | 101.0 5 0.4 2.5 323 | 7
2 & i K 7.2 Je 32.0 72,6 52,0 | 9/, | 11, 12,2 5.2 421,5 9
1 7.2 | 1,7 3.0 | 23,0 | m 7,2 ) 63°,5 1150,2] 1
3 X 7,0 e 1 P,9 [ 172.0 [ 1260 | 106 0.6 2.} 2021 1" 94,50/
= 7 7,5 8,9 ok 1019 29,0 | 60.7 2 0.7 BY0) 4494 | 104
2, PR I3 5 6,5 IE 30,5 | 350,0 | 216.0 | 20.3 L 5.4 67,8 | 1584
19, EY.b (610 E 9,0 |& 25,8 34,3 | 2000 | m0,0 16.9 4a7 2.8 626,9 | up
7 3 E 5 E 8,5 le 15,0 29,1 | 199,0 | 106,0 E] 20 1.5 35,7 | 91,
2 2, 2 E & E 6.5 |E 9,0 21,6 [ 1630 [ 1070 12,2 340 2.5 ETENS 204 vy |
E 3521 | e3 i
= 371 | e7
£ 199,2 |17
F 4950 | 116,9]
E 50,7 1127
E_70r.5 | 1995
119, E 2641 62.4
19 = E 3951 93,3
9 E__6e0,7 | 162,5]
3 E_ 2270 115
4 E 66 15.7 |
E 2155 1" 50,2}
E 320, 75,
E_ 439 102 <z
2, i sl |B E 5.5 |E . 68 171,85 2 R 0O, 1, 10 97,01 ™
A 3 52 127,1 & 0 ) 53,9 60,0]
» b 44, 12,5 ) 0 12T TR
K Fe 30,9 1175 2 2 G T3 )
Z i1, 96,9 | 149 5, ] 49,2 1 op,2 )=
Y: o 1,45 77, A, [ [} L 33,3 78
4.2 i 3 . 22, 11 EXC) [0 3 3330 | 72
194 4 4 4 ETA 195 72,1 390 9.5 2 4042 11,
B
10-23
3845 | 5,7 6.2 5.8 5.5 62 | 174 550 [ 1799 [ 2222 | 133 1.2 2.3 423,2 K
/=15 5.7 6.2 5.8 5.5 6.7 1%.4 55.1 180,1 122.3 13,3 2.2 2.1 223,51 10,0
i
1/ TSP 617 and 13th 3iannial Report Colo. State Engnrs. Hogss E - Estimated
2/ 0.5.%.5. Annual Tater Supply Papars @ = partial record estimated
_Lat, 40° 32' Long, 10°0 25! o
S, 20, 1.7 N, RO
10 miles upstream from mouth
LITTLE SNAKE RIVER NZAR LILY, COLORADO . T
3,580 squire miles NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
[}
"yean] OCT | NOov | DEC | JAN | FEB | MAR [ APR | MAY |JUNE|JuLY | AuG |sEPT|TOTAL {0,
3 €04, 127,
370 )
LFE 3
703 P
B 445 4,
o7, 105
3, 156,
50, UE,
Rl ) 7 X 3.0 15.0 130, [ X 2.7 1. 50, 97, 4
K % ) X 3,9 17, 5 1A, 3.4 [ 460,
24 | 1. % % 2 [] 0,0 391
7 G 25 16, 1 1,7 [ w
23 T 10,2 X z 19,7 2 551,14 145,
LK K .0 X X " 11, 36,7 K 546, 15
11 5 1 1 23, ) A 97,7
1P 4 58, e 35,7 17, 15, 877,
15 2 [3 57, P T T L 95,0
6,2 1,5 N 4,1 8,1 . 21, 28,0 5, 0 37,8
19,8 15,5 12,5 12,1 173 32,5 3 2 58,9
2.4 12,8 1.0 1.0 _6b,1 215, 15,6 0, 0, 3.1
0.1 2.0 1,0 1,9 R 2, L0 o, 0, 73.%
0.0 0.0 2 2 2.0 1 %, 0 3 3 7
0,1 3 2,0 0 6,0 9 7 i—_.n ] 1 f; 2. 3
[ 3.5 3 ] ,0 1,0 13,0 | 69, 22, 75, . 5
L€ 7 6.2 ? 9 7 2 7. 122 K 13, H
L 5 10, 7 7. af 33 38 ) |0, 0 i
4 2 2,7 2 13 5 R 5 . é. X
12 % 0,2 | 5, 5, . €
421 % T, , ¥ %;L P2 [ ; 0.0 50 7,512/
3] 3.0 4, B x 73 5. B3 R 0,L .0 72,
441 1,1 3. " . T 52, T4 » 0.0 a1, 82,8 |
Z ) 3.5 ] 5 9 75 50 13 A L7, IN.5] .y |
245 | 7.8 7.2 5.9 5.3 5. 22,9 766 [37%,0 [111,5 [15.9 £3 [ 730 415 192.5
U=ls | g L7} [3%5] 5.7 5.7 24,5 | F1,9 | 16,1 3.2 17,0 5.7 4.2 472,4_{100,0
1/ TWater Supply Paper 918 £ - Estirrted
2/ Anmal Yater Supply Papers
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UPPER COLORADO RIVER COMPACT COMMISSION Let, 40° 20! Long. 1060 50!

ENGINEERING ADVISORY COMMITTEE T e

YAMPA RIVER AT STEAMBOAT SPRINGS, COLORADO

604 Square Miles NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
WATER 0CT | NOV | DEC | JAN | FEB | MAR | APR | MAY [JUNE [JULY | AUG [SEPT | TOTAL M&N
a .0 X 11,9 | 46, 14%.3_ 114 . % L 1
13, ¥ 0 X X B, . g 1
g . % A ) X . 52, 9L.6 1 s 349,2 [101,2]
7 2 . ¥ o5 . 2,3 | 34, 1090 12, P 506,4 | 146,
318 9 A A 9 h 35 104,90 9.2 9.5 392 1138
919 Ly} 11.3 2 3 39, 1290 3.9 3.2 290, Bi.1
20 ol N W 5.7 7.2 | 20 172,0 12.6 8,0 Ab2.2 | 134
92| .0 [ 10, A . 3. 15,7 | 44 161.0 1. 9.3 52905 1534 1 &
22 [ 7 . 7. 10,7 | 26,5 92,2 | [) 277,1 80,3 |
)23 5 g 20,5 | 37.4 1340 8,3 419.5
24 10, Q 37.5 208.0 3224 91,
2 11 0 13 5.l | 11%.0 3219 | 93
2 12, 3 L0 1,2 | 58,0 | 26,0 10, _385,0 [qh,
2 ] 4 i 11 19.4 | 148,0 12 14 |
P 10, 1. 3 19, 55.0 191.0 [] Fx 5
7 45.0 138.0 13, 7 B_LE 5.
K 10 T 8.0 iy A 8.0 10,6 70.2 91.0 13 22 240, ﬁ;_”
9. 9. 7.9 | 7.2 2,5 95,3 | 64,9 | 5. 2, 6 TR 2430 | 70,4
5, (X 36.5 121.0 128.0 28,1 2.4 L1 E IR0 109,
3 a8 7 1.5 78,1 161.0 12.5 & 5.0 E 99,
4 50 54 5.3 4.9 5.4 13.1 29.3 43,8 8.4 1.0 .2 dade 26
3 19.8 55.0 1220 1.1 YA A E 25 72,
¢ 68, 1630 | 84,6 [ 15,2 8 | 53 [® 112 |
7 a. . & o 8 21 37 58,1 16.7 Q 4.0 23 &7
2 K N 9. K R 1, 50, 112, 121, 1 A 10,0 37,2 |108,4 |
7. 1 51 3 57. A 5 | BE,¢
4 . 2.0 | 1s, 5K . K] & 754 |
K R X s 27, 0 69, ‘ . 302, A
47 10, i § 55 % 56, 91,0 | 101 B i 36, 1.7
43 3, . . . 5.9 B 56, 85, 89, 4, . s 294 85,3 |
4 L s ‘ X 24 . i 81, 97, § 2 27 8|
Y 4, i . 0 5 " 98,0 | 12,5 | 30, 1.7 . 322 93
L
Y45 FTL
7.5.G.S. Annua] Water Supply Papers HOTES U.5.G.S. Annual Water Supply Papers
Colorado State Engineer's Revorts £ E - Estimated (U.5.G.S. Water Supply Paper 379)
Lat, 40° 30' Long. 108° 02'
5.2, 7, 60, R, 95N,
3 milem east of Maybell
YAMPA RIVER NEAR MAYBELL, COLORADO
__3410 Square Wiles NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
"ax| 0CT [ NOV | DEC | JAN | FEB | MAR | APR | MAY [JUNE|JULY | AUG [SEPT |TOTAL | %
g E 1636.0 | 137.
[70) 81,
. B 27, E 1%0,0 | 12,7
A 5 R P L > % B O e e PO 236 | 17945 ]
81 207 | 23,7 [ 20, 19,2 19, K 138, 361 39, 139 26,1 24, 1288,9 | 1084 |
91 34, 29, 23. 19.7 [ 21, A 188.7 | 203,9 | 16, 2%, 13,3 [ 1, 958,2 | 80,6 ]
R % M 1 7 7 O 7, T YO BT, D
o 7 ] | 122 41 18, 2,5 [ 151,58
e 7 26,3 18 21 16, N6 T 4273 | ik | 77 | 22 11, e i
Sl 1 16 181, 5 | 408 28, 1407 8.4 |
41 25,9 | X 13, 15 149, 317, 289, 15 9507 § 80,0 |
LIRS 2. 22, 18, 41 323 9968 | 3.8 |
_g %g ig %. ‘g ig 54, 226,6 | m‘os ZZ K 22, 7 1140,0 | 95,8 |
o T2, . e | %, 189,8 | 508, i %, 1 % 1241.0 | 7]
(IS 28T 20,7 140,0 [ 33,2 | 25,8 | 20,9 | &8 11,3 blaf | w1 | 66 B s By
19001 25,2 [ o8, | 23,4 [ 24, 2,2 |16 1693 2 357 48, 57, 70,2
3 42 33 29,5 |20, 2,1 | i 28,8 [ 290 39,31 38, 38,3 | 2, 1064,1 | |
4L 41, .0 | 20,0 T 2000 [ 45, 163.6 | 27,6 | 17 28, 1, K 827, 3‘%
. 17 2 [ o 1.2 ) | 500.2 | %7 127 38, 15, 1387.8 | 116.7 ]
21 2 1 X 16,7 112 450 50, 20612 1 89,
n 18.9 | 2 93 150 3 1 174 31,5 ]
B s 20,4 | 69 2 377, 7, 1 ‘ 878,2 | 73,
g 12].0 .49 A ﬁ 5 2 255 a 25¢ Ak 21, ». 1144,0 | 9%,
A 99,6 1 95,7 | 17, o 939.8 | 79,
19 21.0 241" ] &0 o | 42 613 19, 5 1226,2 1703,
91 s 18 218 ) % 17,4 | 3773 | 174, 20, 8, 12, 930,41 ]
01 18 L 10,0 i 3% 13,51 7.6 | 1 24, £, y 87.3 | 7.
:| 18 15.3 b} %9, ) [ 451 240 49, 20 ¥ 90,0 1 3,2
4 28, 0 50 238, 361, 28 58, 13, . 1188,8 | |
: T 2 LY
A i ;s 5 <0 : 850, .
2 38 2 12, o 2.0 |8, R i 719, R mn L
45| 22,0 | 21,7 17,0 | 184 [ 46,0 | 16p,3 | 23,5 | 3%,7 | 815 | 24,53 16,3 17%.4
edt 8.
B I
y U.8.G.S. Water Supply Paper 918 NOTES
U.S.G.S. Annual Water Supply Papers E - Estimated




UPPER COLORADO RIVER GOMPACT COMMISSION Sat 10 Pu* Tong: 109 1

: SWL Sec. &, T5 5., R2AE,_
ENGINEERING ADVISORY GCOMMITTEE At mouth, 5 /i miles M. of Jensen
N BRUSH CREEK near JENSEN, UTAH R
255 Square Miles _ NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
“ear| OCT [ NOV | DEC [JAN | FEB | MAR| APR | may [JunE|uuLy | AuG |sepT]| ToTaL
1914
g 56, ~ g
A I— :
Q18 E
919 E
20— _ E
92| E
I 1 E
Q T B 1 | E
1 7 _ . 1 E
o B RS R I I
_2 s S
- Elnd 1397
He3sl 3.8 884
6 J..slg.0 [ o0
937 E 7.8 1050
938 - , E3ge8 [107.8
] - _|E27.9 77.5
40 N 167 | |
— 3L.0 94.5
[eagi ~ - “]os00 Jaaeeo |1/
4 29.0 80,6
944 R — e = 50,1 139.2
945 ] [ TR R AU S 96 SN 300 l
14 R — 36,0

NOTES
_1/ - Sum of the recorded flow at tils station (U.S.7.5. Watcr Supply Papers) plus the water stored in Oaks Park Reservoir with
i te correctiona for irrigation diversion
Lat. 40 34' 50" Long. 109 37" 20" _
SE4 8.1, T. 3S., R. 0B,
mile upstream from head of ltah

3
_Power and Light Go's canal, _ -
83 X UTAH - -
101 Square Miles NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN (000 ACRE FEET
[}
"vear| OCT [ Nov | DEC | JAN | FEB | MAR | APR | MAY |JUNE|JULY | AUG [sEPT[TOTAL | %,
g 042 l03.2 le2k Je1,9 |e1.9 le23 le3,3 le39.3 |e235 Je 8.4 |09.8 [0kt 1050 |13k.6
> had. 3.9 2.7 223 1.8 1.8 6.5 24b.7 2L.0 8. 5.1 5.2 91.3 1173
21 0 .2 3. 2.8 2.4 2.0 2.7 6.8 23.1 16.7 7.0 5.3 .6 80.9 103.7
9 3.6 2.7 2.2 1.7 1.8 2.2 E 250 1E 47.5 1K li.S NN 7 4 119.6 153,35
18]as e L.5 e 3.4 0 2.7 £ 2.2 9 2.3 e 2.8 o 15.1 {el1l.L le S.hk le 5.0 e 3.7 £3.8 Bl.8
191 4 3.3 2,5 2,2 ! 12 1 1.8 4,5 | 13,8 6.8 3.0 2.9 51.0 (SN
20 3 2.6 1.9 2,0 | 1.7 1.7 1.8 0.3 | 29,9 8. a7 3.9 91,3 (1171
ol 35 3.3 2.8 2.3 1.8 2.1 2.7 32,8 | 54,0 | 10 6.6 bals 128,9  |165.3
eol 4.9 3.5 2.9 2.6 2,1 2.2 2;6 33.3 50,3 9. 7.0 5ab 126.8 162.6 1 1/
3 Lab 3.7 % o 2.7 2.2 2.8 30.5 29.2 6 9 LN 3.2 100.9 129.4
24 3.8 2.9 2.6 2,3 23 2.1 2.9 18.9 9.8 b7 2.9 ol 573 3.2
3] i 2 2.0 19 1 1 EWR 11.8 8 Sl 5.l S84 751
26 7 3.2, 1 1 8,5 0 L0 | §.8 3,0 72,9 93
7 5 2.0 . 1 1 2,5 16,9 1 [ T6u | 33,7 86,3 __]110
8 5 EWR 2 2 fax2 8 4 4.6 2.8 | @78
P} e2.8 [E21 |E EL Py 2,5 |e 3lah [ 9.3 le 6.5 (e 6.3 972 loib | ¥
_0 L hal 13 2.1 2.2 6.5 23, 15.2. 3 7.0 Su6 Bhb 108.2
(R 2.4 2.8 2.5 1.9 2,0 2,7 9,3 5,5 2,8 | 2.3 1,9 42,5 54,5
2.0 1.9 1.8 1.8 s ;2 1.7 2.0 2h.5 18.3 8.4 5.6 bab )] 7ad ] 95.0
1.7 2.k 1.7 1.5 1.3 1.3 Lk 9nde | L b6 | 3.6 2.2 48,5 62,2
1.8 1.5 1.3 1.3 s e . b -] 3.8 7.8 3.8 2als 3.0 2.5 n.2 40.0
22X 2.0 l.8 1.6 N 1.6 b i ] a7 27.1 6.6 4.0 2.3 63.9 81.9
1.9 1.2 1.4 1.2 s o 1.) 2.2 WA &, had L8 4.0 4.8 536
-l ko 6 2.5 X 1.4 1.0 1 31.5 15, 8.7 5 9 —78.7 |
9381 30 | 2. T 1. 1 1.2 3 . 20 2 &9 | 5. I8 e Toet] 2L
91 6.7 4.8 ER 1.9 % 17 7 L3 | 2 5.3 | 66,3 18501
4 5ab 3.5 2, 1 17,5 6 a1 2, 30 1 Sk} 69,4
[ 1.3 S 0 31 6 6.8 92 118,3
421 9 6,2 4.0 K 1. 0 22,5 25,3 5 5,0 101,2
431 3 1.9 1.4 2 8 16,6 | 10,5 3 5 3,3 63,4 8.3
44] 2 17 1.5 1 2 23,1 | 36,0 | 12 [ 8, k.2 93,9 1120,
451 2 2.0 1.6 b 1. 1 1.3 15k 15.5 5 6.7 5.3 62.6 80,3 ) ¥
A0 y S -
i | L2 33 2.4 2.0 1.7 1.8 2.6, 21.9 | 200 2 4.5 780 _|
[ N SRR
E ~ Estimated _NOTES 1/ - U.5.6.S. Water 3upply Papers except E and e
& = Partly Estimated 2/ - U.S.G.5. Water Supply Papers
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STATION LOCATION

ENGINEERING ADVISORY COMMITTEE
DUCHESNE RIVER at MYTON, UTAH

UPPER COLORADO RIVER COMPACT COMMISSION
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NAME OF STATION

STREAMFLOW IN 1000 ACRE F

re Miles
DRAINAGE AREA
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- U.5.C.S. Water Supply Paper No. 518
= Annual U.S5.G.S. Water Supply Papers
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. mile downstream from Uinta River

lat, 40 13! long. 109 47'

DUCHESNE RIVER near RANDLETT, UTAH
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UPPER COLORADO RIVER COMPACT COMMISSION Lat, 40° 02'_ Long, 107 52!

S. 30, T.1K.,,R. 93 W
ENGINEERING ADVISORY COMMITTEE 1515 upstrean from Curtis Cresk .
WHITE RIVER NEAR MEEKER, COLORADO .
762 Square Hiles NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
WA in| OCT [ Nov | DEC [JAN [FEB | MAR | APR | MAY |JUNE | JULY | AUG [sEPT]| TOTAL M"{‘;N
4 1, 17 o 17. . 22,1 53 112.0 135, 44,8 . g4 480, 5
5 | 23 19 5 18 A 19,7 [ 3.0 . Gy 27.0 ERTT 322.5 v
6| 20, 1 . 20,1 5,1 3 24,0 | 49,6 ] 5, 4844 ) 104,9
713 20 1 2,5 5 184,0 [ 111.0 0 8 587,81 127,73
8 27 21 2 2,0 | 27,1 137.0 1 42,2 3,5 | X W81 [107,5
919 | 22, 21] 1 8 0.3 | 47.0 L2 | 216 7.2 | 20 %687 Tl
92 20 17 0 19.2 20,2 21.2 121.0 186.0 69.5 30.3 2L, §70.5 8
2 29, 25 21,8 9.2 0 25,4 | 1300 3,0 93,5 1 | » 706, 1531
2 9 24, 23 21,5 0,5 29,9 o947 | 1290 7 a1, 48,8 1105,0
2 . 22, 221 197 6.7 34,9 | 309,01 114,0 | 45,1 4| 20, 478, 103,
241 2s, 2, 22 20.9 7.8 0 26,5 90| 4.0 27.5 20 420 9
25[ 22, 23,3 |E 221 0E 215 [& 20,0 [E 2.8 [ 40,5 | 98,4 | 91,6 ] 41,4 . 30, 460,
26 26 22, B 22 E 21 E 20,0 [E 22 48,1 107,0 115,0 | 45,3 27, 22, 00.
T 2 23 21, 20 18,9 | 22, 35,4 ] 108,0 [ 115,01748,3 | %0, 27,
928 29 29, 27, 20,7 25.2 28,0 | 1500 | 126,01 6.7 41, 40,
929 3L, 38 E 215 |E 24 E 22,2 |E 33.8 |[E 50.5 138 192.0 37,
930 35.0 | 20,1 IE 24,6 21.5 3.3 29 42.7 . 115,0 o 33. 28,
931 28. 27,0 € 15,0 [E 16,1 14,0 [E 16,2 | 33.2 K 60.7 X 20. 21,
g3z 2. 0.5 [E 23.3 (B 20.2 o4 Je 25, 38,7 | _119.0 | 130,0 " 33, 26.3
933 | 25.9 | *24,2 |e 22.0 21,0 L0 [E 23,1 33,0 . 149,0 23,3
34 2. 21, 20.8 | 15.4 22 3 5.7 1 U5
5 15 16, 16.6 15.4 2 16.1 b3 £.4. 127.3 35.3. 17.0 17.4
6| 16, 18,2 15,9 8,6 16,7 17 3 17,2 sg.8 | 30 22,9 |18,
G37| 19,0 [ 17.1 16,8 6ol 71 16 1 B | s8R 31 15 17.5
3 18.2 0 17,0 0 14,1 20, o 108.,7 150,9 Lby 23, 26,
22,7 19,7 1,2 9.7 6.9 2 18
4 4y 17.3 6.3 108 617 15,
22, 39, 18,0 i 5,0 i 2,6 132,3 ] 103, 3 22. i
42 28.4 | 224 19, " Py o 47 107, 129, <0 21,
43 20, 20, 18,1 1/, , s L 5T 61, . 7 29, .
1944 18, 18, 17 0L 5 |1 85.9 1 19
19451 19, 18, 16, 16,6 i O | 20,7 10,7 60,1 32 20,9
[CHEEN
(=45 | 23,8 | 22,3 202 39.2| 75| 6] ma] o6k | aisa | 238 | ssa | 233 617
U.5.G.5, Wa Py N
T sz::: g‘g’i’ge;z’;eﬁi&?’(‘zﬁ; ;”dn;)‘) E - Estimated (by Colorado State Enginser Unpublished)
3/ U.8.G.S, Annual Water Supply Papers (exceot E and o) o - Partly Estinated (by Colorado State Englusr Unpublished)

Lat, 39° 58' Long, 109° 10°
5,2, T.10S8,, R, U E

WHITE RIVER NEAR WATSON, UTAH

4,020 Sauare Miles NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
WATER| %
ear| OCT | NOV | DEC | JAN FEB | MAR | APR | MAY |JUNE|JULY | AUG [SEPT |[TOTAL [, B
3TA 725.0 124,6 |
915 450,0 7,
916 635,0 109
7 1 e 885,0 152,
18 75,6 15,2 | 52,7 60,3 35,8 585,0 200,5 |
191 48,3 7.1 440.0 75.
20 740.0 127,
21 910,0 11
2¢ £75.0
23 49 119.2 110 52.6 47.9
24 5 30, 29, 27,0 24,2 28,3 |31 88,2 110, 26,9 2144
2 2 22 22.5 56 1005 91 59,
26 A BT 36, 5, 2.2 40, 62 1214 134 59
7 24, E 7 0,5 a1, 7.4 105 3, 3,
8 Bl 32, 27, A 22 .1 1850 18, .
9 K % 24y B s 70, 34 217,5 239,1 [ 179 ¥
Ol 63 30 1 3.8 12' 36, .
31 29, = i 20. % 3 64.3 5 3 21
21 25, 3 ;‘lé . 4 3 | 129,4 11 €0, .
9331 27, 25, . 24, 2 42, 54 71,0 159, ET 27,
9341 23 2 25 30, 2 3 42,3 6, 12,
51 17.3 17.0 20,0 20 20 23 233 | 63,4 12 32, 18
361 20,0 22,3 20,3 4 2} 23 39,9 [121,5 37, 29,
71 23 19.6 17.6 9.8 1h. 31, 22,0 | 82.7 . 54 . 3.
B 1 28,3 1 19,3 | 16,9 17.5 20 1,8 43,3 | 1244 1 43 1
91 29,0 20,1 8.1 20,1 20.0 726 1 L0.4 | 93.0 .70.0 |19, 2.9
40 26,5 22.3 20.4 2 5.0 7.0 [ 300,5 2
4} 0. 22 18 18 22 1.4 3.6 [ 156,1 1 4 R
42| 44,0 28 23 22,7 | 22 3, 107,0 | 158,5 14 Lbyg
4 29,0 27 22 21, 24, 3 0,2 | 56,0 87, 31,0 R
441 21,3 23, 21, 18, 21, 2, a5 | 04,2 111, 39.8 18,
94571 19.3 20 20 255 | 25 8 29,6 | 108,1 | 105 569 37
245 31,3 25,8 23,1 22,6 24,0 38,3 4B,5 | 1068 | 108, | 46,5 3445 31,0 540,5
1f=45 582,0
1/ U.S.G.S. Water Supply Paper 918 ( Except E NOTES
2/ Annual U,5.G.S. Weter Supply Papers ) E - Estinated




16 UPPER COLORADO RIVER GOMPACT -COMMISSION Npar Hainer = lat. 39 43 05, long.

ENGINEERING ADVISORY COMMITTEE nwf"‘sm""l"l“n‘s"_.ogs, s i ot Heinar

Near Helper - in SB{ sec. 36, T.13 8.,
PRICE RIVER NEAR HEINER, UTAH or NEAR HELPER, UTAH R,9E, 2 u
ear Hoiger) 430 11 NAME OF STATION STATION LOCATION
ORAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
WATERl ocT [NOV | DEC | JAN | FEB | MAR| APR | MAY |JUNE |JULY | AUG |SEPT| TOTAL o
41 2.9 2.9 1.8 2.0 2.2 7.8 28,0 n.a 27.7 12,8 7.2 2.0 1696, 18,2
51 4 L 2 1.8 2.2 La5 12,3 20,0 2.4 | 7.9 3.5 3.0 .6 42,7
[ A 3 1 2.1 2.0 10.8 29,4 52.3 22,1 12.0 8.7 3.9 149.4 J61.4
rd 2 2,1 3.0 Ll 21,6 56.7 63.7 10,9 EWA 2. 178,6 192,
8 2, 2,5 2.3 5,3 6,8 17,6 Vo 5,8 1;7 L 60,3 65
919 X Z) 2,1 1.9 5.9 18.6 3.3 6.1 2.2 2 91 92,
920 | 2.3 1. 1.8 1.7 1.7 2.3 6.2 67.0 27.3 7 128, 8,8

211 2.9 2.1 1.5 1.5 1.8 1.1 15,5 78,7 46,5 4 X oA 183.. 98,

22 5 2 5 2.1 La2 134 101,0 48,4 03 o . 198.. 14,2 |

23 ] N 2, o5 245 3.0 24,6 78, 30.9 9 . B ERl

24 7 1, 2 2.8 2.7 14,0 10,/ I} 3 2.4 48,4 52,3 |

2 3 % 14 K3 2.1 4e5 7.6 12,0 .0 2, K 4,0 52,6 | 56,8

2 .5 Lak 1.2 1.0 1.7 WA 14.3 20 » . . &

27 0,9 0,7 0,6 0,7 1,0 ade 6,3 13, o o . o 37, 40,9 |

2 1.7 1.6 1,1 1.2 1.3 9 12.7 41 2 . 12, o 125, 135,5 |

9 3.5 1.3 1.1 1.1 4.8 A 5.6 17, 1 794 86,1 |
EWA 1.3 1ah 1.2 1.3 1.6 6.0 9 10 K o 3, 574 | A
3,0 0, 0,5 0,5 0,8 1, 3.9 £0 o5 PR o 0, 0, 3.
o 0, 0.5 0,6 1,0 1, 5ok 12.7 11,0 10, 0 1. 7 62.3 |
3] 3 1. 0.8 0.9 1.0 2 3.1 11,7 13.3 8, 3 6, 69,9 |
4 4 b 1.5 1.2 0.9 Q 3,5 Q 1 2 0,9 0 26, 26,8 |
Q 0.2 0.2 0.2 0.6 1 3.0 8.8 12.2 11 K] 4 48, 52
1.7 0,9 0.L 0,5 0.5 2.6 24.9 22.2 12.1 8.3 Tk 5 85 92,8 |
71 3.5 0.7 ) 0.4 0.4 2.2 242 36.7 16.9 10,5 1.7 5 Q T22.)
3 8.8 Gab 1 0.7 0.9 2.7 9.2 26,7 14,2 10,5 9 3¢ o2 100,
2.8 1.5 Q 0.6 WA 7.6 7.1 57AK:) 11.3 A 40 K

4 0.7 0.6 0 WA 0.5 2.2 WA 13,6 10.9 8 N o

4 0.9 9.7 0.5 ) 1 3.9 7 1 2 o 107, 115,

4 2,9 1. 11 1 0 3 25 2 21, 3, N o 21, 1316

43 hab 9 0.7 * 0, 1 3 7 Wi y o 69, 5.,

2 1,0 [ 0.4 0 9 3 [ 0 18, 10 K 97, 105,
1945 2.3 [0 Q.6 0 0 9 2 753 10 A 3 67, K
Tatal | 90.2 53.4 ] 20,9 38,5 28.6 131,5 | 382.1 [1003.9 | 557,2 | 2773 | 204,0 [ 13,7 | 2%2,3
Mean
U=is | 2.8 1.7 1.3 152 1.5 4.1 11.9 2.4 17.4 8.7 6.4 La2 R.b

NOTES
A/ U.5.G.3. Annusl Water Supply Papers Price R. near Helper Oct, 1913 through May 1934 near Heiner June 1934 through Sept. 1945

Lat, 39° 00' lLong, 110° 09!
¥ SW 5. 15, T, 21 S, R, 16 B

GREEN RIVER AT GREEN RIVER, UTAH

920 Square NAHE W0f STATION Locatton ¢ 1aehas Vitey Bt
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET Jw: 11.”"1l oJunsZ)ql .
e 0CT | NOV [ DEC | JAN |FEB | MAR| APR | MAY |JUNE SEPT| TOTAL | %N
41 219 192,6 | 103,2 119,91 46,61 395,5 | 9. 1754,0 | 2123,0 | 156, 7082,4 1152,0 |
i mE i am faw e ] S
A " B b | | ) | 153,0 | 5743.9 1323,3 |
g e 7, né.o :&__;_gg 612,01 21559 Z%_Jzz.._‘ﬁ_
5. 5. A 153, 1 1
ST5e ViR o P T Y e T
122 90 2 | 243,81 388 ) 72027, T 351 5946
160, 116, | 476 [ 443, 547,01 2776.0] [ 204, 7206.0 |154.7 |
1, 34, 2La1 5. 7| 3648.0 | 2227 1. 6248.1 |13
A 31, 225.8 | 682.. 588,0 | 183.0 | 1% 4.8 11%.2 |
4] 239 27,; _.293_-_._723 . o %_ > ] . 3826,0 | La%“
g. 72, 275, ® [7AN 39,0 | | 969. .01/ |°
X 191,7 | 7 % , | 611.0 | 1121 71 | 198.° 93. 38: 9.1 |
(19271 18,3 | 102,9 [ 103, 218,0 | 38,8 | 1276.0] 1313. 3 | 230.9 ] 506, 2 _112.2 |
Jg.;:fL_}Q} 257,1 | [ 395,5 | 94,9 | 1879,0 1259,0| 445.2] 227,11 124, 5 1723,6]
219 169 97 | 483,21 728, 0| 682,01 639.5 [ 293, 377, 9 [138,8 |
9 255 166, 244, 610, 727,23 ] 1040,0] 339,0] 505,9 | 225, 4554, 97,
1S %.A é 1144 gu. 1% 91, i 2391,2_| 5.3 |
. B . 53,8 | 237, 1%, 48219 [103.5-
16 135 77 190,3 | 7| 107, K 3525,1 1 75,7 |
934 75 g8 132,5 | 43 35 1306,7 | 28,0 |
o 25_'*_86' 116.4 | 75 3| 2 |
112.%' 82,9 ] A [N 140, 17, 1%.. Iz.% 5% )}
. 1.5 81, 61, 12817 | 59, 7. QJE.I_' X
122, 124,31 120, 1010 | 263, 73,4 | 2%, 1746.8_{101,9 |
2 @—%’ 1281 103.5] 207 %.0] %T_Tz.
4 98,2 | 5 ¢ ____1% "_322“‘ 81, 3B, 1.0 §
151, 113,2 | g 100, L0216, 7.5 | 181, 122,17 [ O11 | o/
4 217, ”‘1 7 {168, n2.11 122,51 264,31 271, 152, 90. 3_|107.1 ]
y. 117, 2381 116, M,7] 129,7] 235,8] 0740 | 300, 118.. %ﬁ“ 91,7 |
2 123 5.9 112 7, 11, 252 391, 12 72, 44764 196,11
r 114, 1901 88 108,91 227 285.3 ] [ 2016.0] 335 41591 ]
NEAW
2h-45 | 1746 248,17 109, 006 23T 27221 278 | 16060 12700 05,5 | 2215 162.4|  4bkea
1/ WSP 918, Reoord at Little Valley Oct. 1913 to I‘.’JE 2/ U.5.G.S. Ammal Water Supply Papers
June 20, 1924




782 Square Yiles

UPPER COLORADO RIVER COMPACT COMMISSION Lat, 40%05", Long, 10603t

ENGINEERING ADVISORY COMMITTEE

COLORADO RIVER AT HOT SULPHUR SPRINGS, COLORADO

NAME OF STATION

3 niles upstrean from Beaver Cresk _

STATION LOCATION

DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
WATER| Y
vear | OCT | NOV | DEC | JAN | FEB MAR | APR | MAY |JUNE |JULY | AUG |SEPT| TOTAL Mé’AN
9i4 Z 13, 7.4 7. 6.9 10.8 | 36.3 | 197.8 | 2844 87.7 3.1 17.2 719.8 151.0
915 B K] 4 7 7] 33 60 159.7 84,1 23,3
916 Ly i 5 7] of 1.3 31, 112, 161,0 7e2 29,7
9 1 7 7 9 71 3% 84,9 | 281.4 5.7 33,7
91§ 1,0 3 4 o] 19 140 306,0 34,8 22,8
919 0,2 7.5 5 3 7.7 1 30.1 1143 90,1 3.6 | 201
920 10.9 7.5 7 0 o 21,0 | 38,8 1 180,7 | 260,) 3 38.4
92t 14,5 6 R .2 W31 2, 147,3 2. K 7.,
922 14,2 ok . 2 L0 18,4 97.5 35, 0, 1,
923 7 .0 5 5, 5e3 119 01,9 18, 57 5
%g 17,4 1 6 5.8 L | 23 126.0 2 1
926 22,8 1 .3 77 8.7 9.8 47,3 17160,0 | 23,4 | 206.9 31,9
27 11,5 9, 5 6.2 | 5.3 7.8 ] 29,6 17164.5 | 162.6 64,6 33.8
9281 180 1L 13,5 9.2 7.5 9.8 1 24,5 | 177.4 | 120.3 | 104.6 25,5
9251 12 9 5 5.8 5.1 72 ] 202 [ 135,37 189.2 90.0 42.0
930 [ o 9.5 9.2 6.8 WA 7.7 | s8.2 89| A6 | 49.6 |
931 16, 5 442 3.8 1 3.9.. 1 _46] 17.6 64,7 | 142,0 3.6 19.8
9321 1 .2 3.4 5.6 5.4 5.5 1 30,7 | 1287 | 1519 75,5 | 2.6
933 « 8,8 _5.6 42 WA bub ] 15,7 71.0 | 2387 | &7 18,9
9341 1 4 [ 5.2 5.6 8.a] 268 12004 1 47.3°1 132 1 106
935 7.0 9 | 5.4 5.2 4.7 6.0 151 | 47.1 | 1829 81.1 22,9
36 10,2 8.4 WA 6.3 5.5 7.3 5 16,3 | 150,2 | 55.0 34.1
9371 .3 94 6.8 5.3 5.0 62 230 93.4 B4.5 L2k 17.8
38 1,8 12,4 10,2 T | 5,7 9,5 43,4 | 41,6 210,4 65,3 19,0
39 1.7 8,5 6.7 6.9 6.1 99t 29,9 [1m.2 [ 1012 ],8 1.9
X0} 3 5.6 ] 5 5.5 5.7 ] 2L | Re,1 7 2,6
411 15,0 0 5,2 4 9.3 122, | 117, 7 [ 15,1
421 11,5 | 7.5 | 6. 546 6,31 33,61 914 ] 1859 | 550 [ 1.3
43 4 R 5 b 5, X e5.1 | 139, 48,2 &
a4 .8 . Ll a8 Tog9 s Mo [ 75,5 11517 [ 42,8 [ 9.8
945 3 N .1 ok 4,8 1 6.2] L7 128 76.0 37.%
WEAN
V-2 13,4 9.0 89 |82 5.8 7831 7291 [ 1166 [ 1.8 65,9 24,9 1.2 476.7
26-45 13.4 9.0 6,9 6,2 5.6 2,31 29,1 | 16,6 [ 176,6 65,9 24,9 1,2 476.7 —
245 13.4 9.0 6.9 6.2 5.7 83] 291 | 166 | 1766 [ 65.9 24.9 1.2 4767
1/ U.S.G.3. Tater Supply Paper 91€ HOTES E - Bstimated by Committes
2/ Annual U.S.G.S. "ater Supply Papers
Lat. 39° 33', Long. 107° 19¢

4560 Square Kiles

S 95 T. 6.5, R. 82

+ mile upstream from Roaring F

COLORADO RIVER AT GLENYOOD SPRINGS, COLORADO

NAME OF STATION

 STATION LOCATION

DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
0,
"Vran) OCT [ NOV | DEC | JAN | FEB | MAR | APR | MAY [JUNE|JULY | AUG [sEPT |TOTAL | /8,
141 g6 63,2 42 45,1 41, 62, 54 € 77,4 | 1114.0 | 357,2 [ 1€6.. 160, 30026 Ud.
15 [ 100, 58,3 28, 30,5 37, 45, .2 7.0 | 566,9 | 273.0 95, 80, 173L.% 3.,
glol #Aa, 48,0 | 42, 4ok 39, 76 142, 5 54,7 704.2 | 299.3 | 1F1, 105.. 2208.3 106,
91 7] 9%. 62,4 48, 42,7 40, 48,2 | 1724 22,4 | 1185,0| 583,6 [ 155, 90. 2947.7 141,
8] 7, €8,9 59,3 | 50,8 9.0 79,0 | L 66,5 | 1166,0 | 327.8 | 112 9 27784 133,
919 89, 48,0 52,0 | 4 0 3,5 | 156,7 5,9 329.6 { Ld.2 91 R, 5
920 X 60,4 51 44 9 7.0 74,2 5.4 989,0 | 360,0 5. %.6 |
921 67,7 |50, 49, K 6.9 | 103.0 7.1 | 1154.0 1.0 _[1°3.7 [ 13,6
922 63,0 65, 5 (R 5,5 | 202,6 €5 663,5 | 189,9 10, K3
23 6 51,4 48, 46, 1. 7.9 92,9 | 506.1 | 8%9.7 | 4187 86,1 | 101.4
241 0.8 2 5, 48 51.7 9.1 1,3 ] 222,09 77,7 61,2
9251 84,0 o 45, 40, 8.0 €4,0 39,7 9,5 | 204,% 104.7 101,3
926 90.9 64, 2, 45, 39.0 54,7 57,0 | 593.2 6.2 | 3848 | 1380 .5
927 3.0 56 5, 43, 38,8 52, 35.6 | 700,0 e, | 29,6 | 169,0 26,7
928 3 ks 2.0 169 72.9 9.5 | 843.3 789,90 | 4179 | 135.5 2
9g9 77 66, 42.8 1 47,2 41, 58,5 | 135 5P8.2 912.6 | 290.2 | 2129 [160.8
9301 110, 7% 51,5 47 55,0 263 380,58 573,7 | 198,1 | 202,7 %6,
931 78. 50 £0.4 | 36. 5, ) 4 . 261.¢ 363,0 | 113. 67.1 58.
2|50, 38 3. 78, % T 538, 642,8 | 286 115,8 | 58,
933 6, 49. 0. 7AH § 7.0 3. 21, 907.0 | 234, IR 36,
9341 s8 46,9 3 103.0 | 34 1 3 47,
9351 35.7 3 2,7 2,9 9 41 76,3 | 207, 69 266, 103, 68
[} 2 52, 2% ,1 5,6 4l 4y 21,8 [ 751, 576,6 | 236.4 | 167, 78,
937 2 5 40,0 ] 36.3 4R 9Tuh | 429, 34 173,09 5 65,
938 ) 5 W24 9.7 39.2 68 168.0 | 538 295,39 [ 2067 [106.0 | 1231
939 3 53,2 53.0 [ 60.4 £0.8 67 26,8 | 5832 20.8 | 124, 66,6 51.5 |
940 | 54,7 k] 36,6 1 35.9 36,5 48,6 90, 355,3 362 125 58,1 61,0
411 71,0 49,4 | 42,5 | %.4 37 50,5 £ 534,5 469,6 1163 €3,7 67,4
94 2 N 59, 49,0 | 42,6 40, 46,4 | 166 1 721,5 | 229, 78,5 46,1
943 49, 40,1 37,1 35 48,5 161 342,0 581,6 | 253,5 108,5 66,1
44 0, S 64,4 | 37,4 44 0.3 84 301,6 497,6 | 184,6 72,3 4544
94 0 5 58 7AWA 36 3 72 7.0 4614 | 2A7,7 | 180,5 73.3
WEAN . 7
14-45 | 72.8 58,3 46,7 | 42,8 394 56,3 1317 | 483.3 | _6B4.5 | 263,2 |122,1 79.3 2080,4

=
7]

1/ U.5.6.5. Water Suoply Paper 918 _=
2/ 4nnual U.S.G.S, Water Supply Papers

i

PR - 3.

e




Lat. 39° 33' Long, 1070 20!
18 UPPER COLORADO RIVER GCOMPACT COMMISSION

ENGINEERING ADVISORY GCOMMITTEE 150" East upstraan fron month
ROARING FORK AT CLENWOOD SFRINGS, COLURADO
1460 Square Miles NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
WaTell oot | Nov | DEC | JAN | FEB | MAR | APR | May [sune[uury [ auc [sept] ToTa [LB,
43 36, X 24, 25,0 .7 N 432,9 | 6525 | 383.1 | eo. 470 | 1847 |17,
5 " Q| 26, 22.8_| 20,5 N " 85, 256.6 Liié 41, 3. 8, T2.8 |
27,9 | 26, 2. 21,2 5 69, 89, 401,5 | 229, 1L, 8, 1231,
ﬁf“ 38 33 32, 26,1 2 5t 6 498,91 3] 102 142
37, 1 29,5 2.5 8 58 2 578.6 | 166 6) [3 1361 132.4 ]
5 3 k) WA 24.0 71 L) 97.0. 913
1.5 30, 24 27 3.l 305.5 A LA 230.3 88.9 A 1356.0 131.9
2 o 5, 5 25 20 3l (] 9%, 5 11,9 g 91, 61,8 1284, 125,0 |
22139, 0, 0 2 22, 32, N 57 oo 336, 71 9. 1072, 104.3 |
2 38, 3, L5 | 28, 20, 25, 18,0 [ 400, 3 9. 12% 120,3
SatT 7. 32 2% 2 1 3% 33,4 9% %.313/
251 38, . 23 21,2 29.7.. | 66, 196,3 | 242 L4 78, iy N 978, A
26| 59, 2 | 28, 3¢ 20,0 25, 174.5 307, 163, 54, 32, 987 1
33.. 9 | 2. 22,2 | 25. 257, 359, 165, 89, 10, 1170, 13,8
2 55, 41, 33 27, PR 29 2% 17 60, 3 00, 107,0
38 29, 26, 22 26 5 2243 169, 93, 17,3 |
50 32, 22 23 72 13,7 | 265 109, 85, R 91,
8. 28, 25,9 | 22. 17.0 [ 1r,8 | 28,0 [ @6, 166, 56, 26,2 |__32.: 5, 53,
. 26, 22, 21, 19, 2,6 61, 248,71 7348,0 | 214, 79.9 ] 38, 1241, 111.0 |
31 40, EDN L 35, 24, 6 1% 409.4_| 103, 42,0 92,3
33.2 1 25 20,9 20 17, 0,9 ] 52.7. .1 169, 72,5 18,0 22,¢ 499.. 48,
25 208 20.6 17, 14, 2.1, 32.9 102.4 382.0 16%.4 %6.3 43 899.2 87.5
7 28 25,4 202 | 22 9,7 [ 300 [ 26401 9021 60,01 389 | 10480 1101.9
7 23.5 2, 19.1 21 9.9 241.9 191.8 9.7 35.8 35 789,1 7%,8
K 29.4 26,3 22, 17,5 24, 644 | 2186 | 447,2 | 186,1 63,2 58,3 1 1194, 6.
29.2 25 19.5 25 85,5 218.2 | 191.5 62.0 279 38 %7 7
4 25, 20,2 | 19 16,9 | 21 19.6 589,
17.0_ | 204 0.6 42,
42 o 29, X 19,0 ze.g 70,2
4 2, i 2 19,0 22 72,9
1944 1%, 25 19.8 T 21,0
1945130, 28 2% 22,8 | 179 | 20,6 0.3
| MEAN
U-4s | 42,3 | 32,5 | 276 | 252 | 208 | 24,5 51,5 | 206,2 | 330.8 | 1550 | 63,4 | A7. | 1028.0
1/ U.5.6.S. Water Supply Papsr 918 HOTES
2/ Anomual U.5.G.S. Water Supply Papors

Lat, 39° 13' Long. 108° 15¢

5. 6, T2 10 Sy R 97V,
3.4 miles upstrean from Plateau Creek

COLORADO RIVER NEAR CAMEO, COLORADO

8055 Squars Miles NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
(WATER
Vean| OCT | Nov [ DEC | JAN | FEB [ MAR | APR | MAY |JunE|uuLy | Auc [sepT|TOTAL M"QAN
P} 2562 |
.
3875 5|
1975 K
ABT! 133
9 2850 81,3 |
4575, 13,5 |
700 134.1 |
= 350, 98.4 |
£ 4200 119,8 |
5754 102,0 ]
1100, 88,4 |
02 114,
e 4000, 15,
% 44250 [ 126.2 ]
4450, 127,0 |
0, 8,4 |
2000, 57.1
3550, 101,3 }
r T T 2 ) S0 Y | 6300 | 236 [3) 7,0 | 1850, 0
61, &1, 2. 115.5_ | 357,3 | 1272, 475, 16 2860, 81,6 ’
08,4 | 7. 73 683 | 3294 | 1168,0 | %2,5 | 347, 22.2_| 3637, 103.8 13/
(19371309.1 7% ) 15 a4 s 7 " [ 2537, 72,4 ]
[ 122, 9. 79 7. 7 275.4 | 866, _@53:% A - 15 |
9 1 fi0%.e 13039 1 o0 750 1 82,9 | 657.7 | 188.3 | 100.4 | 102.0 | smi L)
40795 7, 2 2, 62 127 541 533, 61,8 | 81 102 1998, 7,
4 ol n TR 948.2 | 803, KL 91 B &5
86, 0 R 5, 5] ) |
y 93 %. LR %2‘— 73,6 | ’g’. Bt 13_5; | 306.— 1% 2 | 117.0 ] - B
4 %%:__ 15,2 [306,6 | Tiol 7,4 1. 117, 564,.4 | 889, 377.6 | 1230 | 7.8 | 37, 7.5 | J
2 7| iii: " 78, 7, 9%, 115 1, 4.6 1 498,6 | 287.1 {117, 257, 5
[
s 1 9%.5 853 | 75,8 _ | 89.8 7.9 | 862,2 | 339.0 153,5} 111,8 | 2898,9 4
2h=L% ]
1/ U.5.6.3, Water Supply Paper 918 o
R/ Anmual U.3,G.S. Water Supply Papers E - Eatimated




UPPER COLORADO RIVER COMPACT COMMISSION Ly 290

Leng, 1080 161 1

'
= sk 5, 1F, T,
ENGINEERING ADVISORY COMMITTEE 11w apiive
PLATEAU CREEX NEAR CAKEQ, GOLORADO T
604 Square Miles NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
S eaa| OCT [ Nov [ DEC | JAN | FEB | MAR| APR | MAY {JUNE|JuLY | AUG [sEPT
514
2
] -
1 -
918 S AR
919
920
92|
922
23
24
2
20
2
92
2
93
93 5
2 M
6 AW N T, 2,2 2,0
2.1 3 .7 | 3.2 2,8 4.5 10,5 53,5 3 7 FI 2.7
5,2 4 4 4 4 6.9 | 30,1 7 66,5 8
6,8 [ 54 [N 4 7.8 16,6 7 1,9 . R
4 1.5 3 3 3 4 5.6 157 1
JT 6.3 5 5 5 5 6,5 12 10; 5 " :
421 20,5 11 91 | bk 6.3 7,31 4%, 11 5
431 6,3 7 I3 5.4 5,0 €8 | 18 . 6 of .
1944 5.3 3.6 %] 5.4 ] 7. 119
11945 5.0 5, 40 46 LT 6,6 10, 62 2
i
k]
MEAN 4
3745 €,9 5.9 5.3 4.8 425 [ 187 65,3 | 36,2 3% 4.2 1,7 169,0
U=45 = 186.3
— ¢
1/ U.5.G.S, Rater Supnly Paper 918 NOTES 3
2/ Armual U.5.G.5, Water Supoly Papers E - Estimted '}
lat 02' LR P
5,25, T, 18,, R 1 W )
2 silea upstresn from_gouth
GUNNI3ON RIVER NEAR GRAND JUNCTION, COLORADQ T
8020 Square ¥iles NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW [N 1000 ACRE FEET
[
M ean| OCT | NOV | DEC | JAN | FEB | MAR | APR | MAY |JUNE|JuLY | AUG [sEPT|TOTAL [ 5,
31q 27970 1136.1 |
915 1850,0 | 90,0 ]
6 2610,0 1127,0
9171 61 56,5 55,3 52,3 50,0 79.9 2073 | 632,5 | 10000 | 406 | 108,86 45.9 2850,0 {138,7
8 55, 61,9 55,8 55.3 83,8 162.3 555.4. £62.3 149.1 46,7 7 20240 98
19| 62, £ 68,4 | 49,9 | 48, 81,3 56 05,4 | 292,2 | 126,0 [ 68 42 1677 8l
20] 55 70,5 60,0 6,5 75, 66,5 10,6 T°1361,07 953,0 | 284 28 44, 3025, 7
21 79 K 57,1 4o 59 89, 27, 3, 2031,0 | 286, 154, 90. 758, 34,
922 75,0 1, 51, 7% 77, 2 609.0 | 114.6 | 2 29, 308,1 {1323 |
923 A 61, 61,7 4 0 28 674, ¢ 266,9 |_180 105, 22,07, T
24 | 14, 89 65, €0 5 5 207, 580, 95, 17, 2, 1996 ,¢ 97,2_|
25 80, 60, SF 57 3. 8,6 7 E3T B, 120, , | B30 ]
26129, 0,3 61, 49, 6. 68, 62,1 | 543, 512, 565 § 3y 99 .. LR
27] 82, 74,2 | 64 59 g 7, 22,2 | 759, | sk 35,5 | 1 172 2433 8.4 | 3/
281110 g 1, 82 67,2 | 104.0 82,4 [ #N, 3| o5 91,7 43.0 2472 20
29 77,7 84 58,2 | 45,3 | 46,5 | 109.8 02,9 | 89,3 | 768,4 73,3 | 2178 | 295,1 3068,7 | 149.3
201615 114 73,61 49.9 77k | 72,1 89,1 [ 4050 | Lid.B | 107.6 | 1620 52,1 2099.9 |102,2
931 | 83,6 70,9 | 67,5 | 66, 57,5 52,0 61,0 | 129,7 | 126 32, 15 23,2 786, 8,3 |
2] ese 77.0 66.2 | 47,0 | 8.6 76,2 342,0 [ 703.7 | 483 192 2%, 42,1 2259.4 | 110,0
21 56,5 67.1 | 52.7 381 40,6 64,8 75.2 | 359,81 553 82 32, 44.0 167,1 | N4
,‘_4 55.4 61.2 574k L4621 Lok Zhal 155.0 34, 10, 15,9 606
51 16.5 0.7 | 8.8 | 4.2 3.2 | 45.0 | 59,1 [ 2655 | =83 U7 55 52,4 5 7,
936 60,9 | 49.9 50,1 | 44.2 55,2 2915 | 629,3 72,7 4 .
71 Sl 61,0 2.8 7] LdiaQ ) 163,2 | 62,0 X 82,4 28 . 1495, » :
93811 57.9 6243 1.9 CI%E] L5.4 78.1 35%.2 4 182,0 N 2 >
9 5 75.. 1 2 Sud | 2 376.7 1 B
940 .6 59, 9 [ 48 5,0 1. 128,3 [ 335.7 . 29, .8 .8 | 5.
94| £ 62, 2 50 0 3 123, 871,0 63, . 1, 2295,0 113, 2/
9421 197,7 |121, %) ki . 5, 546,5 | 759,5 | 687, o 67, 55, _2895,8 [140,
9431 56,9 5, 584 56, 956, 279 B 397, 153, 87 1760, 2
19441 68,7 7%} 61,0 51, K] 53, 102, 7575 €93, 0. . 44 2236,6 | 108,9|
(GAG ] 58 L0 | 63.6 52 5 90,7 | 627 40 3 122, 6 1804, 87,
| MEAN S SR —
=45 | 77,8 734 | 61,8 54,7 | 534 | 70.9 199.7 | 5929 | 526,06 | 158.4 80,3 67.9 2017,2
=45 2050.9
1/ U.5.G.S, Water Supply Paper 918 5t
2/ Anmuel U.S.G.S, Water Supoly Papers E - Estimated




UPPER COLORADO RIVER COMPACT COMMISSION L-t-sst”w Long. 108° 58

S S15, TSAN, RIOW
20 ENGINEERING ADVISORY COMMITTEE 0,3 mile downstream from West Creek
DOLORES RIVER AT GATEVWAY, COLOR.DC
4,250 Square Niles NAME OF STATION STATION LOCATION
ORAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
WATER OCT | NOV | DEC | JAN |FEB | MAR| APR | MAY |JUNE |JULY | AUG |SEPT| TOTAL u%’m
a4 B 640,C | 81,2 |

B E__7%0. 92,6]

A [E1090,0 [13R

1 E__1150 14

B

) 575, 73.0

>0 1265.0 | 160.5
2 1400,0 | 177,
55 057,0 [ 134,
23 897 113,8 |
a2 650 82,5 |
2 543, 68,9 |
5 7,0 | 1214
53 3060,0 [ 13L,5
5 37,2

9

Q 6 7

2 285, 3%.

2 124,
933 370,0_} 0 |
93 230

k 536,0 | 67.9
227 | 2628 | 27 L7 Y 18 12,1 ) " go,51 3/
3 10,6 8,1 10, 10, 1,2 | 39,8 92,4 215, 192, 48, N 3.3 8e8,7 | 112,
15,6 i 1 9 9.3 | 54,8 9, o 35 8, X 17,9 379, 48,1 |
4 7.8 6. 6 7 2.4 | 174 1, 66 1 2 | 17,0 A 57,

3 12 13 13 2 20,0 | 41,1 1 8 98 32, 1333,0 1169,2 |
a2l | 6 E3) 25,8 22,1 | 49.8 15164 27, 213, 45, K ﬁ: 200,21 2/
43 %] 1, 21,5 13,9 | 20,5 [212,2 1, 5| 23 18 5 | 75.7

1944 28); 9.2 10 EWA 12,2 | 16.8 9 1.2 .7 7] 4 967.3 11253 |
1945( 7.5 N s 1.7 152 | w2 [aua P 23] ol 3211 29 5, 657 83,51 ¢
[V
(3845 | 96,6 16,3 | 13,5 | 12,5 1.6 | 31,8 [207,2 | 29,2 | 3151.0 | 42,7 | X9.% | 1. 839,27 | 105.0
Ti=5 TR | 150,05
1/ Water Supply Paper Ol NOTES
2/ U.5.G.S. Annual Viater Supply Papers E - Estimated
lat, 38° 49' Long, 109° 18" . . _
SAC.LI_Zﬁ_K_u_l_____
1 mile downstream from Dolores River
COLORADO RIVER NEAR CISCO, UTAH
ME OF [
24,100 Somea iies HANE €F STATIN cesone? 1A N, SOSATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET Colorado River at Moab, Utah
"Vear| OCT [ NOV | DEC | JAN | FEB | MAR | APR | MAY [JuNE|JuLy | AuG [sEpT[ToTAL [ %,
91a 1 293 | 214 2.8 | 180.2 | 151 584,0 | 2080,0 | 2808, 526,9 | 137,

513734 | 200 s 113040 10 1% 577.8 %77 | 8] 1/

6 1m.5 155 81,6 | 186 422, 75, 79.0 | 2012 503,8 | 121

714236 | 208 23,0 | 138,8 | 53 1768,8 | 141,

81 1068 184, 170, 55.4 | 159 103

19 | 228,64 | 220, 204, 51,6 | 136,0 | E_ 48 78,8
20 157,5 8 172 178,0 | _190,5 | E 0,0 | 143,9 |
245,5 241, | 186,8 | 188, 1744 E_ & 143,
22l 21,0 29, 2 178, 0,0 E_ 6880,0 | 111..
L35 88 183 7273, Y
41 2008 A3 150,3 PR, 2 ’
16,7 &) ) 135 o 5024,9 | 81,2 |
<t 3%’1 0 fﬁ ‘7‘1’ ]1.22. | 6601.4 | 106
o1, K 166.3 | 3. 160.3 | 7547, 122,01
135, % 21,5 | 209.1 | 1916 | Hithee] !
252, 22 5 140.2 | 128.5 | ¥510,8 [137.5 |

040 20 5 5| 6057.0 | 98.6 |

1123, 72, 142, 5. 52. 2/

7 o 7, ]

kY LY 79, : 7 2643

41 160 52 0 2

51 3 03 2%,

[ £2 3 12,

.157_ 158, 2, 17, 115, 5

L LS PO, 169,3 | 149 L/

[93e T, 3 76,2 140 5T ¥
4 2 50, 5 31, EY2

é 29,2 E 54 39 52
4 5701 ) |29 0, 3
431107 [ 1060 | b3 | 153, Q3 v
441 18, | 215,4 [ 1895 k) 52,1 !
45 [ 159.1 95.7 | 1M1 9.9 ¥

| MEAN [
=451 2%, | 200,2] 167,81 1516 | 153,4 | 212,6 | 57,2 | 1560.8 | 373.5 | 640.1] 293.5 | 219.2 €186.0
}
W S . 'JTI'
ater Supply Paper Ol HOTES 5.C.S.
2/ Record transeribed from Water Supply Paper 918 Ey. g,ns..ggaMM1 Teter Smpriy; Tapers




T4 S, 20871 o 21

UPPER COLORADO RIVER COMPACT COMMISSION (RioBgAncc) Lat, 37121 45"

Rito Blan,
ENGINEERING ADVISORY COMMITTEE (7:77 Tat. 37 110 400 —
) laom
SUM of the RIO BLANCO, RITO BLANCO and SAN JUAN RIVERS at PAGOSA 3PRINGS, COLORADO (San simn e g&f}%‘yﬁ&a
379 Square Wiles NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
TER| B,
“tan| OCT |NOV | DEC |JAN | FEB | MAR| APR | MAY [JUNE [JULY | AUG |SEPT| TOTAL W
914
5
6 -
iy N
8
919
920 .
92
922
923 - -
24 _ R
975 -~ | - [E
_ 0 126
228 E 298.0 %
= E_450.0 112
930 = E_290.0 | 72
931 I . I - s B 210 D5
9 § 551, l?gl"
3 P el i
934 s 2l . - %
9 _% . ; 3 % T JZQL*E 27 5 1&5
3 i X 3 7 4
937 10, 1, ‘ i A 3 86,5 [ 177, 27,
:-3 13. . 2 3. i . 67, 1.5._ 159, 37, 1, 2.
(19397 13, . . TN 6 7 ¥ e, " % . 12,
401 =, > : X TRANEEIR ﬁé . 7 9,
194t ] Lie » '} 1 . 104 201 21), 117, 24, 2
P20 M O 7 W 2 VX 0 . ; 78 L1l 15 3. f K
043 "2, ks’ . . ¥ ), 66, 3 . z .
19441 & 4! 3, A 3L4 150,
1945] 8. [N he K 39, 144 17, K o5
Mean
36-45 | 15,8 747 5.2 | L5 4.2 104 | 54,8 2270 J107,5 | 334 [ 2.0 | 11 393.5
-5 399.5
_NOTES
E = Eatimated _1/ U.5.G.S. Water Supply Papers

Lat, 37 00' 10" Long. 106 54 20"
NW4S. 2, T.32 8,8 1%
340 feet downstream from highway bridgs
at_Colorado-liew lexico.State Lina and
NAVAJO RIVER at EDITH, GOLORADO L nile upstream fron Coyate Graek,
NAME OF STATION STATION LOCATION

STREAMFLOW IN 1000 ACRE FEET
[}
JAN FEB | MAR { APR | MAY (JUNE|{JULY | AUG |[SEPT|TOTAL /é N
n . . 32, E 32.7]E 12,5|E 9.8 |8 . 105,
8 s R 3y 38, 20 2 TR N
R 21, 36, . 20, 12,3 N 32,
. 24 . 32, +S|E 30,7]E 5.0 74 32,5
3 : X 18, i 8 & 8, 62,4
. . . . 45, 2y 17. 9 10, 106.4
3 . 4,8 2.9 o 21, 78, 46, 17, 3 240, 182.4 e
7 7 2.6 2,2 1.9 4a2 9.7 32,2 46.5 15 ST 139 105.9
L} b 2.6 2.4 3. 7.2 26,8 56,5 35.7 9, 3.5 2.1 155 17.8
L3y dad 2.0 2.0 1.3 4.5 6.3 1.2 33,2 29.2 N 7 f.3 122.0 R.5
1924 5.8 3.3 2.9 2.5 3.8 4a3 26.3 3.4 20,1 110 42 2.3 122,9 93.2
19251 3.0 1.4 1.7 1,1 2.6 7.9 19.5 231 17,7 2.6 5.3 4.7 95,9 ®7 ]
15260 70 3,2 2 2 2.7 E 5.7 22.3 34,2 0.6 1.8 5.0 2.5 1320 1100.9
19271 2,8 2.1 2, 2,3 2.7 6.3 27,0 40,5 P 15,7 6.5 16.2 111.3
1281 6.5 5.7 3 EWA 3.8 6.8 9.4 27,4 135 5.4 3.8 1.4 91.2 £9.2
19291 1.5 2.1 1 E 148,0 1123 5
1930 B E 930 20,5
TN . E 7.0 53.9
932 E 1830 [138.8
11233 - E__78.0 59,2
18234 E _§7.0 13,2
1335 51.0 214 8.7 5.8 [E 155,0 [117.6
236 2,4 2.0 2.1 2.3 9.5 2.4 1.5 10,8 Lok 71 5.9 115,3 87.4
37 9 1.0 3.2 3.3 7.2 4 51,8 27.0 10.0 3.7 169.8 |
2 1.9 2.1 2.1 6.8 _{. 291 3544 39,2 10.4 3.8 [ 5. 108.1
5 cifoa2al 2.2 L9 g | 187 | 25,1 11.5 271 2.2 L 8.2 | 65,01 3/
3 YA 1.6 1.9 6| 12.5 22.9 1.2 3.1 3.0 o N 3ak.
6 7 2.3 2.4 5.1 211 73 55,1 2.7 9,3 218,5 5.7
72 4 3,7 2,7 5.7 51.5 35.9 961 4a | 3.0 Wl 11521
9 2 1.l 1.0 L5 22,7 Q 18.5 6.9 3.6 8 88,8 7.3
20 1.6 1.5 1.6 2,3 12.0 5] 39.2 12.9 3.9 A 116,0 88,0 | |
L 2.5 2.2 2.3 3.0 15.8 28,5 9.3 L6 2,0 119,3 9.5
| Mean J- e —
28 . I A .
6=45 | 4.8 34 2,7 2.4 2.7 23.6 3.6 29.8 12.9 6.0 Lak 137.4
Mean |
CIA T 131.8
NOTES
E= Estimatad (Months by Colorado Stats Engineer, unpublished) _2; Colorado and New Mexico State Engineers Reports
37 1,8.G.S. Water Supply Fapars




UPPER COLORADO RIVER GOMPACT COMMISSION Ss 6, T3, R. 5 .,

le above mouth
22 ENGINEERING ADVISORY COMMITTEE
PIEDRA RIVER AT ARBOLES, COLORADO
650 Souare Miles NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
M| OCT | NOV [ DEC {JAN |FEB | MAR| APR | MAY [JUNE|JULY | AUG [SEPT| TOTAL MZ‘;, i
41 0.8 7.1 5,0 4 4, 32,0 [ 61,3 %.5 0.4 | 46,9 % 15.6 92, 03.0]
51 40.7 | 15.6 | 10,0 4, 7 26,7 | 112.0 [ 11,0 | 13,0 | 27.0 B Vol 15, 35, |
6] 103 6,6 [ . 10, 89,6 | 102,0 | 13,0 L] 20,3 5 i !
71 671 15 4,0 88,4 | 129,0 | 352,0 | 73,8 79, 5 !
8l s 4 2 274 54.5 50.0_|_ 6.4 1 206,/ 5
9] & 5 A 4 73 95,6 | 65,971 48,7 | 3 382 100
2 B B 1 12,6 1 7 208,0 | 158,0 20,7 2 X £63., 174 p74
2 A 10, 10 13, 7ol 34,0 | 3 92,6 | 130,0 52,5 50, 15, 122.
22 7 54 4 % 5,0 53] 7 138,60 | 109.0 | 23. 1, L. 203 106.1}
535 2.6 4.0 7. 6,8 1,2 49,6 [ 1050 | 78,6 | 22,0 | 23, 23, 342
17.0 | 32,0 % 9,7 3 309,0 | 112,0 | 78,0 | 20,5 6 K] 400, 105
2 3.7 ;g ?, 2.3 3.0 201 46,0 | 64,0 | 3,0 F 29,2 | 13, 321 E;__g% g_gL
2 2.2 | 12 7 -
7 7.0 6.0 5.0 4t 4.3 15,71 73.8 | 112,0 | 86,3 2.5 129.4
1.5 68,7
2 EL32.5 1137
5 £255.0 67,0
E E180,5 474
3 E560.5 17,3
335 11,0 55,4
E128.5 33,8
EL57.0 120.1
77,9
7 EL59.5 120.7.
B43P,5 15,2
E23L.0 €0.7
2 E170.0 AL
E711,0 186,8]
Z E534,0 10,
y: B, 65
1944 £369,5 o7
1845 £303,0 k)
L-25 | 158 g2 | 6.5 t3 7.3 | 2,2 | 73,5 | 130,68 [95,7 | 71,0 | 23,5 13,9 | 227.5
L=L5 380,6
NOTES 1/ WSP 389 snd Colo. State Engnr's Reports except
E - Estimeted 1916 end Dec, WY 1921 which are unpublished,
o Sec. 20, TRN,RS5W, . .. _
1/4 mile from
P River
. Lat, 37° 001 20"
SAN JUAN RIVER AT ROSA Long, 107° 24! 107
1,99 square niles NAME OF STATION Rocont oy to S0CBY Wain ot
ORAINAGE AREA STREAMFLO IN 1000 ACRE FEET Piedrs & Sapn Juan above mouth Piedre.
W
fean] OCT | NOv | DEC | JAN | FEB | MAR | APR | MAY [JuNE[JuLy | Auc {serT[ToTAL [ %,
914 .8 19, 5.0 2, 7 V5.2 | _261.5| 258.5 | 108, 2.0 | 54,8 049, 109.7
BT 05w | F35s [ H20:8 | T 7 JO N 700 B P WU WO 0 7 20 T ST T
[ 15 042, 2 220,0 | 927.0] 265.4 | 126.1 | 341.1 | 7.8 145
71 7. 38. o o N 198,4 264,0 99.0 06,8 9.4 21.5 151,01 1/
£ K 10 N 6 72,8 149.9] 173.0 53,001 30,6 32.9 £18.0 6hab
19 1. Y. 5 B B 43, 175.9 | 23,6 178.9 | 127,3 | s9.8 | 26.3 897.8 | 93,9
2 20 3 &3 0, 191,31 510,00 435,0 | 1997 | 57 200 | 1672,3 [w.g] .
6 18, 29 18 67 66,3 | 210,0[ 311,0 | 127,0 | 133 51,0 | 208,10 13,0
o 2.4 1 10 13 50 169.0 28,0 292,0 | 63,8 | 27 10,2 1 1010 105,6
1 7 2 50 1.0 15,0 241, 7.3 | 53 TN 905 a7
2 35 5 2 33, 8 85 0% 73 06 53,0 0, 102,71 2
2 s 7. 0 0944 3 2], 8,1 | 29.; 5 7,5
26 7, 34+, 20, 20 16, R 125 o4 208 Ty 35, 21, . 770 30 i
20,3 [ al5.5 | a15,7 | als, R ¥ 18,1 302,9] 264 1221 | 42 1 1231 7
5 3, g 2. a 8 191,0] 1 27, 22, 7 R
5 19 0, x 189,0 282,0] 20¢ 73 127, 102, 1081 a/
a 7. 9 1 11,0 | 127,0] 120 55 37 3 11
0, . . n, K 65,6 | 129,0] 102,0 T 29,4 | 22. s S1e 21
1 T 4 11,0 | 392,60 | 352,0] 28,0 | 135,0 | &7 1400,
0 2, ,0 41,0 109,0] 192,0 PA 22 175 By B8 !
1 T 13, 77,0 78, 19, N 10, 20, 0, 33,
R s . 1,0 R 65, 232,1] 3917 | 175 57, 3. 112, 115,
;z £ % 53 e . (3‘ €6, 89 225,080, 23, L7 |39, X 7.5 | 4/
v 2.0 K i L o Ty 18 1| 200 2, 2y 1, 1 120,
13,4 | 78 26 289,9] 291 s : T
H3 40 g 1 11 171 74 37, 578,
: §§ A £ 61 37, 7 6,61 58,7 [ 1, LYy Q.. 25
7 e 1g 28,3 22, 582,5 0,5 | 22 0,0 5 o 1777,
e TR VA A e T
2, a2 > | . . 2 2! L4 1
EE: i{; %’ X }g 254 ég 303,1] " 290.0 19,4, E
181,1 50 24,7 ; 757,
| MEAN
3501 199 s | 1 19,4, g 2 26.9] 220,3 [ 85,2 | g | %4 | 9566
a-Revised in accordance with -Tipton-Barrows re rt, 2-8-19: Q] 4 K
o-Partial record satimsted p;-r:ledn-USGS TSPy den Junnzéole. %; hoiazm:‘:f gp;‘:i from N-#e 4 2::—:;; l;:;;:a
*-Indicates recorded valus has been revised State Engnrs. Revort 5/ Coleredo State Encnrs' Rerort




UPPER COLORADO RIVER GOMPACT COMMISSION S5 timeon
ENGINEERING ADVISORY COMMITTEE =L ugetcons fioa ook Sraek

3/4 mi, upatream from Ignacio

10S PINCS RIVER AT IGNACIC

448 square miles NAME OF STATION STATION LOCATION
ORAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
[
" ean| OCT | NOV [ DEC | JAN | FEB | MAR| APR | MAY |JUNE | UuLY | AuG [sePT| TOTAL "
4 L 7.4 7,0 5,0 6,5 247 43.9 41,00 <2 3 3.0 33,8 }
51 26,4 10,8 5,4 EW 5.0 1 55 45,4 5 K 5.5 | 146,5 |
61 s (N I N N A %o. PO L U 037116 !
yA N7 10,8 6.2 7] 7.8 37 K] 1 . 3,0 169,3 |
8 3 é 3.6 4] 3.2 15 S [ 13, 3.6 59,
9 1 52 a 5 2l A 1000 | 65.2 20,9 2|12
20 10,9 1 15,1 23.1 8, 152,0¢] 129,0 4 1 51 2/
921 5 s 6,1 ) 5, 17,0 R1,0 | 128,0 50, 33, .
972 3 [ 2 3 12,2 92,9 [ 105,0 [ 18, s 5 5|
923 0 X ) £ 5 £ 78,3 | 80,1 | 21, 13, 11,
924 13 bt 7.5 279 a7 3 83,5 | 43.0¢ 5 5
25 3 2.5 12 3 22 wal a0 T u.7 9.1 | 30,
26 28 8.4 5.8 3.5 8 7| 58.8 | 1
27 4 5, 5,0 | 12 5 109,3 | 75,7 1 3 5,2 53,
8] 1 10.2 [ 7 ¥ ) 1] 26.7 2.3 )
0 3 EX 84,7 | 69,6 [ 1 0,0 3; 2
93 22, : ,0 2, 5, W6 33, %0 31,1 | 10. 16.2 K
] ; : =7l 3.6 1 271 1.2 s | 214 X 5 4
13.6 Iy % | 22 564 | 1000 7 1
933 < b 4 ] 59 [ — 89 2 L& 6.6 3 9 2 |
934 7 s 5 ETCH) T N S Y 8 < 0,2 0 8 2]
g 3 EX 3 ke 9.2 1 .2 | 525 5 | 25.0 5 & )|
1936 4 4.2 4, 3.6 49, 61 10, 9,9 0 A ]
R e S5al 4a2 4 66 10L.7 } 4l 1.2 1 a/
8 R 2] 3.15 G 47, 68 % 17, g. 19,3 |
BN 210 NN %, 2 38, 0 ), R
30 5 3 1 29 0 0, X
41l 17, A 1~ % ¥ 19, 3, 125,6 | 107, 8L 10, X
42| 52, 18, 18, 17 14, 4 26,3 | 4 10 7
43 X A 3] 4, 10,5 [ 35, 1, 11, 6, G |
1944 3 1 6 5 A il 1 [ 28, i 2
1945 321 2.7 4 5 1 X 20 7.5 35.5
WEAN =
L=45 ] 12,0 &7 8 % L] 2.8 £V L Gl | 229 20| 30,0 | 25k —
1/ New Nexico Surface Fater Supply Papers NOTES a = Values published by Colo. State inesr accepted as
2/ Colorado State Engls Reporte # - Indicates recorded value correct (See Tipton-Barrows report.
3/ Water Suvply Papers has been revised

Lat, 36° 43' 50" Long, 107° 48' 50"
NE1 S, 18

eile upetrear from Hwy, Bridge
1 nils upstrean from Canyon Large 1

SAN JUAN RIVER NEAR (AT) BLANCO, NEW ¥EXICO e e A a0
5558 square miles NAME OF STATION STATION LOCATION

DRAINAGE AREA STREAMFLOW IN (00Q ACRE FEET ¥
WaTeRl ocT [ Nov | DEC | uaN | FEB | MarR [ APR [ MAY JuuNE|suLy | Auc [sepT|TOTAL [ %,

Py
5
6
7
]
19
20 5 |
o1 ) |
24 - |
24 ] i
o | i
25 T T ) ] ot
27 . L
28 L0 EX 2.3 Fef
9 5 2,21 17, U, 16,7 183.4 1 ! ¢
Q 28,2 | _ NS 286 [ L. 1 1:(
ol %2 15, 12,8 § 17, 389 X 3.1
2 1 18, 18,4 | & 3.0 ] ) L
3 2.9 [ 6.9 38,7 8,8 |7 52.2] | ﬁ
34 11 6 16, 17, 76 | e oLz 1 | 1
32 7.7 8, 1.2 9 9.2 ; A(;l X ] i 3
S 34 1383 T34 2 3 9.3 650 X !
9371 28.2 9.0 3 2.2 | 1031 3,0 [ 12,3 2/ Sl
81 231 2.7 0 6.9 "9 23,07 [T w5 :
g 52 9 8.1 ) 3.6 %a? i 432 X .
1644 9 4 2] 501 16, 7,
11573 6 2 8.5 |7 12000 |~ 70.2 251, 186, b }
2 257 5.0 | 62, 2 2 13};. 1L,
3 17,0 16.. 3 Q 55 5h | 2 4
P 1T 14,5 | 38 L0 17T 40,3 1225, 8,0 L
37.0 17. 13 0 5 40, (3 22,4 868, 68,9

MEAN =
L5 TS 23,5 17,8 16,9 24,1 69.1 248.6

L4-45 4 ——

A7 New Mexico Surface Water Supply Papers NOTES: E * Estimated

2/ U.5.G.S. Anrual WSP;1931 & 32 in 73




24

UPPER COLORADO RIVER GCOMPACT COMMISSION Soo. 20, TSN, BOE

ror Lightner Craek
ENGINEERING ADVISORY GCOMMITTEE Tat. 37917". Long. 1070 821
ANTMAS RIVER AT DURANGO
NAME OF STATION STATION LOCATION
. 692 square miles
ORAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
WATERl 0CT | NOV | DEC | JAN [FEB | MAR | APR | MAY |JUNE | JULY | AUG |SEPT| YOTAL M%’m
4 1.2 12,9 | 10 29,9 | 59.5_| 195,0 70,0 | 132,0 | 40, 22,4 833.0 | 127.2 T
5 ,g.g g‘f 124y | 12 9.. 7,8 | 7.4 | 1380 204,0 | 105,0 33, 22.2 €86,3 048] 3
6] 20,2 .0 13,1 | 12.4 17, 1.5 | 83.4 | 14,0 | 55,0 | 4.0 | 85, 37.0% 83,4 EI
71303.0 & 20,0 19.5 16 0.0 55,2 2 48,0 | 179.0 | 46 25 988,2 5
81 22,9 4 8,8 | 121 i 18 32, . 362,01 55,0 | % 45, 535, 7
ig 2L, 6 11 0. 16 149.0 98.7 i k3® P07 ake 108,0
201 20, 5 17, 18,5 | 20, 2% 22, 322,0 | 133,0 7. 24 2 1
21| 2. X X 13, 2, 29. . 155, 334.0 | 135.0 5 o 8, 916,2_ | 340,0
22| 18,1 . 13, 2 19, 66 328,0 | 284,0 | 82,4 5, 18, 808,2 123,
923 . 1 § 0., 1 164 2000 8 | se, €69 02
924 o 22, 1,1 12,0 s 143.0 1] 18 1 543 8.0 2/
2 10, i5 . . s X 124,0 | 69,5 A 79.1 53 21,7 |
261 2. % ® b 12, K 50 0 e 184,0 Te 67,6 e 21,2 643, 2,2 |
271 22, L., A 12,7 | 12, 5 75,00 | 170, 205,0 | 104,0% . 138,08 83 127,.
92 440 | 27 . ) 1 1, 39.2 K 130,0 [ 60,3 20 56 85,
2 184 8 5 10 5 51,1 | 164 199.0 T 92 78 70 17
93 38,6 8 2 3 131 3 65,5 | 100 16,0 | 50 48 19 82,7 |
3 .0 . o5 7 s 8, 15,1 | 57, 81,5 30, 21, 20, 291 Ly,
2, 11, L7173, 11. 22, 72,0 | 196, 198,0 e | 59 5, k2, 113,
33 2 10,0 4 12, 2L | ® 1670 |52 20 5 3L 3
3 10,7 1. 42,8 234 ] 120 1. 3, 7 | 38,1/
10, A L0 14 19,3 | 227 87 | & 6. 67, 8.6
36 |20, 13, : 10, X 19, 79,2 | 360, 92,71 39,2 5 522, 7.8
3717, 16, : 10, 10, 17 70,6 | 193 108.6 | 45 2 7 540 82,6 ]
3 Z 12, 4 10, i 19,0 | 84,5 | 145, 241, 93, 28, 7. 709,6 | 108,4 ]
3 s 19, A 12 K 20,9 | 46,0 | 11 78,5 | 26, 174 % 426, 5,113/
4 . A ;i 15 40 19, 67, 20, 13 IR 360, 5,
s . X 19, 4.4 | 268, 278,6 1 1634 1 49. 52, 949,0 | 143,
1942 [ 114, : 5 i Z' %us 50 232.0 88,5 i;. 19 B’é' 132
1943 o5 0,5 0 26,1 ] 53.5 27 i
1844 7 . 2.7 0 7. 0, et e T 5 15 I R
1945 N ] 1 11,1 1 32, 50, 1584 | M2 36,7 | 15 57,6 | 83
= 8 17.4 13.4 1231 | 112 | 193 7% B UL 187.7 | ] 70.2 32,9 (7]
-
.
ow Nexico Surface Water Supply Papers VoRST e - Partial record estimated
[2/ Colo, State Engnrs. Reports exoept Dec. 1920 # - Indicates recorded value has been reviasd.
U.3.G.S. Water Supply Papers

Lat, 37° 02' 15" Long. 107° 52°' 25"
+T. 32N, ROR
. downstream from Florid

miles upatream from Colo.-N.K,

ANIMAS RIVER NEAR CEDAR HILL, NEW MEXICO _State line,
1092 Squars Miles NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
[
"/tan| OCT | NOV | DEC | JAN | FEB [ MAR | APR | MAY [JUNE|JULY | AUG {SEPT|TOTAL | %
Q E 1040.0 128,9 |
E 270.0 107.9
9 % 1080,0 113.9
7 12750 158.1
8 R 610.0
880 09
2 1310 2
5 1155 143,
1020, |
0 5y
4 E_685.0 84,
23,1
= E B805,0 99,
1055 130
x 81,2 |
£ 120,9 ]
5] 78,71
E 0. oo
E_925.0 114,
E 1§.c 5
13 10, 25 i o o T T .
" 2 . o o o o . B 22, 758, 0
e 1 X 22 15 13005 Tie6e | oL, % R 635, ea]
[ Gy B i 12, A 5 18,6 | 22 120, " 689, 85,5
LS [ 19, 1 ! 33 113 72, QJQ 5, = b
it 0, 22, 3 28, 57. 7 88, 7, 16.5 4 488 P
30718, 15, X 0 39 3 5) 23 15 4174 5
0 18, A " &8, q 2| 205,9 [ 58,1 | 68 1210,0 3537
4 &3. 5 23, ’ 28,3 [ 111 72, 238, 6 | 3 23, 9L,7 11229
2 J # L8 1 1, 26, | 108, 5] 5% 53 623, 7
32 21, 2 13, . 19, z 37, .0 | 1254 | 32, 16 860.7 [ 106.7 |
Y. 18, 12, X 7 42, . 163.2 [ 67 R 17 569,9
5 | 35,6 2.4 | 15,7 T2 | 13.6 | 27,9 | 80.5 | 3ev.2 | 1958 | PL7 | %8 | 358 730
6.7
e WOTES:
E - Estimated 1/ U.5.G.S. Anmusl ¥,5.P.a




UPPER COLORADO RIVER COMPACT COMMISSION  sE#sec.26, 720N, R11H 2
ENGINEERING ADVISORY COMMITTEE LAt 30 43" 200

Long 1089 12' 00°_

ANTMAS RIVER AT FARMINGTON

1,30 square niles NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
MEar| OCT [NOV | DEC [UAN |FEB | MAR| APR [ MAY |UuNE [JuLy | auG [serPT| TOTAL u‘éu
4 40,2 | 22,1 18,6 19,9 2.4 53,8 23,9 2,0 | 27,0 1540 7.3 2.4 990.6 | 1314
S 27 19.0 18,5 15.7 34, Q 1.9 2640 1 1090 25.3 23.2 857.8 | 113.8
15,5 21 19 88 0% 0!l 19,0 1060 43.0 132,0
32,2 27 26, 3. 7 194.0 196.0 40.7 2.5 8.
. 13, o 1, 20 29 1)5.0 | 1 46.9 30001 37,1 1 8.7
9 Lha 15 28 1 268,0 17 115.0 49,2 29.8
20 19, 2%, TR 42, 377,0 b0 1 45,5 | 21,6 125 166.8
21 29. 23, § 21, : 2,6 | _180,0 156,0 | 121 A 3458
gg 20, ;3. . 23, %N 0 35 .g 0 K R jﬂ 1.6 1/
A 20.0 | ] 155 91,2 7, 0
24 — 39 20, 18,21 28 bl N YN 3 659, H a7,
2 12, RV 13,61 12, N 147.9 0 83.4 9. 106,0n _645
2 23 22, i 5 201,0 | 201,07 E 65,0 5,0 .0 | 104
27 28, 35, . 5, e 224, | 202,5 | 106,7 3 181, 1017,2 | 134
43, X 3 A 157, 130, 44,8 7
29 | 20, 220, 217 812 | 142 5 1
24, 12, . 0 58,4 9, 154 47,7 7, 14,7 4,5
17. % 2, 15, 62 T 25,5 1, 5.2 3944
EKY. 17, 12, 204,01 215 233 Q 27 nzsl §
11933 12 21 69.5 | 179, 51 28 _hbha? | 59,0
1934 2 45,3 | ¥ 2, 3, i, 218,5 [ 29,0
19 K " 13, z €0, 108,1 | 28 77 41, 27, 683.4 90,7}
(193 s L. 13. B K 7 | 180,5 [ 88,0 | 22, Lhs 3l 570,61 75,7
7 29.. . 12, N . 109, 8,71 10, ih 8 603,6 | 80,1 ]
1, K 4.2 | w.8] 0 4 | 100 19,7 1 83%.,6 | 111.0] 2/
21. 12.6 2.6 50, 5 7.8 11, 3.2 4220 | 56,0~
2 1 U5 | 208 42 51 58,5 g 7.3 3 _358,5 | 47
18, K X 21,8 39.4 65, 81 345.5 | 197, 48,3 2, 1229,7 | 163
42 &7, 54 20,0 %L 223.9 U 20.8 1. 91.9 | 125.0
43 13 5 ) 14,0 A 92,2 124;.__{_).1_/.‘1 43, 40,7 26, 522, 70,7
4 20 7] o .81 20 222,6 | 21.0 8 801.4
192 17, .8 21137 19 ET) 150 48 §3.h | 25,0 7.7 69,2
=45 |__35.5 | 22,8 W2 | 373 | 180 3.E 17,7 | 2008 ] 8.7 | 389 ] 5.0 753,
1/ New Mexioo ace Water Supply Papers WOTEST * - Indicates recorded value has been revimed
2/ U.5.6.S. Water Supply Papers ¢ - Gage Height record in error.
i
SESec, 17, TON, RLIM_____
000" d .
la T LSS S a——— !
L ———— e ——
SAN JUAN RIVER AT FARMINGTON — H
7,245 square wiles NAME OF STATION STATION LOCATION =
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET i
[
“vean| OCT | NOV JAN [ FEB [ MAR | APR | MAY [JUNE|JULY [ AUG |SEPT|TOTAL | %, t
914 o, : 36, s1,000 213,0 [ 267,0 [ 595,08] 662,08 9.00| 124,0 95.8 2552,1 | 120,9 | |
189, 79, 2y 48,0°1 128,0%1 404,0 | 539,00] 682,08 6 66,3 2661, !
9161 s6, . 20,0 [” 90,001 426,08 or 572,0 5, 324,00 127,00 3019, !
7 | 400.0%] " 115, 63.' 62., 16, 336,0%]  539,0%] 1040,0 % +0% [& 100,0 68, 3407, 1 i
T8 e 38,0 [a 2. 2% 3%, 123,0 297 ___495@_4;1}8 nzlz g i3 2 ﬁgg g}a_.- i
919 lg_33. 32, 0 | £27.0 |E 35,0 |E 95,0 |E 357.0 |E 618.0 [E 420.0 {E 20 |E 0 B N s ) |
920 [k 51,0 [k 49 .0 | E 82,0 [E 166,0 [E 197, 339,0 |E1122,0 [£1014.0 |E 439,0 |E 1310 |5 50 373.0 1175
21 e 580 [& 7, 0 | B 65,0 E 58,0 |E 156, 2,0 [E 480,0 |5 831,0 |& 355,0 Ik 341,0 [k 124,0 [~ ~2752,0 1130,3] 3/
22E 4 40, 38,7 o 129, 348, 769,0 | 804,0 [ 184, b3 15, 2523,1 | 119,5 |
2. 1. 0% 3 41,0 (D 5 518.0 3 1%,0° ] 167 2075 28,31 | ?,
241 1 9, 48 X 5,6 0 | 59.0] 38« 82, 3123 19049 | 0.2 B
anl 3L al ) 2 1 198.0 [ 318, 00 17 12, 217 1575 7 v 5
261 181,01 96,08 57,08 00 52,081 75,0 | 244,2 | 509,0 | 440,0% E 51, 46, 1920,8 1 91,C ¢ 4
271 80.5 52,08 61.0% i 55, L0%| " 395,0%] 688, 591,. 275,001 97, 445,0% 2925 138, !
ob | 118,9 | 8E,: 50,0° 5 9, 132,001 148,3 [ 431,3 54 78, [3 3744 1505, .
91 75,09 »| 38, %0, 101,0e] 285 552 172 447,0 | 299, 2608, i g
Q1 128 37 0, 4 254, z;L 315 17 2 106 7L.. b
1, 28,3 | 25, 3, 43, 9% 2, X K X 3 R K
108,0 | 3 |33, 35 > | 229 543, T2, 631 2 3010, .
AE] a1 2. 5 | 60,171 65,2 1 209,0 ] 27, 199,871 56,8 | :
ET) EIN 35 3. 5 13 160 o o 120 o
3 19.71 25 2 BL) | 272, 4324k 7Y . | 11087 ] i
39, 276 27 28,4 [ 12 295 5 178 4 12 89, 513,0 | N.7] §
55, 39 28 50 pY 533 2201 12 30, 30, 1203 1 99.91 2/
8 L 23 27 16 24 426 535 726.C 2. 1 3 {114,5 ]
91 1o, 47 36, 3. 27,0 | 1 203,0 | 343 168, o 10, 132, 256, 59,
40 % % 26, 30, 37,5 72,8 | 132, 29,4 | 125, B - 884, 41
4 : A 46, (3 Y 332 8,0 | 892 5 129, 17, > 1173,3 |
42 | aL7. 162,, 8, 9,0 | 59, 101.9 | 540, 7. 527, 148, . 3%, 707, [ 128.2 |
94 31, 31, 30, R A 7. 287, "3 217 92 7 61,
8944 50, 43 8, 32,3 36,4 172, 11,9 5 252, 5 [ 98.!
94 0. vl 3, 30,8 [ 43 62, 18, 3537 80,4 | 5.6 | 67,01 Y
T ] I | T
14=45 92.2 2,8 FAWA 39.3 | 54.2 | 122.2 }_233.5 | 513.9 | 3041 | 2015 | 131.2 95.3 21114
1/ New Mexico Surface Water Supply Papers NOTES: ® - Partial record estimated
2/ U.S.6.8. Water Supply Papers E - Estimated
# - Ipdicates yalne has been revised
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UPPER COLORADO RIVER COMPACT COMMISSION Let, 370 00 !
ENGINEERING ADVISORY COMMITTEE I
LA PLATA RIVER AT COLORADO-NEW WEXICO STATE LIKE
v Mtidea NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
WATERl oCT | NOV [ DEC [ JAN [FEB | MAR| APR | MAY |JUNE |JULY [ AUG |SEPT| TOTAL W
4 0.
= 5.0
a2 %
7 |
60,
161587
9 | 1. 13 0.6 1. 3,6 5,6 7.0 8.0 a1 17 | 0.5 32, 1046
53 P P 8 0.8 0 5.0 8.2 | 15.2 2.2 o o & [109.5]
y 1 5 0.9 1 1.2 2.3 6.7 1.0 1 151 12 184 5.6
24 0 b 0.9 3 2.5 17.0 b b % & 0.1 0.3 0,3 9.1 126,72
25 1.1 1.0 0. 1.1 1.2 1.9 0.7 [V VA QU+ 2.0 1.7
2 > ¥ 11 Q L% 0.3 Lodo sl 14K,
27 3 5,5 " 3.5 [ o 9.0 1/
9 s . R Iy 2.3 0.3 2 2 7
x 2.6 7 33 107,
19 X ol o 17 57.7 |
1 B B B B K ” s N . A A 1, 26,0 |
i 5 . K . X i . . 61 o. |
3 B K K s i i [ 573 L5
. x g1 o r) 27
0 5 ) 21 7.9 |
[ a R a Al 9 80,0 |
¥ K ¥ 0, ; 20 2 .3 10, L LS
» i K 1, i P 12 s J 1. 2] 0o 27 90,4
: 3 : i i - o, 03 %% o/
r : 0 2, . 0% : 10, 33,0
] s . 0, . . 3, 16, " 69, 225.4 |
Y. 16.0 K = o 2 . 19, X of K o4 B 66, 2)4,
43 .1 % 0 & 4 23 7.1}
2 7] 3 7 12 0 28, L}
F 3 i i X [ 9.5 1.2 P ) 2.9 80.7
MEAN
21461 313 | 0.9 0.9 0.9 33 2.5 73 7.5 33 1.2 0.8 | 1.0 28.7
45 0.9
'3/ Colorado State Engineers Reports ¥ OT] E - Estinate!
2/ U.S.G.S. Water Supply Papers

_Lat, %0 47'35" Long, 108° 43'55%
SE 8,22, T30N8,R 18W,
6 miles downstream from Chaco River

SAN JUAN RIVER-AT SHIPROCK, NEW MEXICO

T —— NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
"vean| OCT [ NOV | DEC | JAN [ FEB | MAR [APR | MAY |JuNE|JuLY [ AUG |sepT|TOTAL [ %,
32, [L] 1% 318.0] 431.0] 78.0] 83%.0 0| _478.0] 3
ha 254 i % ﬁﬁ‘ 163 A % A Ln R
% A ] 0] % 470, X oL, ;] .
S 48, 280 &l i8] w0l wz.0f SR.0T Lol .01 TLOT 9. ﬁ
O 132,01 212,0] 262,0] 429,6] 1000,0] #79.0] 337.0| 151 2 9.
50, 7 61,61 209,01 161.0] 377.0] 17
59 237, 8 #5701 o0 s db. 22,
k ; ;_1. 55.4. 2# 2651: 131. ’géé' 474, 201 152, zzg. I%:J 1
” | 504.0] 383, 2.0 B[ 35, 288.1
34,7 32 49,5] X 282, 158, 125,3 | 281, 1649.8
ey 52, 557215._313. Eg;ﬂ, T 585.0 [£ 780, lz%_
T o o 3le 7{ e 73,68 O 25500 K 592.6
K T3%.30 88.7]e _53.5[ e 50.8 “—ﬁxa 3| e 171 475.68 328.70e 109.0 |6 4l.,|e 22, 1803.3
N o 48,10 4l6le e 52,7 e 184.6] e 2705 543, 492.8 Ja_208.4 |@ Ei.g ® 348, 2753.5
o 52,1le 40.3]e o L4, 55, 7 242, 3050 155, 6.0 23. 789
o 5.8l 34.3le 0.7]e 39.9]e 51.8]6105.0]0 .Op 239.0 91.4 |6 66.0}e &5,
a_64 39 o 118 e 238,0 | o 817 653 e 08,00 81
x 3. 35, NN 250,0 | 531 157 g 9 7
2%, 61,51 156,21 s 16 17 47 )
2L, ) 49 83 2,1 395, 8541 | 304, 145,1 181, 18,
53, | g 4,9 1 47 201, 47.2 | 3.8] 121, 1756,
1 gl. 2 B 65, bt [ 551.91 N 1 7,8 ] 7. 0,
ulL 2 23T ea2 ] 523,11 7156 &L[ﬁ“
e 42, 37, 137 Y 205,51 1199, 2/
L1 3% 30, 3 s | o 28 K
Y i 3 wy 104, ot 553
* 0 20 1 CO0,E | 2] 547,11 471 539.] o 49, a 1
32 %‘ yi 38 St meel pi] = 0 i
¢ X q N z
Y. 41, 36 33,] WS 67.9] ATy 362 119 (5,1 e
1/ U.S.C.S. Water Supply Papsra {1932 unpublished) . N E - Eatimated
2/ Rew Mexico Surface Water Supply Papers R e~ P-rl:; c-t?-mlghxlﬁﬁg Agenoy.




UPPER COLORADO RIVER GCOMPACT COMMISSION
ENGINEERING ADVISORY COMMITTEE

Lat, 377 02' fo

v Toadd WMoy Ro DR EL
Jouth of Tomsoe . .. . _
MANCOS RIVER NEAR TOWAOC, COLORADO .Nj»_, T T
550 square miles NAME OF STATION STATION LOCATION

DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
§ [
Wean| OCT | NOV | DEC |UAN | FEB [ MAR | APR | MAY [ouNE [duty ] auc [sePT| ToTAL i
4 S (— 73.8 141,9
5 61,2 1176
11916 et = 79,0 [ 151,9
7 I 789,20 17,5
918 e 34,51 66.3
g 61.81 112.8
920 _ 94,51 181.7
921 07 [E 1.0 |E 08 [E 0,71 2,0 3.2 B0 | 27,5 | 22,0 . 22,4 6.9 1066 | 204,9] *
921 1.0 1.0 TE 0.7 [ 0,7 £ 1.0 g1 [ 100 39,5 5,9 09 [ 0 68,21 1311
923 0 0.6 0.8 0.8 1.1 2.5 L5 15,6 503 2,671 4ug L5 ECR
924 1.2 2 2.2 P W 12| 107 1.8 0.6 0,1 7702 0 36t 70,8
9251”0 Q, %] 0.4 | 0,7 . 0,8 Ll 42 0,7 2.6 1 0.7 | 4.9 2000 384
26 3. 2 1.3 L1 1.2 3.5 [ 7.2 | 16,2 ) 12 0.9 7781 149.6
27 0.3 0,2 [E G 0.5 | 1.4 5.5 18,9 | 17,0 8.0 5.2 0.4 6.5 651 1240] |
928 3.4 1.2 Q.8 1.2 6.0 WA 16.1 2.2 0 0.9 0,2 424 #1.5
9 0 ) 0.4 0.5 0.8 2.4 6.9 FERC2 ) 1.7 4.5 5.0 a7l esdl Y
930 2 0,9 0.6 0.5 13 5 2.0 5.6 1.8 1 b b a3 241 623
931 0,2 |7 0.3 0, o2 [ "ns [ 1,0 il 1, o 1.8 0,5 8,50 16,3
932 0, 0,5 [ [0 5,2 0 1,0 ie, 4k 2 .9 L 57,9 | 113
933 K 0.7 0, ) 0,8 2 3 3 5,0 2 0.6 a3l
p 0 | 0.7 0 0 0,7 0,7 Ik ] [) 0 Z 0.6 9.0] 17.3
35 8,1 0. [ 0.6 1.5 WA 11.9 | 10,2 1.0 1.0 L5 35 &gl |
R 0,5 ) 0.4 | 06 37 | 167 7.9 Ol Q 2.7 3.3 3731 7l |
7 1,8 0 0.5 [ 0.2 9 8.5 9.0 1,2 L8 0.3 0.7 57,2 110.0
8 X 0,5 o, 0,5 | 0.7 18,8 13,0 6,8 2,3 9.3 2.7 534 1026
g 0,3 0, 0,5 [ 0,7 X 45 1 [} [} 0 1.0 L2 ] 284
40 0 0.2 o 0.3 | o 4 6 0,9 0.4 0.6 2.8 185 ] 35.8
(194111, 0,5 0,4, 0,7 | 2 4 10 35 15,9 6,5 1.2 [3%Y 87,2 | 167.5
2 28, 4,8 2,8 2,8 2 5 19 16 _ 87 0,5 0.1 0.2 92,2 {177.2] |
43 3 0,7 0,7 0,7 | 2 3 T3 1), .7 0,5 1.3 0.6 2.7 mal v
1944 E f0.2 | 114.9
1945 . I E 4.4 80,4
MEAN
2113 2.2 1.0 0.8 0.7 | AL 3.2 LY ST EWA 22 2.2 2 7
=25 52,
1/ State Engineers Reports amt U.5.G.5. ‘ater Supply Papers NOTES
E - Estimated {months by Colo, Stata Engr. unpublished)
Jat, 37 20! Long, 106 40!
MBS 1y TASN., Ra L7 e
nile downsiream from ALxald Gap.
McZIMO CHEZK near CORTEZ, COLORADD e T
TATION LOCATION
Y MR NAME OF STATION s
DRAINAGE AREA STREAMFLOW IN |000 ACRE FEET
" enal 0CT | NOv [ DEC | JAN | FEB | MAR | APR | MAY [UuNE|uuLY | AUG [SEPT
914
915
916
91 7
8
19 x
20
1
23 sl
24
2 -
26 2,1 I; 3,2 i,0 1,7
71 1.9 1.9 0.3 L8 7.8 3.3 2,7 52 11 2:0 3.3 12,2
281 L7 L7 1a8 2.0 3l 31 3 5.5 by 2,0 0,7 0,2
281 1.2 14 1.6 3.8, 6.3 1.2 5.9 6 PN 10,5 7.8
20
iR
Y2 I N NN (I N S S N I U U -
933
4 -
a5
936
7
9 ] [T
0] 3 ot 2 9 1.5
11 a5 2.3 2.2 147, V) a3 5 6 7a 7 a5
2l 83 4.7 2.7 3.2 2,5 3,5 3 4. 5. .2 Lak
31 19 1.3 1.9 2.4 3.2 4,0 3 10, 5s. 52 43
111e 2.5 [e 2.0 1.7 17 lak 3.4 2 4y, 5, o1 3ab
2 2.5 1.2 o 1.0 2.1 3 4, 4 523 549
" p— s -
BT N o [T
: HOTES. 1 = Colorado State
Fu= Estimatéd T 2] - U.5.3.R, (unpu
e - Partly estimated T RS
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28

UPPER COLORADO RIVER GOMPACT GOMMISSION
ENGINEERING ADVISORY COMMITTEE

S T T—

1400 feat downatream from Gypsum Cr,
71800 feet upstream from bridge

SAN JUAN RIVER near BLUFF, UTAH
NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
WATERl oCcT [ NOV | DEC [JAN [FEB | MAR| APR | MAY |JUNE |JULY [ AUG |SEPT | TOTAL |u&n
4 ez v 665 (£ 52,9 xu2.6 |2 760 TR 232.6 [E 26,5 k95,0 | 6us.k | E 339.7 1E 157.9 |E 127.4 | 2720
93 62,61 62 129.3 ] 137, 78,3 | 569,91 600.6 ] a8 1102, 5 | 2919
57 3, 39 80, 80,5 | 281 50,2 | 574,21 625,11 317, 154,0 [ 3238 3
182 5 2 69 8L, 51.9 | 660, 831, 521 177 101 3355, Zods
Lk b |E 27, 30 B 5L 119, 3.7 £ 297.0 LE 3949 | E 120 122 1452 63
2. 3L N, E 52 59, £18.0 328, E 194 a9, 2302, 101
59 92, 95 E 247, 215, E 11220 | E 988 467,5 |E 167.L |E 62,0 | 3921 172
68,0 [E_83, 63,0 R 86, 170, 62,9 £ 480,0 [E 810,2 | _Jﬁ._ 452, 17,0 | 3002, 131,
58, 50,9 o 84,2 |E 140, ) 769.0 |E 783,9 |E 196.0 [E 62, ___E;__ZZ%- 114,2 |
10, 42, 54,9 ;i 83, 105, s 518 230,0 | § 228,5 B 232,8 | 2258, 99,2 ]
Ll 88,0 146 7 43 549 3754 |E 87 £ 20,9 ] 89,1 |
35 3 E L5.5[E 5k, 9. L E_318,0 [E 2 E 1 E 155.2 | 1762, e |
z 237.8 £ 109,2 [E 72,0 [E E 77:6 |5 8l 45 509,0 |E 429,0 |E 121,4 [E 58, Sl 5 | 2061, 90,6 | 1/
02,0 | L9 18 12,2 E 509 |E &.’]_Jau__ i 477, 599, 403, 122, 706,2 | 3372, 148,2 |
195 59 8l 132 155 a9 83,3 55 h2.4 | 75,
&0 B2 | LAALT 3 L& 151, 136 585, 510 239.3 | 439.1 [ 310 1%
135 43 K 7011 76 26, 2705 | 340, 159, 247, 25 1723, 75.8
19 kT 32, 25,21 20,6 | 50,3 :ﬁ 78, R 198, 71,5 [ 52, 887, 39,0
156, 62,1 45, 3s,, 207,3 i 470, 40, 2556 | 214, | 2547,
L9 3 28 Wil 7 65 9 439 39 1318 [ 121 Slinb
v 99 0 3, 32,0 108 51 £ 16, 28 3% 681, 291}
21 2691 40 19 76, 253 373 7603 | 208, 127 X 2183 95,
68, . 32, 36, 20,1 | 137,51 35,71 424,61 191, 40, 155, 137,4 | 1630, 71,7 |
A i i e Loy e e T
107,357 T 1. a2 | 2 190,933, E 49 | 1214 [ 12 54,
36, L9 3] 288,81 126, 32,4 ] W10 1 14,6 | 996 43,8 }
145 66, N 12647 211, b1 323,01 915, 526, 173,8 | 202,2 | 4242, 186,4 |
Y: I3 191, 104, 8l ' 67,7 1261 602, 419,01 53 150, K 38,0 | 3078, 1253 1 o/
37,3 138, a3 43, L9 95, 293, 33,6 | 253, 106, . 62,3 | 1445, < |
4 831 s8] s 27 Y] 7 20 370 283 663 | 2089 100,56 ] 1
75.3 81,4 42,8 40,3 2.8 71.8 1964 9 122.7 95, 2.5 ] 1619.7 .2
an
U~ | 0781 Gl =@1a| w70 80.9 | 10.6 [ 2882 5122 4904 | 219,9 | IAI.8 [ 2275.8
NOTES
== - U.S.0.S. Water Supply Paper 918 (axcept E}
E ~ Estimsted - Anmual U.S.0.S. Weter Supply Papers
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UPPER COLORADO RIVER GOMPACT COMMISSION Lat, 36 51¢ 45" long, 111 36! 15" - 2
ENGINEERING ADVISORY COMMITTEE 1, Lo

COLORADO RIVER at LEES FERRY, ARIZONA .
158,225 Square Miles NAME OF STATION STATION LOCATION

-
Just from Paria River

DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
(WATER| Q,
Vear] OCT |NOV | DEC [UAN | FEB | MAR| APR SEPT| TOTAL |, By
914 645, 7 E 535,3 | § 327, 363 3991 2 537 612,00 1 1,0,
5 E 523,8 302.1 [E 393.3 [E520.3]E 1,38, PN YA T
7 389.6 | E 4,20.0 | E 1385.6] E 1757.9 F
O 259,9 |E 350,5 503, 28,2
350,4 | E 372,3 654, 875,
E 2866 TR 12,4 |E_6L9.6lE 1356.9 K 2929,
ELOL.2 | E 598.5 | 6681.5E 968. K 5678.7 E 6LLS
E 408,71k £53,5 |E 941,10/ F 897,d E 3937.
309.0]  437.1 905 1158 g
372,61 338,5 46,8 1275
2] soy 5 3 30
8,6 400 01,8  1293,d
58,0 | 350, 39, 5784
34,4 85, 1 3.d 386
1668 159 50
328,51 u2.e | 919.4 1671
294.8 568.9 1705.d
262,21 36k, 4265 564.d _ 1156.0
270.8] 555, 8715 1637.4
270,1 | 252, 497 o1 95
306,11~ 300 332 534 . 1096,
25361 272.5 337 51
Ll 3146 45771324,
197,31 1310.3 498, 512
A7, 346.2 784,2 610.9
0.2 | 293,2 799, 53
25611 2950 L3 680
31 k22,9 668,94 1091
u06,7) 396,37 630, 28, d d 4
329.5] 332.3 516,71  1450.d 2158, d  1429.0 92,8 47,4 1124, 3
278,51 343, 5090 "1027,q 32510 A136.d 17e2.q %1 3 228,71 132023 | 95.9 | [
325,21 *351.5| 4369 7544 2805.d  2761.d 1668,0 1011,0]  370.3] 11528.3 | 83.8
Lk 579 4561 360,8] 320,61 3829 £35 1253 3132 LY 15709 7558 5735 137633
E - Estimated _NOTES 1/ - U.S.G.S, Water Supply Paper 918 (except E)
2/ - Annual U.5.G.S. Water Supply Papers
lat. 36 52' 15" Long, 111 36' 30" o
mWE Nef 5. 13, T. 4O N., R. 7 B, .
"4 nile upstream from mouth i
PARTA RIVER at LEES FERRY, ARIZONA T - g
1550 Square Miles NAME OF STATION STATION LOCATION by
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET &
o,
“renn| OCT | NOV | DEC | JAN | FEB | MAR | APR | MAY [JUNE|JULY TOTAL | %,
914 ] 2.8 1.6 Lk 1.5 2,8 3.3 1,6 0,8 [N 2,8 E_31.1 122,9
9 1.3 0.8 0.7 0.7 1.3 1.6 0.7 Ouh 0,2 1.3 E 14,8 58,5
9164 3. 2.0 1.7 1.9 3.5 bal Q L0 0.5 3,5 E 38,6 152.6
9171 3,0 1.7 55 7 EWE 2,6 1.7 0.9 [ 34 E 33.9 [134.0
18] 2.4 1.5 13 1.5 2.7 EWY L5 0.8 Quh 2.7 E 29,5 11
919 | 1.5 0.9 0.8 0.8 1.5 1,8 0,9 0,4 0.2 85 K] 66,
H 1.7 1.0 0.9 1.0 1.8 2,1 1,0 04 0,3 28 |E_19.8 8.
i 20 1.2 1.1 1.2 2, 2,5 | 1.2 0y 0.3 | 2.1 5
2l 2. 1.4 1.2 1.3 2.4 2,9 1.4 0, 0.4 oy -0
2.2 1.3 1.1 1.2 L Ra2 2.6 1.3 0 0.3 | 2 | E 24,7 ape
241 09 1 1 0.9 1 1 1. Q.3 0.2 2 18, Pl
251 12 1.3 ) 0,6 1 1 0, 0,2 0.2 2, 29.6 i L
261 17.7 1,3 0, 1.2 1, 0,9 _| 0.7 0.1 C.. 32, .
271 1,0 2,1 1. 1.3 | 3. 3 0.1 [ 1,1 X L5. e
81 0.9 1. a1, 1,2 1 2, [} 0, B 6. o
0.8 1.3 1.0 0,9 1.4 1,6 [+] 0. B 354 ok
O] 0.8 0.7 0.7 0.9 1.6 0.8 0, 0.3 .. _19.0 o
9311 1.7 1.8 0,5 0,5 1.7 0.7 0. 0. 1,5 1, 5
143 1.1 0.6 0.9 8,5 3.6 0.2 4,0 [~ 37.9 . 3
19 1.2 [0 9 2.4 O, 31 16.
4171,3 1.0 8 1, . 0.8 0. 1.0 19,
93 Q.k 0.8 5 1 R ol 0.2 | 0.9 _17.%
119361 0.5 1,1 2 1 N o3 Q. 10, 35.4
9371 1.8 1.8 o 0,5 2 o 0. 2. 27.0
81 1.2 EWE 1.3 2.5 WA 10,7 1 7 1,. 0,5 25.8.
939 11 2.1 1.3 1.3 1.0 22 7 0.2 0,2 0.1 3,8
94071 1.0 1.0 1 L 2.4 0.8 03 lo2 o2 1o2 |2k {143 | 2.3 | §
H94 11 2, 1.4 1.5 2.1 ha2 a2 5.1 2.3 0.5 2,5 0,9 [} 27 i
942! s 1.9 1. 1.5 1.3 2.1 L5 0.4 0.2 1,0 2,0 0,
9431 1.4 12 1] 19 ] 21 1.9 0.8 0:2 Q.2 0,3 5.3 2,.
9441 ,.8 0.9 1k 1.0 1.8 ] 1.8 1,1 0,5 0,2 Q. | 0.3 .
945 | a4 1.0 1.0 La 1.6 2 1.2 0.3 1 0a2 0.7 4.2 2.4 1
| Mean I Sl I T N B
5 2.3 1.3 13 | 12 [ 23 27 |13 {03 2,3 4.2 5.6 253 |
S e e e S S
E - Estimated SNOTES. 1/ - U,5.G.5. Water Supply Paper 918
2/ - Amual U.S.G.S. Water Supply Papers




30 UPPER COLORADO RIVER COMPACT COMMISSION _1 milo below nouth of Paria River _
ENGINEERING ADVISORY COMMITTEE — -

COLORADO RIVER at LEE FERRY, ARTZONA { COMPACT POINT ) —

300,699 Square Miles NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
warel oct | Nov [ pec [JaN [FEB | Mar| aPr | may [oune]uuiy | auc [serT]| ToTal [LA.,
4lewps | 5369 [ 3292 | 365.0 | 20,9 | 876.8 11539.1 |44k9.1 [2626,1 | 1055,9 | 618.9 | 1913%4.8 |100.2
51 our.s | 5206 | 332.0 | 302.8 | 394.6 | 620.9 [1439.5 [3268.9 [1603.4 4650 1 k24,0 | 12500.4 2.7
6] 525.0 | £09.7 | 2.6 T 393.5 | k23,5 [13%9,7 {1759,9 113525,6 142287 12068.0 | 1600.7 | 669.9 | 17326.8 [125.6
7133930 | k93,7 | k8.2 | 2636 1 353,68 | 507.1 [1529.9 [3678.4 72749 5.0 | 1132,0 ) 655.6 | 218931 |
8 7.0 | 47,0 | 402.7 | 2519 | 375.0 877.0 | 2499.4 | 4725.0 11716.6 576,9 | 136L9.6 4
538,64 L, LOR,5 2874 313 13574 12930,2 [1997.2 Qa8 540,77 3884 I0R58 4, 78,7
i 20 1 360.2 | Lla? 7 | 405 B00, 69,0 [5679.2 | 6hlb.l | 2402.6 | %25 s, 1197387 us.e
' 21| 56,5 | 595 403,2 | 409 455, 898,2_| 3938, 17952,3 [2212,1 | 1637,9 | 751, 07148 1150,2
22 L29.e | Lk 49,3 | 350, 439, 1 Lpug7 [5106.0 (1040, | 708,51 426,5 1 163C2.4 [118,2
9237 291 [ 4001 | 397.6 | 373 3| 127¢,3 | 3609, 4560.3 [ 2326,3 [ 1352,1 6261,3 7 [137,9
; 24 12 | a6 310.1 | 508.0 bt 3055.3 [ 3126.2 | 998 | 208,51 245 1 .-1.90.5.
' 251 3574 T 301 T 2730 [ 259.2 | 402.0 1293.7 | | 2386,2 114984 | 736.7 11074.7 | U3kl | 823
i 26 [1017.4 | 408 | wi5.4 | 3592 [ 351.5 15814 B ETCENE FET) 2
271 s28.5 | 3338 | e | 335,7 | 388 1213.4 | 38631 | 36hh.) | 2607.9.
2 936.1 735,3 L41.0 LOB.O 461, 9,2 340, 3703 1528,
506.0 | 568.2 | 32 | 329.4 1674a5 0, 1805 2013
922,3 | 559,3 | 436 295, 482.9 ] 1705, 976.h [3067,3 11064,
549,6 5 | 287.6 | 262, o | bloly | 1156,6 | 1384, H
X 250 271, K 38, 3975, 3617.2 | 2015.
3 35,5 [ 378 272 270 % 1435,5_| 3972, 6,1 1 339,
413753 [ 297 318 7] 53 1099 510.5 |13,
1823 [ 17 228 2562 | 27k 545 2.8 | L003.2_| W71,
(1936 | 9.2 | 219 265.6 | 261.7 1 37,1 1324, 3591.2 | 2649.2 [1013
s | L3 315.3 7. PATY 75.5 | 2352.3 [1321
53 377.5 | 383.8 8, 347 11,2 [ 3356.7 | 46LT.L | 1722,
73 01.8 51 290, Sk L2 [1e6s3 T a6l I 221,
4 308, 0 57 297 80 022,3 | 14d7, 371,
86,9 5 50,4 | 427, [1096,1 |4976,3 1 40045 | iéee,
42 118028 | 2% 4082 397 22L5,5 132094 |4202,2 [21318,0
2 3357 | 349 35 3k | 3k 10,8 [2158,2 12729,% 2
1944 [ 323 39 [l02a:a T3z52.0 Thlseas (278202 229.0
194571 33,9 | 38, 321, 326,5 | 353,1 756.,0 | 2805.3 _:7.61‘2,_116&'1 ] 1015.2 | 372.7 1 11545.4 »7_]
Mean it
Ueks | 5813 | as7.4 | 3819 | 3218 | 48sd | £38.5 {12550 |3132.8 | Te2.3 |1973.2 760.0 | 579.2 | 13788.6
I= I N
i Lo I
NOTES
Estimates not indicated, refer to tabulations of Colorado River at lees Ferry, Arizona and Paria River at Lees Ferry, Arizona
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UPPER COLORADO RIVER GOMPACT COMMISSION  _iat. 0%, love, 20 s6' st 3l 3
ENGINEERING ADVISORY COMMITTEE —jao. 28, L2 K, BAE, Talta

WEITEROCKS RIVER NEAR WHITERQCKS

Mles NAME OF STATION STATION LOCATION
DRAINAGE AREA STREAMFLOW IN 1000 ACRE FEET
watell ocT [ Nov [pec [uaN [FEB [ MaR] aPR [ May [oune[aucy [ auc [sept] Torac [ L&,
4 9 2l 2.5% 23E o 2.4 X ] 0 E| 0 E| 13,5 6,08 1284 13%
5 B| 2.7 2.0 25,0 7.0 6.7% IT]
6 B B] 7 23.0 ) B 10.5 7. A6 K 9,
7 E H 3 K] 25.0 e] 0.0 E| 25 10, 7.2 E | 269.0
8 11, 21, 4. 5 yud 82,6
9[9 2 3 5 ) 53,31
920 . 23,8 | 33, 8, 'y 90 %
92| . K K N K s. 33,5 R 8.0E 17.5E| 10. X 165, 1%.2 |
972 o 2.8F T 2,28 24 E| 33.4 &, 19,0 | 12, 2 175, 1%6.
923 5.4 B 4,08 30K 28K 22E 2, T &q 7% 3 % [ 1%0.3]
24 i E B B E 18,0 Bl 7, ) 57, 0.6
2 : " 28 2,1 B[ 178 2, s 19,3 [ 15, 0 o] 6. 7, 6.7
92 T E[ 4 L E B Lol 2 S ol 205 E 0.0 65E €TEl 4. . 2.2
X x E E i 24,58 18,08 9,2 % 7 . i 1‘0257[
3 ) 3 E 9B o M 27,5 B OE 152 EF B K . 134.4 |
0 3 B[ 30K 292 21E[ 2, 24,0 B 23, 39. 2, A 102, 109.4 |
1 ¢ s X . 45. 47.
E 2 25, 5 = 95, 101,56 |
3 K 4 e 2 x .5 | 58.4 62.1
4 > 3 3 30,6 | 2.3
i 2 e
fo : ‘BE: e
< K " % R X 7 3. F x 01, E
M T X % 4]
4 ) 5 B 9. ]
a2 8. . 7 , X : B 81 3.8 [ b ; 12%,:._ EnY
43 . o . " Y " 12. 9.0 x i 7h.1
4 = 49. 20.9 120,5 [128.3]
1945 P . 1, % 15, 20, 1.2 5, 78, &2.9]
MEAR D
U=iE | 4.9 3.3 2.3 1.8 2.0 12 | A0 1 2851 1039 7.3 .| 5.8 | %l
E = Egtimated
e = Partly Estimated U. S. G. S, Annual Water Supply Papers Unless Estimated
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MONTHLY WATER YRAR RUNOFFS AT SELECTED POINTS OF MEASTRBMENT FOR 1546-1947.

UPPER COLORADO RIVER

BASIN CONPACYT CONMISSION

BENGINEERING ADYISJORY COMMITTEER

UNTT 1,000 ACRE-FEET

Pl

E e

Oqtober |Noveaber | December| Jamuary [ Potruary| March | April | My June | July |Aogust |Septesbed| Total
Sation Tear
s | 50,0 s8] 227 .2 2600 x2! 1m.8l 2200 30300 U200 65.9] 47.7 {]1,390,00]
Oreso River at Gresn River, Wvoming X 54.9 49,0 48,9 26.9] 29,0} 1Mk.2 %,8 255.41 515,9 3248 158,9 68,6 |]1,81,1%
T 2.9 2.6 2.3 2.0 1.7] 2.4 17.7 2] 29,0 9.2 2.7 1.9 02,7
Hlacks Fork near Mllborns, Wyowing  |1947 2,1 1,9 1,8 0,9 2,1 1.8 3,0 42,8 39,8 23,3 82 4.6 131,0
1946 1.0 0.7 0,7 0,6 0,6 0,8 5.4 7.5 7.6 3.4 2,0 0,5 29.8 |
"L‘L""":‘ﬁ;‘“"’ 1547 0.7 0,7 0,6 0,5 0.5 0,6 0,9 98] n.3 7.0 2.6 1.2 %4 |
196 0,3 0, 0,2 0,3 0,3 0.4 4t 5.3 L7 2.3 0.1 0
Voot York of m:ﬂ i 1547 0,3 0.3 0,3 0,2 0,2 0,5 1.1 9,0[* 4.k 2.3 0,6 0,2 18.4
196 | 66,7 6al 3wl s 29a] @1 2378] 2002 w30l 2ss0]l 76 s6u [llk2h9
| peen River pear Mownot, tah  lioe7 | 61.7 s5.] s 2090 3250 essT s 31 4masl swu] wye] oonel s 12,2954
ey 0,6 Ouh 0,3 0,2 0,2 0,2 2.3 2.7 3.6 2.9 1.2 0.7 4.3 |
Burnt Fork near Bumt Fork, Wyowing 1947 0,7 0,5 0,5 0,4 0.4 0,5 1,0 6,8 7.2 5,2 3.1 14 22,7 ]
1546 0.7 0.4 0,3 0,3 0.2 0,3 2.4 5,9 6.9 2,7 1.2 0.7 2,0 |
Benrys York neay Lonetres, Wyoming  [1907 0.8 ) 0,6 0.5 C.%. 0.6 L2 10,7 9,6 5.9 2.2 12 EK]
(1246 3,7 3.2 3.1 2,8 23] hed 13.7 6.9) 2.8 1.8 .9 2,8 47.2
Eenrys Pork at Linwood, Uteh 7 3,7 EWY 3.2 1.9 2.7 6.7 5.0 sl 223 0.7 6.6 2.8 2.5
1946 5.5 7.5 6.5 6, 6.50 .5 8.0 0.6 £1.6 2.2 0.7 0.7 2884
14ttle Svake River noar Dixon, Wyeming (1907 4.1 5.5 4,6 3,9 4,8 27,7 52,0 1672 9%,9 12,8 2,1 2.
X 6.3 8,1 5.3 R} 7.7l 200 M7 1260 63,0 L2 3.1 0.3 %6
Little Bnake River near Lily, Colorado 14’ 9.5 1.7 5.6 Y 53] 32,9 XN ) 21 5.2 7,1 1672
it 7.9 8,9 7.0 7.1 6% 128 5L5 7.6 786 0.4 6.5 A 2%.9
Taapa River at Springs, ColoJ)S 1.9 11,6 7.0 9.6 6.2] 4.5 424] 129a] 2006 203 123 74 || 3,9
1 6.9 1900 16,2 2.0 1830 397] 21s0] 204) 2280 .3l 183 8.9 fss.d
Yeapa Biver near Maybell, Colorsde (1947 [ 20,8 %,6] 196 13.9 as0] 758 w2l w2l nzel ueel 32k 166 (110004
146 0,3 0,7 0.8 0.8 0.7 0.8 14 0.1 0.0 0,0 0,1 0,0 5604
Brush Cresk nsar Jensen, Ttah 0,6 0,8 1.2 12 1l 13 11 9.5 20.4 A6 1.2 0.2 30,2
3,8 2.2 L6 14 1 11 fd 9.6 8.0 5.0 33 2.8 YRS
Ashley Crosk near Vermil, Uteh K7 2 2.9 2.4 19 15 16 2.8 el 202 10,6 70 %A
s 9,3 16,30 17,3 17.0 U7 203 7.9 68,1] k.8 3.8 3.7 21
Ducheans River at Uyton, Utah D7 | 0.6 29 " 2.6 18,8 20,9 219 2970 30831 954 22,5 1.1 5.2 38,7
20,7 28,80 23,9 2.4 220 293 399 Wh] 466 5.2 6.2 41 336,48
Dtah 7 [ 16,8 2.2 304 25,6 35,7] 358 =233 o4l ses 32,6 26| 1.8 570.0_|
22, 291 202 17,6 15.6] 16,8 ALg ¢,0] 80,1 2.9 0] 266 3%3,6
White River near Meeker o 7 | 23,8 193] 18,2 174 16.2] 231 2] 1w.3] 128 651] 3.5[ 2.8 553,9 |
24,8 26.6| 204 22,1 207! 30,3 43.4 68.1 .7 20| 293] 208 3%,
White Biver ear Natecn, Utsh 7 | 276 2] 2,0 166, 194 426 35,2] 19.9] 160 60.9] 37.3] 263 569.2 |
Bos | 1601 wo.o| n2.8l 3230 n69] 23570 sz ms2] mes] 263.7] 1m0 2046 [13.468.6
Green River at Gresn River, Utah [ us.8 173 35,0 .4 090 12l 421,9] 28000 655,91 3654 | 1658 15,483
Colerado River at ot Sulphmr Springs, 1.1 9.5 6.4 6.9 6.7 0.2 40.5 59.7 283 150 1
Coloredo 10,5 9,6 7.2 54 4.8 6,7 286 17,3 a7.5] 26.7[ 12,9 498.3
Colorade River at Glemwood Springs, T8 DAl W1 67.2 9ol e8] 75l 2838 0.2 995 {11,556,0
Coloredo 0,0 &0 77,3 5,7 53,7] 683 123,21 @61 438,01 Wb.91 0.4 [[2,261,5 |
38,6 2,s5] 27,3 2.4 19,9 226 ¢9.8] 1071] om.9! 2000] 449 34 798.2 |
35,1 27,5 22,9 29.0 18,7] 25,0 20 o7 w9 2606 w2 558 1[1,356.4
226.1 12517 116.7 | 1093 91.3| 99.4 | 284.5] 448.5] 68y, 266.6] 126.4 | .4 [[2,575.8
Solorsdo River near Cameo, Colopedo 122.3 1036 3206 o4 o2 1071 am.s| eoala0e7.0] 732.5[ 239.6 [ 2.8 [[3,%6.6
6.4 6,9 6.0 ba? EWY Tk 21, 1.2 1,9 2.3 4.5 2.5 1.9
Platesu Cresk near Cameo, Colorsdo 5.8 5.3 46 EXY 4.0 7.0 13,0 9] 3,0 5.9 4.8 5.1 163,0
Gunnison River near Grand Junoti .5 28| s7.8 58,2 483 sax| 3124 2285 0,9 64,1 s62| s4.2 fl1.278,3 ]
olorsdo 69,0 67,0 557 45,2 46,9 554 o8l 4se.7] sors] 2423 1201 9585 [11.49.2
ST 104 8,8 A2 w0.0[ 160 .2 53.5]  s87 2641 1780 203 299.6 |
Doloras River at Ga Golarado 7 9.0 0.6 10,0 8,5 1.8 150 48,7] 1R.6[ 20,6 477 367 .0 510.2
216,9 241] 18| Im2]| 36,9] 1907 5246 ws9l10270} 309s5] 1957[ 1355 [[4,000.8
Goloredo River near Cisco, Uteh 947 | 2063 206.3] 2082 | ws2( 204! 1090 55| 14x0l35%.0] om6] 3693] 2590 [[6,00.9
Sam of the Rio Blaneo, Rito Blanco, & QI 41 LW 2.2 3.0 2.8 71 211 6] 116 7.8 8,7 8.6 128,5
Juma Rivers at Pagose Sorings,Colodod7 | 10,7 8.4 6.5 4.5 5.1 8,9 2.9 85,9] 66,0 150 204 257 269,0
2,8 2,3 1,6 1,7 1,9 3.5 9.9 0,6 10,8 3.0 3.3 2,8 54.2
Bayajo Biver ay Esith, Colorado 7 3.6 3,2 2,5 2,0 2,5 3.8 6,9 23] 35,2 5.2 6,0 bk X
5L 136,9%
Piedra River at Arboles, Ooloredo 18,9
Wb | 26.6 9.6 76 9.3 n.2{ 193 £1.7 nAl 73 160 22| 172 %2,
Sen Juan River at Roes, Kew Maxico 7 | 23.2 8.4 233 9.5 B! 27,3 47,01 1635 2.8 2841 479 40, 545,94
4.6 5.4 3.2 3.3 ERY 3,3 2.4 2.0 2.7 5.0 4.1 3. 2.
Iea Pinos River at Imaole, Colorsde 1947 3,2 2,7 3.7 4.0 3.9 A 2,7 2,30 19,8 o] 12,8 X .64
San Juan River neer (at) Blanco, s 2.8 15.6] 10,9 12,9 5.0 23,6 3.0 I 8.7 23.9] 28,8 33, 37937:
29,1 21| 16,5 13.2 18.9] 3,0 432.6] 1.8 137.0 %8| &.8| s.6 || 7.4
20,0 W4 106 12,3 0.2 2.2 45.2 €7.7] _ 140.1 $.6] 273 2 || 4218
19,2 ¥o| 141 12,1 w.e| 13,8 .4t 157.7] 1648 85,6 56,6 | 44.1 625.9"
217 6.6 124 12,5 12,5 u.8 16,4 67,4 1417 533] %00 192 438.7
Antwes River near Cedar Ai11, N. Mex. Houy 20,6 18,7 15.% 1.2 12,8 16,1 33.2 166,9] 166,3 89,3 65,9 0,9 668,41
hse | 203 6,80 13,8 1.0 13.8] 19 37,1 5 2.4 2.6 239 133 3824
Acimas River at Parmington, New Mexico Ru7 | 18.6 162 17,1 4.1 1,7] 15,8 240 18451 162 Th8] 67,6 | 45,2 £608,2¢4
46,8 33,2 25,6 27,9 28,2 94| 1271 2096 58,6 58,6 | 416 790.5
San Juan River at M. Max, 7 47,3 42,5 36,8 29,8 7,1 8,9 65.8 338.8] 291.2 1%6.0 157.1 94,9 {11,298,9 |
Ia Plata River at Colorado-Now Marico 0,8 0,4 0,3 [ 0.7 0.8 1.4 1.8 1.7 0., 9.5 0.6 X
State Line D947 0,2 0.4 0,4 0,3 0,6 0.7 0.6, 4.4 2.3 0, 1.1 0.2 1.9
haws | 5.7 381] 293 28,9 2.6 383 4] 1253 2037 60, 3| 2,7 .9
mmmnm.m._&z___&o 46,4 39.8 .0 38.8 51.3 64,9 42.1) 2869 12 224,4 | 105.4 |]1,%80,64
15.0%
v o 7
33 L7 1.0 0.9 L8 2.2 2.3 4l 34 L8 2.6 2.1 28,40
£2,0 62 0.2 37,0 9] " 26,9 7] _1250] 2039 3] 753 a2 84,5
Josn River near Bluff, Utah 55,0 60,2] 456 30,8 2] s 68,01 380! 20! 1096] 2935 3os,3 [[3.488,6
[ 505.2 A43,3 365,91 9.1l 4956 | 100301 L, 720[0,990.0 7o.a| 4788 39,7 |[8.721.9
s | 402.6 466,61 &bk 6 | 2783 3567] 65,3 80,2 | 3,121,0] 3,275,0 | 2,96,0]1,203,0 ] sar.1 [93.4%.2 |
5,0 L1 0,9 1.0 L3 13 L0 0.2 0.2 2.1 2,0 0.7
River at Loss F 2008 7 3.3 L8 1.5 0.9 1.3 0,9 0.4 0.4 02 03] 1.6 0,5 23,1
{Colarsdo River at Lees Farry, Arizom 2 AhA| 2374 | 6,90 04l 496,921,010 1,72.213.99.2] 22| 4865 2104 ||87447
ﬁ_‘g 468,41 446,) | 279,01 358.0f 65521 70,6 3.275.2 | 1,006,3(1,214,6 [ sas.6 £5.3
®  Estimated
** Provisional Data
D Provided by the Durango Offics of the U. S. B. R.
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CONSWMPTIVE USE OF WATER RATES IN THE UPPER COLORADO RIVER BAS]I\I}/

INTRODUCTION

This report deals with the subject of rates of consumptive use of
water by various egricultural crops and native vegetation and évaporation from
water surfaces in the Upper Coloradc River Basin, which includes portions of
ArizZone, -Colorado, New Mexlco, Utah and Wyoming.

‘Early In June 1947, the Upper Colorado River Basin Cdmpact Commis-
sion reéquested a cooperative study of consumptive use in the Basin.2/ After
the Compact Commission was created, 1t appointed an Engineering Advisory Com-
mittee with instructions to make certain engineering studies.  Among the var-
ious Sub-committees of the Englneering Advisory Committee is one on depletion.
In January 1948 the Chairman of the Sub-committee on Depletion appointed the
following commitiee to assist the authors in compiling climatological and
other data needed in preparing a report on consumptive use:_3/

John R. Erickson, Office of State Engineser of New Mexico,
Santa Fe,. Jew Mexico.
H. P. Dugan, 0ffice of Hydrology, Bureau of Reclamation,
U. 5. Department of Interior, Denver, Colorado.

A preliminary renort (8) on tentative estimates of consumptive use
of water rates for the frost-free period was submitted to the Englneering Ad-
visory Committee for review on March 15, L948. During May L948, a field trip
was made over the Upper Colorado River Basin fo. the purpose of obtaining ad-
ditional information on Irrigation period, depth of water applied, number of

irrigations and water supply from federal, state and local agencies.
(see figure 1.)

In water utilization investigations of areas such as the Upper Colo-
rado River Basin, consumptive use of water is one of the most important factors

_]:/ Prepared by Harry F. Blaney, Senior Irrigation Engineer and
Wayne D. Criddle, Irrigation .ngineer under the direction of George D. Clyds,
Chief Division of Irrigation and Water Conservation, Soil Conservation Service
Research, U. S. Department of Agriculture, June 15, 1948,

2/ Letter by H. W. Bashore, Chairman of Upper Colorado River: Basin
Compact Commission to George D. Clyde, Chief, Division of Irrigation and
Water Coneervation, Juhne 7T, L94T.

i 3/ Memorandum by Royce J. Tipton to Members of the Committee on

Depletion of the Engineering advisory Gommittee to the Upper Colorado River
Bagin Compact Commission, Jenuary 26, Lu48. :



to be considered. From & valley-wide standpoint, consumptive use includes all
transpiration and evaporation losses from lands on which there is growth of
vegetation of any kind, whether agricultural crops or native vegetation, plus
evaporation from tare land and from water surfaces (4) (2). The term
"consumptive use" is considered synonymous with the term "evapo-transpiration"
and is defined (2) as: The sum.of the volumes of water used by the vegative
growth of a given area in transpiration or building of plant tissue and that
evaporated from adjacent soil, snow, or intercepted precipitation on the

area in any specified time. If the unit of time.is small, such as & week or
a month, the consumptive use rdte ia expressed in acre-inches. per acre of
depth in inches; whereas, if the unit of time is large, such as & crop-grow-
ing season or a 12-month period, the consumptive use rate is usuvally ex-
-pressed as acre feet per acre or depth in feet. . The sources of water to
supply consumptive use are precipitation, surface and ground water.

The objee¢t of this report is to present the results of the study.
of the rates of water consumption at sites of uee by agricultural crops and
native vegetation in various irrigated areas of Wyoming, Uteh, Colorado,

New Mexico and Arizona in the Upper Basin. The use of water by all native
vegetation in the Upper Basin is not important in the study requeated by the
Engineering Advisory Committee. The Committee is primarily concerned with
stream depletion as well as water consumption resulting from irrigation and
other man-made developments. Estimates of consumptive use by forest and.

other native vegetetion growing in mountain watersheds have not been attempted.
However, water consumption by native vegstation growing in irrigated valleys
and along stream channels is considered important in this report.

PREVIOUS INVESTIGATIONS

Various methods have been used to determine the amount of water
" consumed by agricultural crops and native vegetation. Regardless of the
‘method, the problems encountered are numerous-and considerable time is re= -
quired to make satisfactory measurementa of consumptive use. The source of
water used by plant life, whether from precipitation alone, irrigation plus
rainfell, ground water plus precipitation, or irrigation plus ground water
plus rainfall, is a factor influencing the selection of & method. Unit values
of coneumptive use may be determined for different kinds of native vegetation
and agricultural crops by soil moisture studies,lysimeter or tank measure-
ments, analysis of irrigation data, analysis.of climatological data, and
other methods (2). For irrigated crops, data .on depth of irrigation water
applied, number of irrigations per year, irrigation efficiency, water-holding
capacity (field capacity) of soil and length of growing season may be used in
estimating unit velues of consumptive use¢ (3). “Unit values observed in one
area may be used in estimating consumptive use for other areas having some-
what similar climatic conditions provided temperature and precipitation
records are available for both areas (2).

The effect of sunshine and heat in stimulating transpiration was
studied as early as 1691, according to a review of the literature by Abbe (1).
Measurements of transpiration of various kinds of plants by Briggs and Shantz
indicate a close correlation between transpiration end evaporation from



free~-water surfaces, alr temperature, 'solar radiation, and wet-bulb
depression readings. (9). . ; :

. Many formulae have been developed in the past for determining

- evaporation from meteorological observations. Formulas for estimating
consumptive use are not so numerous. A few suggested methods of deter-
ming consumptive use, based on climatic factors, have been found to give
reasonable results. For meny years irrigation engineers have used temper-
ature data in estimating valley consumptive use of water in arid and ‘semi-
arid areas of the West (4). Hedke developed the effective heat method on
the Rio Grande (l4). By this method consumptive use is estimated from &
-8tudy of the heat units avallable to the crops of a particular valley
{13). It assumes that there is a linear relation betwsen the smount of
water consumed and the quaentity of availebls heat. From studies of the
-.Bureau of Reclamation, conducted intermittently from. 1937 to 1940 by Lowry
and Jaohnson (15), & similar method was suggested which has been adopted
quite generally by the Bureau of Reclamation in making its estimates of
valley consumptive use. This method also assumes a direct relationship
between temperatures and consumptive use. It assumes a linear relation
between consumptive use and accumulated daily maximum temperatures above
32° Fahrenheit during the growing sesson.

Studies conducted by.the Division of Irrigation, Soil Conserva-
tion Service, in 1939-41, in connection with the Pecos River Joint In-
vestigation of the Natlonal Resources Planning Board, indicated that
evaporation, evapo-transpiratlon, mean monthly temperature, monthly per-
cent of daytime hours, growing season, monthly preciplitation and efficien-
cy of irrigation data could be used to estimate irrigation requirements
(2). Later Blaney and Morin (5) developed empirical formulas from the
Pecos River studies for estimating unit annual values of evaporation from
free-water surfaces and consumptive use by native vegetation subsisting
on ground water. This method gives consideratioh to temperature, daytime
hours and humidity records and is applicable to those areas in which there
is ample water to take cere of evaporation end transpiration. Blaney and
Morin also show how the formulas might be applied In estimating consump-
tive use by irrigated crops having access to an ample water supply. Var-
lous methods of dete.mining consumptive use of weter have been described
by Blaney (6). In 1945 Blaney and Criddle simplified the Pecos formulas
by eliminating the humidity factor.(7).

During a four year investigation, 1938-Ll, Erickson (12) meas~
ured. the consumptive use of water in the Lower Uncompahgre Project in the
Upper Colorado River Basin by the inflow-outflow method: (4) for the Colo-
rado Water Conservation Board.

Annual consumptive usé was determined by the Bureau of Recleama-
tion by inflow-outflow and the effective-heat methods in New Fork Valley,
Wyoming end the Michigan-Illinois area, Colorado (LQ).

DESCRIPTION OF UPFER COLORATO RIVER BASIN

The Upper Colorado River Besin ie that area tributary to the
Colorado River above Lee Ferry. This area is larger than New York,



Pennsylvania and New Jersey combined. It includes parts of five Rocky Moun-
tain States (Arizona, Colorado, New Mexico, Utah and Wyoming).

Rimmed by some of the highest mountains in America that are snow-
capred throughout the year, it is the source of the greater part of the water
reaching the Colorado River.

. According to & report of the Bureau of Reclamation (1l) there are

© 70,696,000 acres of land in the Upoer Colorado River Basin, of which
1,325,000 acres are irrigated and 272,000 farmed without irrigation. The
crops include alfalfa, wild hay, wheat, barley, corn, oats, deciduous fruits,
potatoes, suger beets and dry beans. The following tabulation shows the acre-
age 1lrrigeted in the Upper Basin as reported by the Bureau:

Division Arizona Colorado New Mexico Utah Wyoming
Green 105,870 229,120 247,540
Grand 56k, 670 8,000
San Juan 6, 000 132, 300 38, 000 37,700

Total 6,000 802, 8k0 38, 000 274,820 247,540

Farming without irrigation is generally unsuccessful 1n most areas
of the Upper Basin because of the uncertain rainfall. The annual precipita-
tion on the irrigated areas ranges from above six inches at Green River,
Utah to 17 inches at Kendall, Wyomilng, and the summer precipitation ranges
from three-inches in the lower valleys to nine inches in the higher areas.

CLIMATE

Climatologically, the upper Colorado River Basin has the extremes of
year-round snow cover and heavy precipltation on the high peaks of the Rockies,
Bnow-capned eight to ten months a year, and arid conditions with less than
8ix inches of annual rainfall in the southern part.

In general the basin is arid except in the high altitudes of the
head-water areas. Rainfall is insufficient in most valley areas for the
profitable production of crops without irrigation.

o
Extremes of temperatures range from 50 below zero to 113° above
zero. The northern portion is characterized by short, warm sumners and long,

cold winters, many mountain areas being blanketed by deep enow all winter. The
gouthern portion has hot summers.

Precipitation and temperature records are available from 85 sta-
tions in the area. Climatological data for representative stations used in
this report are swmmarized in table 1.



SOILS
The Bureau of Reclamation reports (ll) that:

"The entire upper basin is underlain with sandstones, limestones,
and shales composing the parent rock from which the soil forming material
has been derived. Four types of soil are found: (1) alluvial soils made
up from streem-deposited materials; (2) glacidl 'soils in-the form of .
glacial deposits on out-wash plalns derived partly from granites and other
igneous meterial of the higher mountains; (3) residual soils .formed in
place by the weathering of surface rocks but altered in places through
deposition from higher residusl lends; and (k) asolian, or wind deposited
soils, appearing in a few places as sand dunes and other formations.

+ "In the upper valleys lands sultable to agricultural develomment
are largely cocmposed of alluvial soils and are confined to the bottom--lands,
terraces, and valley fills. These soils are high in orgenic matter and
are inherently fertile. They are generally of sandy loam to loam in tex-
ture. Most of these soils have good natural drainage provided by light
textured soil over. gravelly subsoil and & moderate slope. With the ex-
ception of small localized areas the soils in the upper valleys dre free
from harmful accumulations of alkall. The depth of the soil and the
emount of rock on the surface usually determine the suitability of the
lands for agriculture.



Table 1 -~ Average annual precipitation, mean annual temperaturs and
frost-free period at Weather Bureau stations ueed in

computing consumptive use in the Upper Colorado
River Basin.

(Based on Weather Bureau records from 19Lhk-1G45, except ag noted. )

Station

No. Locﬁtion

ARTZONA
-1 Chinle
4 Kayenta

COLORADO
5 Aspen
T Collbran
8 Cortez 1/
11 Delta 1/
13 Durango 1/
New Eagle 2
16 Frulta
17 Glenwood Sprgs.
18 Grand Junction
19 Gunnison 1/
20 Hayden 1/~
21 Igpecio 1/
25 Montroése
27 Norwood
28 Pagosa Sprgs. 1/
30 Paonia
31 Rifle 1/
33 Steamboat Spr. 1/

NEW MEXICO
37 Bloomfileld
41 Dulce
47 Shiprock

UTAH
50 Blanding
52 Castledale
53 Duchesne
54 Fmery
55 Escalante
56 Ft. Duchesne
58 Green River
59 Henksville

Average

annual
precipl-
tation

Inches

Mean
annual
temper-
ature

oF,

2L.3
52.9

39.8
45.6-
48,1
50k
45.5
42,0
20.9
47.3
52.8
374
tz .2

7
3.5
45,2
Li.1
48.4
47.9
38.4

43.6
53.1

49.4
45.2
4h.0
45.8
47.5
4.3
52.3
52.4

Eleva~
tion

Foet

5,538
5,610

7,913
6,200
6,177
5,115
6, 554
6,598
L, 525
5,823
L, 668
7,683
6,337
6,425
5,830
7,017
7,108
6,200
5,300
6,770

5, Tk
6,767
4, 945

6,035
5,500
5,520
6,260
5,258
b, ol
L, 087
4,200

Years of
record -

22
21

17

28
32
32

32
30
32
28
24
32

14
15
3L

3L

28
14

32

32
30
24
28
31
29

Fram

Mey 16
Apr.28

June 10
May 26
May 26
Mey 5
June 1
June 19

May 17
Apr.1l3
June 18
June 11
June 5

June 8
June 23
May 5

May 15
June 27

May 7
June 1l

Mey 3

Mey 11
May 22
May 26

May 15
May 23
May 2
May 2

To

Octes T
0ct.1l3

Sep.15
Sep.29
Sep. 29
Oct. 6
Sep.26
Sep. 6
0ct.10
Sep.29
0Oct.26
Sep. 2
Sep.13
Sep.23
Oct. 6
Sep. 26
Sep.13
Oct.l2
Oct. 3
Aug. 25

Oct.1ll
Sep.20
0cteld

Oct. 13
Sep. 27
Sep.23
Sep.27
Qct. 1
Sep.2k
Oct. 9
Octe 4

Average frost-freavperiod

To

1Lk
168

126
126
154
117

79
157
135
196

9k
110
153
110

160
141

59

157
101
165

155
128
120
126
139
124
160

155



Teble 1 (continued). - Average'annual precipitation, mean annual temperature

and frost-free period at Weather Bureau stations used in
computing consumptive use in the Upper Colorado River Basin.
(Based on Weather Bureau records from 191L-1945, except as noted.)

Average Mean Average frost-free period
Station annual annual Eleva-
precipi- temper- tion Years of From To Total
No. Location tation ature record
Inches oF. Feet Days
UTAH (Cont. )
61 1Ia Sal 12.82 46.6 6,775 21 May 25 Oct. 1 129
62 Loa 7.85 L3.3 7,000 19 June 12 Sep. 9 89
63 Manila 19.35 43.5 6,225 15 June 13  Sep.lk 93
64 Moab 9.9k 54.6 4,000 31 Apr. 18 0Oct.l7 182
67 Myton 6.90 b6.2 5,030 28 May 17 Sep.30 136
68 Price 10.39 48.8 5,500 24 Mey 18 Oct. 1 136
71 Tropic 12.69 47.7 6,296 15 May 25 Oct. 6 134
72  Vernal 8.77 Ly .3 5,335 25 June 1 Sep.18 109
WYOMING
75 Dixon 3 12.00 41.2 6,359 2k June L4 Sep.1l 99
76  Bden 4, 7.34 37.9 6,665 27 June 11  Sep.ll 92
79  Kemmerer 5/ 7.94 39.4 6,954 June 7 Sep.15 100
81 Lymen 11.49 Lo.7 6,800 16 June 9 Sep.17 100
82  Pinedale 11.42 35.7 7,180 20 June 22  Aug.29 68
New Big Piney 9.25 34.8 6,820 10 June 22  Aug.29 68

Based on some unpublished data.

Average for period of record, 1905-1910 and 19uk-45.
Year 1932 estimated from temperature data.

Year 1931 and 1932 estimated from temperature data.
.Estimated 32-year average for the period 1914-1945.



"esas, plateaus, basin-like depressions caused through erosionm,

and narrow valleys along the various streams characterize the lower sections
of the upper basin. The broade~ valleys and depressions that have been
covered with alluvial sclls are more suitable for cultivation where soll is
of sufficient depth. Vast areas of residual soils are too shallow or too
alkaline fo. agricultural develorment. Extensive drainage is often neces-

-~ gary Iin the: lower valleys where irrigation 1s praftived.

+

"Jind formed soils are not extensive. Some are found in small

areas south of the San Juan River along the northeastern sides of ridges or

- other topomgraphtc-umplifts which bresk the winds and harbor the dA&poEitéd ~
materials. The lergest areas of arable asolian soil 1s east of Chaco River
on the high benches south of Farmington, New Mexico.

GENERAL PROCEDURE

Because of the limited measurements of consumptive use in the Upper

Colorado River Basin, estimates of unit use by the various agriculturdl crops
and native vegetatlon in this Basin are based lacgely on studles in other
areas of the West, transferred to the Upner Colorade River Basin by the
method suggested by Blaney and Criddle (7). Briefly, the procedure’ is to
correlate existing consumptive use data with monthly temperature, percent of
daytime hours and precipitation for the frost-free period or irrigation
gseason and for the entire year. The coefficlents so developed for different
crops ere used to transfer consumptlve use data from one section to other
areas where only climatological data are available. -

Neglecting the unmeasured factors, consumptive use veries with the

temperature and the daytime hours, and availeble moisture (precipitation,
irrigation and/or ground-water). By multiplying the mean monthly temperature
(t). by the menthly. percent of daytime hours. of the yeax [p),. there -18 -Ob~-
tained a monthly consumptive use factor (f). Then it is asBumed that the
conaumptive use varies directly as this factor when &n ample water supply

is avallable. Ex ressed mathematically, U = KF *= gum of kf where

U
F

LR B« 2]

w

o

= Consunptive use of crop (or evaporation) in inches for any period..

= Sum of the monthly consiumptive use factors for the period
(sun of the products of mean monthly temperature and monthly
percent of annual daytime hours) (t x p).

= Bmplrical coefficilent (annual or irrigation season).

= Mean monthly temperature in dsgrees Fahrenheiti.

= Monthly percent of daytime hours of the ysar.

=t x p = Vonthly consamptive use factor.

100
Monthly coefficient.
= kff = Monthly consumptive use in inchses.

By kmowlng the consumptive requirement of water by & particular

crop in some locality an estimate of the use by the same crop in some other
area may be made by application of the formula U = XF.



Consumptive use coefficients b

The consum)tive use coefficients (K) for the more Important
irrigated craps grown in the Uppsr Colorado River area and native vegete-
tion and evaporation are shown in table 2. These coefficlents were devel-
oped from actual measucements of consumptive use in tank and soil moisture
field studles and inflow-outflow measurements made throughout the West
over a period of years bx the Division of Irrigation and Vater Conservae-
tion and other agencies. These coefficlents are based on the assumption
that the crops receive a full water supply throughout the growing season
or frost-free period (7). If the water supply is short during the latter
part of ‘the irrigation period some correction should be mads.

Climatological data

For many years climatologicel data, such as temperature, preci-
pitation and frost-free period (growing season) have been kept by the
U. S. Weather Buceau in the Upper Coloresdo River Basin and other arees
throughout the United States (LO). The 1941 "Yearbook of Agriculture:
Climate and Men" states:

"The growihg season of crops susceptible to frost demage - the
so-called warm weather crops - is restricted by the number of
days between the last killing frost in the spcing and the first
in the fall."



Table 2 - Coefficients used in computing consumptive use of water in
the Upper Colorado River Basin.

Classification Growing season Consumptive use
or coefficient K 1
eriod Gro eriocd: Annual

IRRIGATED LAND

Alfalfa Frost-free period - 0.85

Alfalfa Pre-frost free period <70

Grass, hay and pasture Frost~free period <15

Grass, hsy and pasture Pre-frost free period .60

Beans and emall grains 3 months «T5

Corn and other annuels 4 months N)

‘Orchard (deciduous) Frost-free period 65

INCIDENTAL AREAS

Water surfaces Frost~frree period 0.95 0.85

Netive vegetation Frost~-free period
Very dense 2/ " u u 1.35 1.10
Dense 3/ Y u s 1.20 1.00
Medlum 4/ " " ¢ 1.00 .90
Light 27 ] " 1" et .80 .65
Sparse 6 - . . (Precipitation only)
Seeped areas T/ t Y u .90 .75

1/ K= U= Consumptive use = Consumptive use coefficient.

Consumptive use factor

_2/ Large cottonwood trees, willows and grass. Adequate moisture
available from high water table (or ground water).

_3/ Willows, tamarisk, or mmall cottonwood trees. Adequate moisture
available from high water table (or ground water).

_’t/ Small willowe or temarisk. Molsture available fram high water

table (or ground water).

/ Salt grass, brush or weeds. Moisture available from ground water.

! Sage brush, grass and weeds. Moisture available from precipitation

only. (Rainfall during the growing season plus 50 percent of

winter precipitation stored in the root zone, not to exceed 3 inches.)

1/ Molst areas caused by seepage fram canal, over-irrigation, ground
water or poor drainage.

Lo
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The averags ennual precipitation, meen annual temperature, and
frogt-free period for various stations in the Upper Colorado River Basin
are shown in-table 1. These data wers compiled from U. S. Weather Bureau
records by the Engineering Advisory Committee to the Upper Colorado River
Basin Compact Commission for the peciod 191k to 1945 (16). -

IRRIGATION PRACTICES

The discussion thus fer has assumed an adequate 1rrigation water
supply properly distributed throughout the irrigation season and &pplied
under normal irrigation practices. :However, 1t was realized that ‘these
conditions do not exist in every irrigated area within the Upper Colorado
River Basin. A field study wes therefore made to determine the adequacy
of the supply and the irrigation practices in each area before the esti-

- meates were applied to actual field conditions.

Same of the factors considered as influencing the rate of con-
aumptive use and on which data were obtained are: Thé beginning date and
- length of irrigation season, number of irrigations applied each year,
amounts of water applied each year, planting and harvesting dates, aver-
age ylelds, soll textures and root zone depths, rates at which water per-
colates into 'the soil, and several others considered of lesser impartance.
First-hand knowledge was obtained on as many of these factors as possible
in the limited time allotted to the fleld investigation.

Method of obtalning data. - Through the courtesy of the various
state representatives of the Engineering idvisocry Committee to the Upper
:Colorado River Basin Compact Commission, interviews were arranged with
representative farmers, water masters, state river commissioners, U. S.
Bureau of Reclamation Engineers, County Extension Agents, Soil Conservation
Service technicilans and others acquainted with water supslies and irriga-
tion practices in each area. Figures 2 to L7 show typical areas inspect-
ed by the euthors in May 1948. In addition, information was obtained from
personal observation of the areas and a study of various published and
unpublished reports. ALl the data obtained through inte:views, personal
observation, or otherwise, were -systematically recorded on a fonn develop-
ed especially for this work. (See appendix table H).

General Description of Practices

In some studies of water use 1in areas of ‘the West, the growlng
season has been considered as the time between killing firosts, ‘and the
irrigation period has generally coincided fairly well with this growing
period. -However, for most perennial crops, growth starts as soon as the
maximun temperature stays well above the freezing point for any extended
period of days and continues so throughout the season in spite of later
. freezes.. , Sometimes growth persists even after the first seo-called kllling
frost. _Grasses may mature even though-summer temperatuces drop below.
freezing repeatedly
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In the Upper Colorado River Basin 1t was found that in the higher
areas irrigation water 1s apolied early in the spring in some instances
even befors growth begins but certainly before the beginning of the frost-
free period. Irrigation water is thus consumed through evaporation and
same transpiration before the beginning of the frost-free period.

As between States, l1rrigation prectices do not differ materially
from place to place wnder conditions of similer water supply, climatic
conditions and elevation. Total water supply as well as its distribution
throughout the irrigation season is probably the major reason for variance
in ir.igation practices applying to any one crop. It was found gquite
generally that those areas having the shortest late season water supply
begin i{rrigation earliest in the spring in an attempt to supplement the
soll moisture supply while water 1ls avallable.

Following is a general discussion of the irrigation practices in
each state of the Upper Colorado River Basin:

Wyoming. - Most of the irrigated land in the Colorado River Area
of Wyoming is used in growing grass hay and pasture. The growing season
is relatively short. Elevation of practically all the land is above 6,000
feet. According to Weather Bureau rscords, the frost-free perlod varies
fram ebout 100 days at the south end to less than 70 days in the vic1n1ty
of .Pinedale. Meean annual temperatures vary fram about 35° F to 11° F. The
hacvesting of the wild hay usually begins between the first and 15th of
August and irrigation water must be teken off the meadows early enough to
allow harvesting operations. Irrigation begins fram May 5 at the lower
end of the area to June 1 at the upper end. The major streams head high
in the mountains, so that the ilrrigation period corresponds fairly well with
the period of high streamflow. As a result, most of the ranchers get by
fairly well with very little reservolr storage water, especially at the
upper end of the basin.

Coneiderable areas that are classed as Irrigated land recelve
natural overflow water when the rivers and streams are high. After the
streamflow drops, these areas recelve irrigation water until such time as
they must be preparsd for harvesting. Apparently, these areas have always
been naturally flooded, and man in his farming operations has merely
lengthened the period du:ring which adequate water 1s available for good
plant growth. The larger areas of the naturally overflowed lands are found
in the vicinity of Pinedale and Big Piney and on Ham's Fork and Black's Fork.

The only mejor variation from the above described irsigation
practices and crop dlstribution is the Eden Valley Irrigation Project
located approximately 4O miles north of Rock Springs. About one-half of the
irrigated area of this project is in alfalfa, an additional third i1s in small
grains and the balance is in pasture and grass hay. The farmers on the Eden
Project are able to make two cuttings of alfalfas each year with average ylelds
of between 1.5 and 2.0 tons per acre. An adequate supply of storage water is
available and the farmers apply an average of four irrigations per year to
their alfalfa with the first one being applied between May 25 and 3L and the
last one August 15. Small graeins ere irrigated from 2 to 3 times with the
irrigation period beginning the middle of June and extending through July.



FIGURE 2
Alfalfa field, near Big Piney, Wyoming,
May 22, 1948.

FIGIRE 3
Alfalfa groving on bench lands two miles
east of Iake Fork, Utah, May 13, 1948.

FIGIRE b
Alfalfe growing on Rogers Mesa, Colorado
15, 1948,

FIGURE 5
Flooded river bottom, irrigated pasture,
and very dense vegetation beloy Slater,
Wyoming, May 20, 1948.

FIGIRE 6
Yampa River overflowing bottom lands about
eight miles below Steamboat Springs

Colo.
¥ay 19, 1948,

'IGURE 7
Flood irrigation of pasture about four
miles from Bayfield, Colorado, on Pine
River, May 10, 1948.

FIGIRE 8
Peach orchard growing along Colorado River
near Palisades, Colorado, May 17, 1948.

FIGIRE 9 "
Grain field, flooded pasture, cottonwood
trees in background along Colorado River
Moab, Utah, May 12, 1948.



FIGURE 10
Farm in Green River Valley, Wyoming, near
junction of East Fork and Green River.
Sparse mative vegetation in forsground,
irrigated pasture and dense native veg-
etation in backaround, May 22, 1948

FIGIRE 11
Sage brush growing between Farson and
Pinedale, Wyoming, May 21, 1948.

FIGWRE 12
Little Snake River at high stage, Wyoming-
Colorado. Cottomwood trees and willows
are typical and very demse riparian
vegetation, May 20, 1948.

FIGTRE 13
White River valley sbout 10 miles above
Rangeley, Colorado. Medium native
vegetation growing in river chamnel.
May 1k, 1948.

FIGIRE 14
Very dense mtive vegetatlon (cottonwoods)
(willows) growing along Green River above
irrigated landa Green River, Utah.
May 12, 1948

FIGIRE 15
Dense Temarisk (salt-cedar) growing along
Colorado River near Mosb, Utah, May 1558
1948.

FIGIRE 16
Dense willows growing along Animas River
two miles above Durango, Colorado.
May 11, 1948.

FIGIRE 17
San Juan River Valley about five milea
‘below Blanco, New Mexico. Willows,
Tamarisk and Cottonwood trees growing
along river. May 9, 1948



Colorado.- The characteristics of irrigated areas in the Colo-
rado River Area of Colorado are widely veriant. The slevation of the
irrigated lands ranges fram about 4,600 feet near Grand Junction to almost
8,000 feet in areas such as Aspen. The Weather Bureau frost-free period
varies from about 60 days to elmost 200 days. The mean annual temperatuce
varies fram about 35 degrees to 53 degrees. Water supplies are also ex-
tremely variable. Some areas such as the Florida project near Durango
have extremely short water supplies and a medium long growing season.

Some areas which are used for growing wild hay are naturally flooded each
year and the irvigation period extends through only a month or less.
Agriculture varies from a highly diversified and orchard type of farming
in the vicinity of Grand Junction to & wild hay and pasture type toward
the head of many of the stresms. This is particularly true on the Upper
Yampa River, White liver, the Upper Main Colorado, Blue Rive. and the
Upper Gunnison areas. This natural flooding causes a considerable lower-
ing in the irrigation water demand.

In the Grand Valley, which has a large percentege of its irri-
gated area in orchard, irrigation of alfalfa begins about the middle of
April and continues until the first part of October. Orchards are irri-
gated approximately eight times each year, the first irrigation occurring
about May 5 and the last one October 25. It is the common practice to
plant grain as a nurse crop for alfalfae in this valley. The grain and
alfalfa combined require five irrigations or more each year and the irri-
gation season extends fram about April 5 until well toward fall. A large
part of the 1rrigated area in Colorado depending upon the flow of the main
streems, seems to have a full water supply. However, some of the smaller
tributaries of the main rivers do not fumish an adequate late-season
water supply focr numerous small areas.

Utah.- Elevations of irrigated areas in the Utah part of the
Colorado River Basin vary from 4,000 feet to nearly 7,000 feet. The
Weather Bureau frost-free growing period for these areas vaeries from about
90 to 182 days. However, the majority of the irrigated areas have & grow-
ing season of about 125 days. ‘ean annual temperatures vary from 43 to
52 degrees. In most of the irrigated areas alfalfa, small grains and
grass hay and pasture are the Important lrrigated crops. In a few small
local areas, such as Green River and Moab, a large proportion of the
irrigated land is in orchard, melons, potatoes, etc. A considerable acre-
age of sugar beets 1s grown in the Price Area. There is a relatively
smell percentage of the irrigated land in Utah that has an adequate water
supply for full crop production. However, 1t 1s believed that for most
of the land the shortage 1s not serious, although for some of the smaller
areas, such as Blanding, the supplies are extramely deficient. In most
cases 1lnadequacy applies to late-season water. In Ashley Valley, one of
the large contiguous irrigated areas in this State, alfalfa is ordinarily
irrigated five times, the first application being made about the middle
of May and the last one the latter part of August. Small grains recelve
two or more irrigations each year between the periods May 15 and June 5.
In the Blanding area there are seldom more than two irrigations each
year for alfalfa, the ficst one being about March 1 and the last not later
than the middle of June. Grains and beans get by with one irrigation.




" New Mexico.~ The greater part of the New Mexico irrigated land
within the Upper Colorado River Basin is irrigated from the San Juan and
Animos Rivers and has a water supply adequate to mature crops. 'Elevation
of this area is slightly over 5,000 feet and the frost-free growing per-
iod about 160 days. Alfalfa is irrigated at least four or five times a
year and the hay ylelds vary between four and five tons per acre. Irri-
gation ordinarily begins by April 10 and continues until the middle of
September. Small grains receive two or more irrigations per year, the
first one the middle of May and the second oné toward the end of June.
Orchards receive five or more irrigations each year beglnning the middle
of May and extending pretty well through September with scme farmers even
irrigating later. The only other two areas in New Mexico consildered were
the La Plata and the Dulce, in each of which the irrigation supply 1s ex-
tremely short in the latter part of the summer. This shortage tends to

‘move the beginning date of irrigation ahead and to increase the amount of
water applied per application while the high flows are still 1in the rivers.

Arizona.- A large portion of the Arizona irrigeted land within
the Upper CTolorado aiver Basin is located in the vicinity of Chinle and
Kayenta and is fermed by Indians. The Weather Bureau frost-free period
veries from about L40 dgys to over 200 days. The crops consist of about
65 percent corn and cereals, 10 percent alfalfe and 25 percent beans and
migcellaneous. Of the 3,840 acres of irrigated land, 5,600 acres have an

" adequate water supply aend 4,240 acres are irrigated only when flood waters
are available (16).

ESTIMATES OF RATES OF CONSWMPTIVE -USE

In computing rates of consumptive use of water, the Blaney-
Criddle method and formula U = KF are used. - The values of coefficient
(K) are shown in table 2. A conelmptive use factor (F) for the growing,
frost-free ‘'or irrigation pericd is used. ' Mean monthly temperature, pro-
“cipitation records are shown in the appendix.

Irrigatéd’crogs

Rates of conglmptive use of water by alfalfe and grass hay are
"éstablished for thres types of irrigation practice, which are different
because of the character of the water supply, ‘one or more of which is
applicable to each-area. These three types of irrigation practice are:
(L) A water supply adequate to satisfy the requirements of crops and
acreages now irrigated. - (2) A4 definitely short late-season irrigation
water supply, usually found on the smaller unregulated .streems. It is-
agsumed that 'the period of use of irrigation water is from the date of .
first ircigation to the date of last Irrigation;, plus two weeks for grass
hay end pasture and three weeks for alfalfa. These periods sfter the
last ;rr1gation -ar¢ added to take care of residual soil moisture whicH -
‘1s used by the crops. However, in no case was the pecriod extended beyond
the énd of the frost-free’ period. (3). Irrigation of crop lands normally
" flooded during the period of high run-off each year. This- practice gsn-
erally applies only to grass hasy or pasture land. Aftec the flow in the
rivers declines, irrigation water is applied throughout the remainder of
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the season. Man-mede consumption of irrigation water occurs only after
the high water recedes and irrigation begins.

The irrigated areas, Weather Bureeu stations and irrigation
poriods for alfalfa and grass hay used in computing water consumption
rates are -shown in table 3. It 1is assumed that the growing seasons for
orcherd and native vegetation are the same as the frost-free periods,
that small grains and beans will grow for three months beginning at the
last frost in the spring and that corn and other annuals will grow for
four monthe. For crops grown in an area having a growing season greater
then that shown as the average frost-free period for the area it is as-
sumed that the crop will not always mature.

A sample of computations for rates of water consumption by irri-
gated crops in the Upper Yampa end Elk River areas, Colorado is shown in
tables 4 and 5. The results of similar computations for normal water con-
sumption rates for irrigated crops during the growing period for areas in
the entire Upper Colorado River Basin are summarized in table 6. These
estimates are based on the assumption that a water supply emple to satis-
fy the water requirement of the plants 18 avallable from precipitation and
irrigation.

The estimates of rates of consumptive use shown in table 6 in-
clude moisture supplied by both irrigation and rainfall. By subtracting
the growing-period rainfall from the rates of use, the rates of consump-
tion at the point of use, as the result of irrigation, may be obtained
provided this land was not naturally irrigated under virgin conditlons.
For example, the consumptive use for alfalfa in the Montezuma Area, Colo-
rado is computed as 24.5 inches during the irrigation season with a full
water supply. The normal rainfall during this period is 5.6 inches. Then
2h.5 - 5.6 = 18.9 inches or 1.58 feet (acre-feet per acre) which is the
consumption of irrigation water at point of use for alfalfa land during
the irrigation season. Table 7 summarizes the results of computations
of rates of consumptive use minus rainfall during the growing or 1rriga-
tion season.

Under virgin conditions some of this land may have received
moisture from a high water table or it may be receilved water from preci-
pitation only. Also, land which formerly may have had a high water table
may now be drained. In such instances it will be necessary to make allow-
ances for these conditions in each area when estimating the consumption
of irrigation water. It may be assumed that average consumptive use
during the winter period under present conditions has not changed mater-
ially from what it was under virgin conditions.



Teble 3 - Irrigated areas, Weather Bureau Btations,'ahd'. irrigation
periods used in.camputing consumptive use of irrigation
water - Wyoming, Colorado, Utah, Mexico and Arizona.

‘Unit Weather Bureau | Water 1/ |Frost-free 2/| Alfelfa 3
No. Area station supply period | irrigation
’ : i e season
WYOMING - :
1 Fden Valley Eden F 6/11 - 9/1L 5/25 - 9/11
2 Pinedale . Pinedale " F ‘6/22 - 8/29 - 5/20 - 8/29
o S . - N.0. ’ 6/22 - 8/29
3 Big Piney Big Piney s 6/22°- 8/29  5/10 - 8/15
ki N.O. - , 6/22 - 8/15
in Hem's Fork Kemmerer . F 6/1 =~ 9/15  5/15 - 9/15
- _ : N.0. : 1 6/20 = 9/15
5  .Black's Fork Lyman Vi@ 6/9 - 917  5/10 - 8/15
: ' N.O. 6/20 - 8/15
6 Little Snake Dixon S 6/ - 9/11 5/5 = 8/15
7 Henry's Fork Manila s 6/13. - 9/1k .. 5/15 = B/2c
COLORADO . _ :
L Upper Yampa and - ‘ : .
" Elk River Steemboat Springs - F 6/27 - 8/5 . 5/10 - 8/25
. s '5/10 = 7/31
N.0. . O T/8 - T7/3L
2 Lower' Yempa and . 3 : ) .
tributaries = . Heyden S ‘6/11.- 9/13 '5/5 - 7/31
3 Little Sneke River. Dixon S . 6/% - 9/1L. 5/15 < 8/20
L White River direct Meeker F 6/10 - 9/11  5/15 .- 9/11
. & : N.0. cooooe T 712 - 9/1
5 White River , s N 6/10 - 9/11  5/15 - 7/20
tributaries Meeker N.O. _ 7/12 - 7/13
6 Colorado River Green Mt. Dem F ‘6/15 -.9/6 - 5/20 -'9/6
above Glenwood & Blue Valley ‘ - ’ : :
Rench '
6e  Muddy Troublescme Green Mt. Dem - ~ * S 6/15 - 9/6 5/10 - 8/10
& Blue Valley. -  N.O. . Th8-8/3
. Ranch . ’ 7 . <t G
T Blue River - Green Mt. Dam ’ rn B .
& Blus Valley Ranch F 6/15 - 9/6 5/20 - 9/6
N0 7/18 - 9/6
8 Eagle River and
Upper Eagle
River Eagle F 6/19 - 9/6 5/5 - 9/6
N.O. 7/18 - 9/6
9 Gypeun Creek Eagle s 5/L - 7/2L
10 Roaring Fork Aspen F 6/10 - 9/15  6/1L =~ 9/15
above Basalt s 6/L - 9/1
11 Roering Fork -
Glenwood Sprgs. to
Basalt Glenwood Sprgs. F 5/17 - 9/29  5/10 - 9/29
s 5/10 - 8/15
12 Rifle (Silt to
Glenwood Springs) "Rifle 8 5/15 - 10/3  5/25 - 8/1
122  Plateau Creek Collbran s 5/26 - 9/29  5/1 - 7/15
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Table 3 - (Cont'd) - Irrigated areas, Weather Bureau stations, and Irrigation
preriods used in camputing consuwmptive use of irrigation water =~

Wyaming, Colorado, Utah, New Mexico and Arizona.

Alfalfa 3/
Unit Weather Bureau | Water 1/| Frost-free 2/ | irrigation
. No. } Area station supply | period season
. COLORADO (Cont'd)
13 Grand valley Fruita and Grand ¥ L/24 - 10/18 L4/15 - 10/18
Junction ’ ; E
14 Upper Gunnison Gunnison F 6/18 -~ 9/2 5/20 - 9/2
N.O. 7/L -~ 9/2
.15  Tomichi end
' Cochetopa Gunnison S 6/18 - 9/2 5/20 - 8/10
. N.0. /L - 7/26
16  North Fork Gunnison Paonia s 5/5 = 10/12 4/20 - 7/15
17  Upper Uncompahgre Montrose and F 5/28 - 9/19  5/15 - 9/20
" Cimarron and Gunnison
) Dallas
18 Uncampahgre Project Montrose and
- Delta F 5/5 =10/6  5/L - 10/6
19  Little Dolores Grand Junction S 4/13 - 10/26 4/15 - 9/1
19a  Lower Dolores Fruita and Grand
Junction F h/2h - 10/18 4/15 - 10/18
20  Dolores River Cortez S 5/26 - 9/29  6/10 - 9/1
21  San Miguel, Tilly
lands,
Disappointment Norwood s 6/8 -9/26 5/8 -8/L
22  Montezuma Area Cortez F 5/26 - 9/29  5/5 - 9/29
23 Upper San Juan
Valley Pagosa Springs F 6/23 - 9/13  5/15 - 9/13
24 Pine River and
Podre Area Ignacio F 6/5 -9/23 5/5 - 9/23
25  Animas River Durango T 6/L - 9/26 5/L - 9/26
26  Florida Area Durango S 6/L - 9/26 5/1 -T7/21
27 La Plata (Coloredo Cortez and
Area) Lewis s 5/30 - 9/26  5/15 - 8/8
28  Mancos Area Cortez s 5/26 - 9/29 5/1 - 1/21
: UIAH '
1 Henry's Fork Manila S 6/13 - 9/14 5/15 - 8/20
2 Ashley Valley and
Brush Creek Vernal F 6/L - 9/18 5/10 - 9/18
3 Owsy My ton s 5/17 < 9/30  4/10 - 7/21
y Valley lands -
Uinta Basin My ton)
Ft. Duchesne) S 5/20 - 9/21  &/15 - 9/15
5 Bench lands
Uinta Basin Duchesne) s 5/26 - 9/23°  4/20 - 9/15
6  Price River Price F 5/18 - 10/1 5/1 - 10/1
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Table 3 -(Cont'd) - Irrigated areas, Weather Bureau atations, and irrigation
tperiods used in camputing consumptive use of irrigation water -

Wyoming, Colorado, Uteh, New Mexico and Arizona.

| Alfalfa 3/
Unit Weather Bureau |Water L/ | Frost-free 2/ | frrigstion
.No.J Avea _ | . station supply period seagon
UTAH (Cont'd)
T Green River Green River F 5/2 = 10/9 lJr/].O - 10/9
8  Moab Moab s 5/18 - 10/17 4/ - 8/31
9 Ia Sal La Sal S 5/25 - 10/1 415 - 7/25
10  Monticello La Sal s 5/e5 - 10/ 4/15 - 7/3L
11 Huntington, Castle
Dale, Ferron Castle Dale S 5/22 - 9/27 4/15 - 8/31
12  Muery - Hanksville Fmery S 5/ah - 9/27  L/15 - 8/31
13 Loa Loa S 6/12 - 9/9 5/L - 8/15
1%+ Hscalante Escalante ] 5/15 - 10/L  L/15 - 8/15
15  Blanding Blanding s 5/11 - 10/13  4/15 - 7/31
16 Paris River Tropic S 5/25 - 10/6  4/15 - 8/15
NEW MEXICO
1 Dulce - Upper
° Navajo Dulce S 6/1L - 9/20  5/15 - 9/13
2 La Plata Ft. Lewis and /
Bloomfield 5 5/21 -~ 10/L 5/15 - 8/8
3 Blocmfiold - Blocmfield and
Shiprock Shiprock F 5/5 - 10/13 4/10 - 10/13
ARTZONA
1 Chinle Chinle by 5/16 -~ 10/7 5/1 - 10/7
5 5/L = 7/15
2  Kayenta Kayen'a. r L/28 - 10/13 k4/10 -10/13
4/10 - 1/15

;/ F = Full water supply for all crops.

S =
NeQw =

Short water supply for alfalfe, grass hay and pasture.
Netural overflow on grass hay meadows and pasture during flood stage

0

of river or stream, provides moisture before irrigation begins.
2/ From U. S. Weather Buresu records.

_3/ Fram interviews with farmers, county agents, weter masters, river

commissioners, end others.

The end of the irrigation season is

esgumed to be the end of the frost free period in areas of full
water supply. Where the water supply is short it is assumed that
alfalfa would continue to use residuasl moisture in the soil for
Grass hay and pasture are
asgumed to wse residual irrigation water from the soill two weeks
after the last irrigation.

three weeks after the last irrigation.
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Table ‘i - Exemple of observed monthly temperatures, precipitation, perc‘ent
of daytime hours and calculated consumptive use factor, in the
Upper Yampa end Elk River arees of the Upper Colorado River
Basin. .

W. B. Sta.tion Steamboat Springs County__Routt State  Colorado

.8ta. No. 33 Elevation 6,770 Ft. Latitude 40° 30 'N.
Month g Full 1/ Short 2/ |Natural over-flow
or : . Water Supply 5/10 - 8/25  5/10 - 7/31 .3/ 1/8 = 1/3L
Poriod t | p | £ ] =R £ | ] ] R f | R
.OF. Percent TInches Inches Inches Inches
January-  13.9 6.72 0.9 2.31
February - 18.6 6.7TL 1.25 2.43
March 26.2 8.33 2.18 2.39
April 38.2 8.96 3.42 2.27
May 48,2 10.05 L4.83 2,23 3.23 L.49 3.23 1.49
June 55.2 10,15 5.60 1.38 5.60 1.38
1-27 . 5.0 l.24
28-30 0.56  0.1h4
July 61.6 10,26 6.32 1.58 6.32 1.58 6.32 1.58 L.T4 1.18
August 59.4 9.56 5.68 1.76 L4.58 1.42
September 52.1 8.38 L4.37 1.78
October 41.7 7.73  3.22 1.99
November 28.7 6,71 1.93 1.69
December 16.9 6.48 1.10 2.26
Total 38.% 100,00 40.84% 24,07 15.15 4.45 4.7k 1,18
5/10-6/27 8.27 2.73
6/28~8/25 11.46 3.1k

= Mean monthly temperature in degrees; p = Monthly percent of deytime hours;
£ = £ X p= Monthly congumptive use factor; R = Preocipitation in inches.
100 :
1/ Full water supply for all crops.
2/ short water supply for alfalfa, grass hay, and pasture.
j/ Natural overflow on grass hay, meadows and pasture during flood stage of
river or streams.
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Table 5 - Example of camputations of rates of coneswmptive use of water in the
Upper Yampa and Elk River arsas of the Upper Colorado River Basin.

Water
Classification supply K F U R Uninus R
. . (total f)
Inches Inches Inches
Irrigated crops
Alfalfa ' Full 1/ 0.70 8.27 5.79 2.73) 6
... Fall/ 0.8 11.46 9.7k 3.1k - e
Alfalfa Short 2/ 0.85 15.15 12.88 L.y 8.43
Grass Hay Full I/  0.60 8.27 4.96 2.73) 6
Full I/ 0.75 11.46 8.60 3.14) 7.69
Short 2/  0.75 15.15 1L.36 kb5 6.9L
N. 0. 3/ 0.75 b7k 3.56 1.18 2.38
Incidental areas
Water surfaces ‘ 0.94 11.46 10.88 3.1k T.T4
Native vegetation
Very dense 1.+35 11,46 15,47 3.1k 12,33
Dense 1.20 11.46 13.75 3.1k 10.61
Medium 1.00 11.46 11.46 3o1h " 8.32
Light 0.80 11.46 9.16 301k 6.02
Sparse (Precipitation only) :
Seeoved areas 0.90 11.46 10. 3L 3.14 T.17

U = KF = Consunptive use in inches. F = Sum of the monthly consumptive use
K =

fociters Lok the period. T Hupirical cosfficient determined

exporimentally. R = Precipitation in inches.

1/ Full water supply for all crops.

g/ Short water supply for alfalfa, grass hay, and pasture.

;/ Natural overflow on grass hay, meadows and pasture during flood stage
of river or streeams.

)
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Teble 6 - Swmery of estimates of normal wnit consunptive use of water rates

for irrigated crops during the irrigation period for areas in the
Upper Colorado River Basin.

i Normel rate consumptive use L1/
Unit Grass Corn
Water | AlLfalfa| Hay Graing| and Orchard
supply| and and jother
No. Area pasture|beans |annuals
Inches Inches Inches Inches Inches
ARTZONA
1 Chinle ¥ 28.3 24,2 15.4 20.1
Chinle S 13.9 10.8 15.4 20.1 &
2 Kayenta F 32.5 28.7 15.2 20.5 -
Kayenta S 16.9 13.5 15.2 20.5
COLORATDO
1  TUpper Yampa and Elk River F 15.5 13.6 8.6 8.6 -
Upper Yempa and Elk River s 12.9 1Ll.4 8.6 8.6 -
- Upper Yampe and Elk River N.O. - 3.6 - - -
2 Lower Yampa and Tributariles s 14,6 11.7 4.0 -
3. Little Snake River s 16.9 13.8 13.9 - -
Little Snake River N.O. - 4.9 - - -
4  White River, direct F 18.9 13.9 13.8 - -
White River, direct N.O. - 8.9 - - .
5 White River tributaries s 11.2 8.9 - - -
White River tributaries N.C. - 0.0 - - -
6 Colorado River above Glenwood F 16.3 4.3 1.7 - -
66 Kremmling, Muddy, Troublesame s 4.4 11.6  1l.7 11.7 -
Kremmling, Muddy, Troublescme N.O. - 2.4 - - -
T Blue River F 16.3 4.3 1.7 - -
Blue River N.O. - 7.0 - - -
8 Eagle River and Upper Bagle R. F 18.5 16.2 1L.6 11.6 -
Eagle River and Upper Eagle R. N.O. - Ts1 - - -
9 Gypswm Cresk s 12.7 po™ 1.6 11.6 -
10 Roaring Fork, above Basalt F 16.3 1.4 12,7 13.3 -
Roering Fork, above Basalt s 4.7 13.0 L2.7 13.3 -
11 Roaring Fork Glenwood Springs ¥ 24,2 21,4 4.6 19.0 17.8
to Basalt s 17.5 4.2 4.6 19.0 17.8
12 Rifle-Silt to Glenwood Springs S 12.8 9.9 15.0 19.4 18.7
128 Plateau Creek s 12.8 11.3 4.5 18.5 16.3
13 Grand Valley F 32.4 28.6 15.2 20.6 24,0
1%  Upper Gunnison (excluding F 15.8 13.8 10.9 10.9 -
Tomichi and Cochetopa) N.O. - 9.2 - -
15 Tomichi and Cochetopa S 13.0 9.9 10.9 10.9
Tomichi and Cochetopa N.O. - 3.9 = = x
16~ North Fork Gunnison ] 4.5  11.5 W6  19.3  20.5
17" Upper Uncompahgre, Cimarron F 21.2 18.7 14.9 19.7 20.2
and Dallas
18 Uncompahgre Project F 27.9 2.6 15.2 20.0 20.6
19. . Little Dolores s 26.3 21.8 1.6 20.3 26.2
19a Lower Dolores F 32.4 28.6 15.2 20.6 24.0
20 Dolores River s 15.1 11.9 14.8 18.9 16.7
21  San Miguel, Lilylands,
Disappointment s 1.3 11.1 4.1 - -
22 Montezuma Area F 2h.5 21.5 14.8 18.9 16.7
23 Upper San Juan Valley F 17.8 15.6 s = -



Table 6 (Cont'd) - Sumnary of estimates of normal unit consumptive use of
water rates for irrigated crops during the irrigation period for
areas in the Upper Colorado River Basin.

Normel rate consumptive use L/
Unit Grass Corn
Water | ALfalfa| hay |(Grains| and |Orchard
suUppLy] and and |other
No. J Ares, pasture| Beans |annuals
COLORADO (Continued) Inches Inches Inches Inches Inches
24 Pine River and Piedra Area F 22,4 19.6 4.2 18.6 14,2
2 Animas River F 22.9 20.1 .0 17.1 4.8
26 Florida Ares S 13.2 10.8 14,0  17.1 4.8
27 La Plata (Colorado portion) S bk 11.6 .2 17.2 15.1
28 Mancos Area S 4.0 %5 4.8 18.9 16.7
NiWw MEXTCO
1  Dulce s 20.1 16.8 13.8 - -
2 La Plata S 15.0 12.0 12.0 - -
3  Bloomfield-Shiprock F 32,1 28.4 15.3 20.k 21.9
UTAH
1 Henry's Fork ] 16.8 4.0 14.0 - -
2 Ashley Valley and Brush Creek F 21.8 19.2 14.9 - -
3  Ouray 5 17.1 .2 - - -
4 Benchlands - Uinta Basin s 23.4 20.6 4.6  18.2 15.7
5 Valleylands - Uinte Basin 5 25.0 22,1 15.1  19.3 7.6
6 Price River F 26.7 23.5 5.4  19.9 18.7
7 Green River F 32.5 28.6 16.2  2L.7 23.0
8 Moab S 28.8 2h, 2 15.3 20.9 25,3
9 La Sal s 16.4 13.3 4.7  18.7 16.8
10 Monticello s 17.6 14,3 4.7 18,7 16.8
11 Huntington, Castle Dele Ferron S 23.1 19.3 4.6 18.7 16.7
12  Emery-Hanksville S 22.5 18.8 4.2 18.2 18.6
13 Loa S R 4.5 1;.; - -
14  Escalante S 20.3 16,8 1% 18.7  17.9
15 Blanding S 18.2 14.8 4.8  19.4 20.1
16  Paria River S 20.1 16.6 4.5 18.5 17.0
WYOMING
1L  Pinedale F 14.8 13.0 - - -
Pinedale N.O. - 9.8 - - -
2 Big Piney 3 1.7 11.9 - - -
Big Piney N.O. - 6.8 - - -
3 Eden Velley F 17.2 15.1 13.4 - -
4 Ham's Fork F 18.6 16.3 13.2 - -
Ham's Fork N.O. - 12.2 - - -
5 Black's Fork S 16.2 13.0 13.6 - -
Black's Fork N.O. - Ta5 - - -
6 Henry's Fork S 16.8 14.0 14.0 - -
7 Little Snake S 16.9 13.8 13.9 - -
Little Snake N.0. - 4.9 - - -
l/ Includes irrigation water plue precipitation.

F = Full water supply for all crops.
S = Short water supply for alfalfa, grass hay, and pasture.

N.O.=Natural over-flow on grasa hay, meadows and pasture during flood stage of
river or streems, provides moisture for crops before irrigation.period
begins consumptive use rate is for irrigation period only.



Table 7 - Summary of estimates of normal unit "consumptive use of water rates
minue precipitation” for irrigated crops for the irrigation period
for areas in the Upper Colorado River Basin.

L]

ol Normal rate conswmptive use L1/
Grass Corn
Water |[Alfalfa| hey | Grains| and |[Orchard
supply and and other
Nos Area past beans |annualg
Inches Inches Inches Inches Inchea
ARTZONA
1 Chinle F 23.0 1942 12.5 15.8 -
Chinle S 12.3 9.7 12.5 1548 -
2 Kayenta F 27.5 23.6 13.3 17.0 -
Kayenta S 15.3 12.2 13.3 17.0 -
COLORADO
1  Upper Yampe and Elk River F 9.7 T 55 5.5 -
Upper Yampa and Elk River s 8.4 6.9 545 5.5 -
Upper Yampa end Elk River N.O. - 2.4 - - -
2 Lower Yampa and Tributaries S 11.0 8.4 10.1 - -
3 Little Snake River S 13.8 10.9 10.7 - -
4 White River ~ Direct F 13.2 10,9 2.2 - Tl
White River - Direct N.O. - 5.6 - - -
5 White River Tributeries s 8.4 6.l G.2 - 7.4
6 Colorado River above Glenwood F 11.8 9.8 8.1 - -
6a Kremmling, Muddy, Troublescme s 10.6 8.2 8.1 8.1 -
KremmIing, Muddy, Troublesome N.O. - 1.7 - - -
T Blue River F 11.8 9.8 8.1 - -
Blue River N.C. - b, 7 - - -
8 Eagle River and Upper Eegle R. F 13.3 11.0 8.2 8.2 -
" Eagle River and Upper Eagle R. N.O. - 4.8 - -
9 Gypswun Creek s 9.4 7.3 8.2 8.2
10 Roaring Fork above Basalt F 11.5 9.6 8.5 8.5 -
Roaring Fork above Basalt s 10.7 9.0 8.5 - -
11 Roaring Fork Glemwood Springs
to Basalt F 17.1 4.3 10.4 12.9 11l.1
Roaring Fork Glenwcod Springe
to Basalt S 13.0 10.1 10.L4 10.% -
12 Rifle-Silt to Glenwood Springs S 11.0 8.4 12.k4 15.7 4.3
12a Plateau Creek S 10.0 8.5 11.1L 13.4 11.0
13 Grand Valley F 28.3 4.5 13.2 17.6 19.2
14  Upper Gunnison (excluding F 11.7 9.7 79 7.5 -
Tomichl and Cochetopa) N.O. - 6.1 - - -
15 Tomiochi and Cochetopa S 10.1 Tob T.5 - -
Tomichi and Cochetope N.0. - 2.6 - - -
16 _ North Fork Gummison S 11.3 8.5 11.b 4.8 4.2
17 Upper Uncompahgre Cimarron F 16.8 4.3 12.5 16.0 15.5
and Dallas =
18 TUnccampahgre Project F 23.2 20.0 13.0 16.6 16.2
19 Little Dolores 5 22.8 18.6 12,6  17.5 21.0
19a Lower Dolores F 28.3 2h.5 13.2 17.6 19.2
20 Dolores River s 11.9 9,2 11.6 139 11.6
21 Sean Miguel - Lily Lands -
Disappointment S 10.5 8.0 8.8 - -
22 Montezuma Area F 18.9 16.0 1.6 13.9 11.6
23 Upper San Juan Valley F 11..0 8.8 - - -



Table 7 (Continued) - Sumery of estimates of normal wnit "consumptive use of
water rates minus precipitation” for irrigatsd crops for the irrigation
period for areag in the Upper Colorado River Basin.

" Normal rate consumptive use 1/

river or streams.

Unit
. Grass Corn
Water |Alfelfa| hay |Grains and |Orchard
supply and and other
No. Area pagture| beans |annuals
Tnches Inches Inches Inches Inches
- - COLORADO (Continued)
24  Pine River and Piedra Area ¥ 15:5 12.7 9.3 12.6 8.3
25 Animas River F 14.9 12,1 8.8 10.2 7.9
26 Florida Area s 9.8 7.8 8.8 10.2 7.9
27" la Plata - (Colorado Portion) 5 11.2 8.8 9.9 1l.h4 9.2
28° Mancos Area S 12.0 9.7 1ll.6 13.9 11.6
" NEW MEXICO
1" Dulce S 13.1 10.3 T.9 - -
2 La Plata S 11.8 9.3 10.5 -
3 Bloomfield Shiprock F 27.0 23.2  13.4 17.2 17.2
- UTAH
1 Herry's Fork _ S 13.9 11:3 ° 1l+3 - -
2  Ashley Valley and Brush Creek F 18.7 16.1  13.1 -
3 OQuray - B 15.1 l2.3 "13.2 - -
L Benchlands-Uinta Basin S 19.0 15,7 1l.6 .2 1Ll.7
5 Valleylands-Uinta Basin B 2.9 18.9 '13.2 16,6 1h.6
6~ Price River F 2L.7 18.5 12,7 15.8 1h.1
7  Green River iy 28.8 25.0 1h.7 19.3 19.7
8 Moab s 24,8 20.4  13.1 17.8 20.3
9 ' La Sal .S 13.0 10.3 1l.1 - -
10  Monticello s 13.9 11.0 1l.1 - -
11 Huntington-Castle Dale-Ferron S 19.6 16.1 12,1 15.1 13.0
12 ~ Emery-Hanksville 8 19.1 15.6 1L.8 14,7 1h.
13 Ioa ' S 15.0 12.9 10.3 - -
14 '~ Escalante S 16.3 13.3 1ll..0 13.6 12.1
15 Blanding S 154 12.2 12.3 15.6 14.8
16  Paria River S 16 L 13.3 1lL.1 . 13.5 -:12.0
WYOMING S
1  Pinedale T 1l.4 9.6 - - -
Pinedale N.O. - “TsH - - -
2 Big Piney ] 11.9 9.3 - - -
Big Piney N.O. - 94T - - -
3 'Eden Valley F 1h.5 12.4  11.1 -
4 Hem's Fork F 15.6 13.4 1l.0 -
Hem's Fork N.O. - 10.2 = . =
5 ‘Black's Fork S 12.9 9.9 10.9 -
Black's. Fork N.O. - 5.8 - -
6 Henry's Fork S 13.8 10.9 1L.3 -
7 Little Snake S 13.3 10.5 10.T - -
g Little Sneke ) N.O. - 3.8 - - -
;/ Includes irrigation water only (consumptive use minus x}a.infall).
F = Full water supply for all crops. i
ﬁ = Short water supply.for alfalfa, grass hay and pasture.

0. = Natural over-flow on grass hay, meadows and pasture d.uring flood. atage of
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Native vegetation and incidentel areas

Native vegetation generally has first use of the water of a region. The
conswmption of water by native vegetation thus becames of increasing importance
as greater land areas are irrigated, and during periods of drought. Careful
consideration must be given to the conswmptive water requirements of native
vegetation before a complete inventory can be made of the water resources of
the Upper Colorado River Basin.

Conswmptive use of water by native vegetation varies according to the
quantity of molsture available (L7). Plants adapted to an extreme econany of
water do not continue the seme low rate of use dwring periods of more abundant
supply. Precipitation, varying widely from year to year, produces a more
vigorous growth that has a greater consumptive use in wet years than in dry.
Drought periods are seldom so severe that there is a widespread destruction
of vegetation from lack of moisture.

Adeptation of plants to natural moisture conditions has distributed
vegetation in more or less dominent communities which may be roughly classified
as drought~resistant, ground-water plants, and those that grow with roots sub-
merged. Neither group is confined to any particular geograhical area but is
governed by local conditions. There are no fixed boundary lines between groups,
for as ground-water conditions change with increased or decreased precipitation,
the dominant communities advance or recede according to moisture availlable in the
soil.

Much of the arid reglon has ground water only at depths beyoné reach of
plant roots, and in these areas plants depend entirely upon the scanty rainfall
and the moisture that is held in the upper soil horizon. Desert sage, sage
brush, creosote bush, desert grass, and cacti are a few desert growths which
subsist upon a meager rainfall.

Ground-water plants are those sending their roots to the water table or
into the adjoining region of capillary moisture. Thus they are & middle group
between desert growth that has no connection with ground water and plants that
grow with their roots sutmerged. These comprise a great variety, ranging from
smell ground plants to large trees, Salt grass, seepweed, salt bush and scme
species of sacaton are in this group.

Riparian or river-btottom growths, such as salt cedars (temarisk), willows,
and cottonwoods, consume more water per given area than irrigated crops.

Plants growing in water, such as tules, cattailé, and sedges, are users
of large quantities of water.

Meteorological corditions influencing evaporation from water surfaces
likewise affect transpiration from vegetation and evaporation from soils. Both
evaporation and transpiration freely respond to temperature, wind movement,
and humidity.

Seeped lands are moist areas within irrigation projects. These areas are
the result of high ground water due to seepage from canals, over-irrigation,
or both end poor drainage. Seeped lands are generally in greasewood,



Table 8 - Sumary of estimates of normal unit consumptive use of water

rates for native vegetation and areas recelving watsr:
incidentally to irrigation in the Upper Colorado River Basin.

Normal rate consumptive use 1/

Unit Water Native vegetation 2/
sur- ery - Mad 1= Seeped
No. Area facoe | dense | Dense| um Light | Sparse| 3/ land
Tnches Inches Inches Inches Inches Inches Inches
ARIZONA
1 Chinle 28.7 40.8 36.2 30.2 242 7.2  27.2
2 Kayenta 33.5 W7.6 42.3 35.2 2B.2 6.6  3L.T
COLORADQ
1 Upper Yampa and Elk River 10,9 15.5 13.8 1l.5 9.2 6.1 10,
2 Lower Yampa and tributearies 18.0 25.5 22.7 18.9 15.1 7.0 17.0
3 Little Snake River 18.6 26.% 23.5 19.6 15.6 6.4 17.6
L wnite River Direct 7.6 25.0 22.2 18.5 14.8 7.6  16.6
5 White River tributaries 17.6 25.0 22.2 18.5 14.8 7.6 16.6
6 Colo. River above Glemwood 14.9 21,1 18.8 15.6 12,5 - 14,1
6a Kremmling, Muddy, and
Troublesame 14.9 21,1 18.8 15.6 12.5 4.1
7 Blue River k.9 21.1 18,8 15.6 la.5 - 1h4.1
b Eagle River and Upper
Esgle River 1%.7 20.9 18.5 154 1a2.k4 6.4 13.9
9 Gypeum 1.7 20.9 18.5 154 12.4 6.4  13.9
10 Roaring River above Basalt 16.8 23.9 2..3 17.7 1Llk.2 7.5 15,9
11 Roaring Fork-Glerwood
Springs to Basalt 26,0 36.9 32.8 27.3 2L.9 9.7 24.6
12 Rifle-~-Silt to Glenwood
Springs 27,3  38.8 34.5 28.8 23.0 T4  25.9
13 Grand Velley 35.0 49,8 k.2 36,9 29.5 7.3  33.2
14 Upper Gumnison 13.8 19.7 17.5 1%.6 11.7 6.4 13,1
15 Tamichi and Cochetopa 13.8 19.7 7.5 14.6 1l.7 6.4 ¢ 13.1
16 North Fork Gunnison 30,0 k2.6 371.9 3M.6 25.2 9.3 28.4
7 Upper Uncompahgre, Cimar-
ron and Dallas 2.7 30.8 27.4 22,8 18.3 6.8 20.6
18 tUncompabgre Project 30.2 42,9 3B.1  3L.8 25.4 6.8 28.6
19 Little Dolores 38.4 54,5 48,4 kol 32,3 7.7  36.3
20 Dolores River i 2,k 3.6 30.8 25.6 20.5 8.1 23.1
21 San Miguel, Lilylands,
Disappointment 20.6 29.3 26,0 21.7 1T.k 9.4 19.5
22 Montezuma Area 2.k w6 30.8 25.6 20.5 8.1 23.1
23 Upper Sen Juan Valley .7 20,9 18,7 15.5 12.4 8.5 13.9
2k Pine River and Pledra Area 20,8 29.6 26.3 2L.9 17.5 9.0 10.7
25 Animae River 2.6 '30.7 27.3 22.7 18.2 9.9  20.5
26 TFlorida Area 2.6 30.7 27.3 22,7 18.2 9.9 20,5
27 , La Plata (Colorado Area) 22,1 3L.h  27.9 23.2 18.6 8.8 20,9
28 Mencos Area bk 3.6 30,8 25.6 20,5 8.1 23.1



Table 8 (Continued) - Sumary of estimates

) of normal wnilt consumptive use of
water rates for native vegetation and areas receiving water
incidentally to irrigetion in the Upper Colorado River Basin.

Normal rate consumptive use 1/
Unit Water Na.tive vegeta.tion 2/
T s ;‘:ze Very Med- |- Seeped
No.| -~ Area dense Dense 1um Light Sparse 3/l lend
Inches Inches Inches Inches Inches Inches Inches
NEW MEXICO i :
1 Dulce ) 18,8 26.7 23.8 19.8 15.8 9.5 . 17.8
2 La Plata Area 25.3 35,9 3L.9 26,6 2L.3 8.3 24,0
3 Bloomfield Shiprock 3L.9 45.3 L40.3 33.6 26.9 6.5 30.2
1 Henry's Fork ; 17.8 25.4 22,6 18.8. 15.0 5.7 16.9
2 Ashley- Valley and: Brush -
Creek 21,5 30.6 2.2 22.7 18.1 55 20.k
3 Ouray Area 27.3 38,8 345 28,7 23.0 5.1 25.9
4k Benchlends, Uinte Basin 23.0 32,7 29.0 24,2 19.4 6.8 21.8
5 Valley lands, Uinta Basin 25.7 36.5 32.4 27.0 -2L.6 @ 5.0 4.3
6 Price River 27.3 0 38.8 344 28,7 23.0 7.5 ° . 25.8
7 Green River 33,5 b7.7 k2.4 0 35.3 28.2 4.9 © 31.8
8 Moad . . 36,9 52.5 46.6 - 38,9 3L.L 7.5 35.0
9 La Sal 23.7 33.6 29.9 24k.9 19.9 8.3 22,4
10 Monticello 23.7 33.6 29.9 249 19.9° 8.3 ' 22.4
11 Huntington Castledale ; B4 . .
Ferron ; ceh b 3k7 0 30,9 25.7 20,6 6.2 23.2
12 Enery-Ha.nksville 27.1 38,6 34.3 28.6 22,9 6.0 25.7.
13 Loa 16,9 24.0 2L.3 17.8 k.2 - 5.b4 16.0
14 Escalante 26,1 37.1 33.0 27.5 @2.0 8.8 24.8
15 Blanding 29.3 41.7 37.1 30.9 24.7 8.2 27.8
16 paria River 24.9 35,3 3L.4k 26,2 20.9- 8.4 . 23.6.
WYOMING : ; : ;
1 Pinedale 12.4  17.6 15,6 13.0 10.4 5.2 1L.T
2 Big Piney 12.4 17.6 15.6 13.0 10.4 5.0 11.7°
3 Eden Valley 17.0 24,1 214 17.8 .3 . 4.8 16,1
4 Hem's Fork . - 17.8 - 25.3 22.5 . 18.8 15.0 5.2 16.9 .
5 Black's Fork 8.4 26,1 23.2 194 15.5 . 6.0 - 17.4
6 Henry's Fork "18.6 26.4 23,5 19.6 15.6 o 17.6
7 Little Snake 17.8 25,4 22,6 18.8 6.4 16.9

15.0

1/ For frost free period only.

Includes precipitation.

2/ See table 2 for types of native vegetation.
/ Precipitation during the frost free period plus 5 percent of winter
precipitation not to exceed 3 inches.
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rabbit-brush, willows, and tules depending on the degree of moisture present.
In some areas, where alkall is concentrated, no vegetatlon grows.

Evaporation and meteorological observations made from April 1939 to
March 1943 at Montrose, Colorado (l2) are shown in the appendix, These are
used to establish cosfficients to be used in estimating evaporation rates
from free water surfaces in the Upper Colorado River Basin

The results of computations of nomal water consumption rates for
naetive vegetation, seeped land and water surface during the frost free per-
_ iod are swmmarized in table 8. The estimates for native vegetation are
based on the assumption that a water supply ample to satisfy the water re-
quirements of the plants is availlable.

The estimates.of rates of consumptive use shown in table 8 include
moisture supplied from all sources. By subtracting the frost-free period
precipitation from these rates of use, the rates of consumption of ground
water at point of use may be estimated. Table 9 summarizes the results of
computations of normal unit "consumptive use of water rates minus precipi-
tation" for native vegetation and areas receiving water incidentally to
irrigation in the Upper Colorado River Basin during the frost free period.

APPLICATION OF CONSUMPIIVE USE RATES TO VALLEY AREAS

: - The unit conswmptive use rates shown in tables ¢, T, 8 and 9, may
be applied to large valley arsas by the "integration" method (2) (3) to
compute the total amount of water normally consumed for a given area in.
acre-feet. DBriefly stated, consumptive use for a specified time, as de-
termined -by the integration method, is the summation of the products of
consumptive use for each crop times its area, plus the conswmptive use of
native vegetation times its area, plus water surface evaporation times
water surface area, plus evaporation from land times its area. Before this
method can be used it is necessary to know the areas of agricultural crops,
native vegetation, water surfaces and other classifications, as well as the
unit consumptive use for each classification. .

After acreages of irrigated crops and other water-consuming
areas have been determined by members of the Engineering Advisory Committee
to the Upper Colorado River Basin Compact Commission, the normal velley con-
sunptive - use for the areas shown in table 3 may be computed from these
acreages and the unit rates of use shown in tables 6, 7, 8 and 9. Again 1t
should be emphasized that not all use of water by native vegetation is the
result of man's activities In the Upper Basin and only those areas using
water because of man should be considered in determining the man-made con-
sumptive use.

In 1938-41, Erickson in a four-year study of consunptive use of
irrigation water in the Lower Uncompahgre Valley, made a survey of water-
‘using arsas for the Colorado Water Conservation Board and determined the
average consumptive use, exclusive of precipitation, to be 195,200 acre-feet
by inflow and outflow measurements (12). The average rates of “"consumptive



Table 9 - Summary of estimates of normal "unit conswmptive use of water rates
minus precipitation” for native vegetation and areas receiving water

Incidentally to irrigation in the Upper Colorado River Basin.

Normal rate consumptive use 1/

Native vegetation 2/

Unit
' Water | Very Seeped
No. Area surface |[dense |Dense | Medium |{Light | land
Inches Inches Inches Inches Inches Inches
ARTZONA
1 Chinle 23.7 35.7 3L.2 25.2 19.1 22.2
2 Kayenta 28.7 42,8 37.5 30.5 23.% 27.0
COLDRADO
1 Upper Yampa and Elk River T 12.3 10.6 8.3 6.0 T.2
2 Lower Yampa and Tributaries 14.0 21.6 18.7 15.0 1l.2 13.1
3 Little Snake River 15,2 23.0 20.0 16.1 12.2 1k.2
4 White River Direct 13.0 20,4 17.6 13.9 10.2 12.0
) White River Tributaries 13.0 20.% 17.6 13.9 10,2 12.0
6 ' Colo. River above  Glemwood 1l.2 17.5 15.1 12.0 8.9 10.4
6a Kremmling, Muddy, Troublescme 11.2 17.5 15.1 12.0 8.9 10.4
7 Blue River 1.2 17.5 15.1L 12,0 8.9 10.k4
8 Eagle River and Upper Eagle R. LL+3 17.4 15,1 12.0 8.9 10.5
9 Gypsum 11.3 17.4  15.1 12.0 8.9 10.5
10 Roaring River above Basalt 12.3 19.4  16.8 13.2 9.7 1ll.k
11  Roaring Fork - Glenwood Springs 19.3 30.2 26,1 20,6 15.2 17.9
12 Rifle-Silt to Glenwood Springs 22.9 3.4 30.1 244 18.6 2L.5
13 Grand Valley 30.2 45,0 39.4 32,1 24.7 28.4
14 Upper Gunnilson 10.5 16.3 14,1 1ll.2 8.3 9.7
15 Tanichi and Cochetopa 10.5 16.3 141 1l.2 8.3 9.7
16 ° North Fork Gunnison 23.7 36.3 3L.6 25.3 19.0 22.1
17 Upper Uncampahgre, Cimarron
and Dallas 17:7 26.8 23.4 18.8 1k.2 16.5
18 Unccmpehgre Project 25.7 38.4  33.7 27.3 21.0 2kl
19 Little Dolores 33.1 k9.2 43.2 35.1 27.0 3L.0
20 Dolores River 19.3 29.5 25.7 20.5 15.4 18,0
21 San Miguel, Lilylands, .
Disappointment 4.2 22,9 19.7 15.3 1L.0 13.1
22 Montezuma Area 19.3 29.5 25.7 20.5 15.4 18.0
23 Upper San Juan Valley 9.2 15.% 13.1 10.0 6.9 8.4
24 Pine River and Piedra Area 24,8 23.6 20.3 159 1l.6 137
25 ' Animas River h.7 23.8 20.4 15.9 11,3 13.6
26 Florida Area 4.7 23.8 20.% 15,9 11l.3 13.6
27 La Plata - (Colorado Area) 21.2 24,5 2L.0 16.3 1l.7 1.0
28 Mancos Area 19.3 29.5 25.7 20.5 15.4 18.0
NEW MEX ICO
1 Dulce 12.3 20.3 17.3 13.3 9.4 1l.h4
2 La Plata Area 19.6 30.2 26,2 20.9 15.6 18.3
3 Bloomfield Shiprock 27.4 40.8 35.8 29.0 22.3 25.7
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Table 9 (Continued) - Sumary of estimates of normal unit "consumptive use of
water rates minue precipitation" for native vegetation and areas
receiving water-incidentally to irrigation in the Upper Colorado River

Basin.
Normal rate consumptive use 1/
Unit Native vegetation 2/

Weter {Very ‘ ! Seeped

No. Area surface [dense | Dense l Medium [Light | land

Inches Inches Inches Inches Inches Inches

UrAH
1 Henry's Fork 15.1 22,6 19,8 16.1 12.3 1hk.2
2 Ashley Valley and Brugh Creek 19.0 28.1 24,7 20.2 15.6 17.9
3  Ouray Area 24,0 3%.5 3L.2 254 19.7 22.5
L Benchlands, Uinta Basin 19.0 28,7 25.0 20.2 15.4 17.8
5 Valley lands, Uinta Basin 22.7 33.5 29.4 24,0 18.6 21.3
6  Price River 22.7 3k.2 29,8 2k.1  18.4 2L.2
T Greenriver 30.3 b4k 39,1 32.0 25,0 28.5
8 Moab 3L.9 k7.5 41.6 33.9 26,1 30.0
9 La Sal 18. 28.4 24,6 19,6 14.6 17.1
10 Monticello 18.4 28.% 24,6 19.6 146 17.1
11 Huntington Castle-Dale Ferron 20.7 3.0 27.2 22,0 16.9 19.4
12 Emery-Hanksville 22.8 3%.2 30,0 24,2 18.5 2.k
13 Loa 13.9 21. 18.3 14,8 11.2 13.0
14  Eacalante 20,3 3L.3  27.2 2L.7 6.2 18.9
15 Blanding . 24,1 36.4  3L.8 25.6 19.5 22.6
16  Paria River 19.4 30.0 26,0 20.8 155 18.1
. WYOMING

1 Pinedals 10.1 15.3 13.4 10.8 8.2 9.5
2 Big Piney 10.4 15,6 13.6 11.0 8.4 9.7
3  Eden Valley 14.6 2.8 19.1 15.5 12,0 13.8
4  Hem's Fork 15.4 23.0 20.1 16.4 12,6 1k.5
5 Black's Fork 15.4 23.1 20,2 16,4 12,5 1k.4
6 Henry's Fork 15.2 23.0 20,0 16.1 l2.2 14,2
7 Little Snake ) 151 22.6 19.8 16.1 12.3 k.2

/ For frost-fres or growing season. Does not include precipitation.
/ See table 2 for types of native vegetatlon.
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use minus precipitation" determined for the period 1938-4l by the methods
described in this report were applied to the same area. The use of water
thus determined emounted to 202,187 acre-feet as shown in table 10, or 3.6
percent greater than Erickson measured by the "inflow-out-flow" method.
Similar comparisons were made in other areas with like results. These
comparisons validate the rates of use computed herein.
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Table 10 - Average conswuptive use of water in the Lower Uncampehgre
Valley, Colorado, 1938-41, computed by integration method.

neum
Classification Area 1 / Consumptive use minus t
Unit Quantity Unit Q
rate rate

Percont _Acres Feet Acre feet Feet Acrs feet

Irrigated Crops 2/

Alfalfa 30 21,70k 2.60 56,430 2.12 46,012
HBey and pasture 15 10,852 2.29 24,851 1.81 19,642
Small grain and beans 30 21,703 l.2L 26,261 1.07 23,222
Corn 10 7,234 1.65 11,936 Ll.bk 10,17
Potatoes 5 3,617 L1.65 5,968 1.4k 5,208
Sugar Beets 3 2,170 1.65 3,580  L.hk 3,125
Orchard and truck g 5,065 1.93 9,775 1l.46 7,395

Total or welghted average 100 72,345 1.92 138,801 1.59 115,021

Incidental Areas

Cropped land (seeped)2/  38.5 14,180 2.67 37,861 2,20  3L,196
Seeped land and

moist 2/ 43.0 15,815 2.67 42,226 2.20 34,793
River bottom and

willows 3/ 1k.0 5,060 L.ho 22,264 3.53 17,862
Towns 3/ 3.0 1,020 1.92 1,958 1.59 1,622
Stream surfeces 3/ 1.5 590 3.74 2,207 2.87 1,693
Total or weighted average 100.0 36,665 2.91 106,516 2.38 87,166
Total 109,010 2,25 245,317 1.85 202,187

[

The aree does not include 5,875 acres of arable non~cropped land
15,980 acres of non-areble, non-cropped land and 38,135 acres of
dry land. Survey by Erickson (12).

Consunptive use for irrigation season only.

Consumptive use for entire year.

olro
N~
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Teble A ~ Consumptive use coefficients for alfalfa based on measured
consumptive use and temperature, records and percent of
daytime hours and growing season in Western States

Growing Consump~- | Consumptive
Location Year seagon or|{ tive use | use factor | Coefficient
period () (F) - (x)
Inches
Alfalfe

Carlsbad, New Mexico 1940 4/18 - 11/10 38.6 43,59 0.885
Carlsbad, New Mexico Normel 3/28 - 11/3 36.8 47.39 778
Fort Stockton, Texas 1940 4/13 - 11/11  40.5 46.28 875
Fort Stockton, Texas Normal 3/31 - 11/12 39.7 48,97 811
San Fernando, Calif. 1939  5/26 - 9/9 19.3 23.35 827
Sen Fernando, Calif, 1940 4/1 - 10/31 37.% 43.73 .855
Bonners Ferry, Idaho 1940-4k4 5/k - 9/19  22.8 27.18 .839
Scottebluff, Nebr. 1932-35,5/11 .~ 9/26 26,7 29.70 .899
Bozeman, Montana - 5/2h - 9/16  18.9 22,60 .836
Prosser, Washington  1940-41 4/28 - 10/1k 29.65 35.2L 841
Logan, Utah 1902-11 5/12 - 10/9  26.91 31.66 .850
Vale, Oregon lok1-42 5/17 - 9/18 24,00 26.82 895

Mean .849




Table B - Examples of consumptive use coefficients for native vegetation and evaporation based on measured
consumptive use and temperature records, and percent of daytime hours and growing season

¢

1 Depth E Consum;;- Consump- [Coeffi-
} to Grovwing tive use|tive use| cient Annusl
Location Clasgification Year water season ‘ factor (U) {k)
i table or (7) growing | F , Ul K
l pericd [ seegon | !
Feet Inches |
Carlsbad, New Mexico Salt Cedar 1940 2 April to Bept. 40.72 48.61 1.19 63.75 62.9 0.99
Carlsbad, New Mexico Salt Cedar 1940 3 April to Sept. 40.72 43,95 1.08 63.75 57.2 .90
i
Carlsbad, New Mexico Sacaton 1940 2 April to Sept. LO.72 37.98 .93 63,75 48.1 .75
Carlsbad, New Mexico Sacaton 1940 k April to Sept. 40,72 32.82 Bl 63.75 bia L6y
San Luis Rey, Calif. Cotton and willowslohC-43 &4 April to Sept. 36.27 48,90 1.35 61.38 62.5 1.02
San Luis Rey, Calif. Tules 1940-43 © April to Sept. 41.89 47.03 1,12 62.16 58.9 .95
Montrose, Colorado Water surface 1939-43 © Apr. 23 to Oct.
15 34.93 33.26 .95 52,23 k3.7 .8h

e



Table C - Average monthly evaporation -and meteorological data at
Montrose, Colorado 1939 to 1943 (12)

Evaporation Coafficient
Mean |[Percent{Consumptive Reservoir
Month temper~|daytime|use factor | Pan Reservoir evaporation

ature | hours (F) (U) (X)

72 Percent Inches  Inches
January 26,8 6.84 1.83 '1.30 0.86 0.47
February 32.2 6.78 2.18 1.37 .95 RV
March 39.5 8.34 3.29 3.32 2.39 <73
April 48.8 8.92 4.35 4,95 3.46 .80
Mey 59.3 9.94 5.89 7.83 5.6k .96
June 67.1 9.98 6.70 10.29 751 1.12
July T34 10.13 7. 44 10.41 7.60 1.02
August 71.0 9.49 6.7k 8.55 6.24 .93
September 62.5 8.38 5.24 5.64 4.23 81
October 50.6 7.78 3.9% 3.53 2.54 .6k
November 38.2 6.80 2,60 1.84 1.38 .53
December 30.7 6.62 2.03 1.23 .86 R}
Annual 50.0 100.00 52,23 60.26 43.66 0.84
KU —143.66 = 0.84, annual coefficient.

F 52.33
k- U =33.26 _
7 34,93 T 0.95, growing season coefficient.



Table D - Summary of tentative estimates of normal unit consumptive use. rates for irrigated crops a.nd.j_

native vegetation and evaporation for the frost-free period at typical stations in the
Upper Colorado River Basin ‘

Normel Rate of Consumptive Use - Inches

STATION IRRIGATED CROPS 1/ NATIVE VEGETATION
Smell Corn Water Medium
Hay |grain and|and other [Orchards |surface| Dense | and seeped Sparse
No. Location Alfalfa|pasture| beans annuvals land
ARIZONA
1 Chinle 25.7 22.6 15.4 20.1 19.6 28.7 36.2 2h.2 7.2
4  Kayenta 30.0 26.4 15.2 20.5 22.9 33.5 42.3 28.2 6.6
New Leea Ferry .2 32.2 15.1 21.6 32.2 7.2 59.5 39.7 el .
COLORADO
5 Aspen 15.1 13.3 12.7 16.8 21.3 14,2 7.5
7 Collbran 25.8 22.7 18.4 22.4 19.7 28.8 36.4 24,2 9.8
8 Cortez 21.8 19.2 14.8 18.9 16.7 24 4 30.8 20.5 8.1
10 Crested Butte 9.4 8.3 10.5 13.3 8.9 7.6
11 Delta 27.5 24.3 15.% 204 21.1 30.8 38.9 25.9 6.3
12 Dillon 9.1 8.0 10.2 12.8 8.5 6.4
13 Durango 19.3 17.1 14.0 Il 14.8 21.6 87.3 18.2 9.9
15 Fraser 9.0 7.9 10.0 12.7 8.4 6.9
16 Fruita 28.4 25.0 15.7 20.8 21.7 31.7 40.0 26.7 7.0
17 Glenwood Springs 23.2 20.5 14.6 19.0 17.8 26.0 32.8 21.9 9.7
18 Grand Junction 34,3 -30.3 14,6 20.3 26.2 38.4 48.4 32.3 7.7
19 . Gunnison 12.3  .10.9 13.8 17.4 11.6 6.4
20 Hayden 16.1 1k.2 1k.0 18.0 22,7 15.1 7.0
21 Ignacio 18.6 16.4 4.2 20.8 26.3 I7.5 9.0
25 - Montrose © ©26.5 23.3 1k.9 19.7 20.2 29.6 37.3 24,9 -T2
27 Norwood 18.5 16.3 14,1 20.6 26.1 17.4 9.h
28 Pagosa Springs 13.2 11.6 14,7  18.6 12.4 8.5
29 Palisade 33.0 29.1 15,1 20.7 25.3 356.9 46.6 31.1 8.1
30 Panonia 26.8 23.7 1k.6 19.3 20.5 30.0 37.9 25.3 9.3
31 Rifle 24,5  31.6 15.0 19.4 18.7 27.3  34.5 23.0 7.4

6¢



Table D - Summary of tentative estimates of normal unit consumptive use rates for irrigated crops and
native vegetation and evaporation for the frost-free period at typical stations in the
Upper Colorado River Basin (Continued)

Normal Rate of Consumptive Use - ‘Inches

STATION ) IRRIGATED CROPS 1/ NATIVE VEGETATION

: Small Torn J -Water Vedium
) Hay |grain and|and other] Orchards| surface |Dense | ahd seeped Sparse

No. Location Alfelfa |pasture| beans annuals o land

COLORADO (Cont.)
32 Sapinero 15.4 13.6 12,5 ) 17.2 21.8 1k.5 8.6
33 Steamboat Springs 9.7 8.6 10.9 13.8 9.2 6.1
New Eagle 13.1 11.6 4.7 18.5 2.k 6.4

NEW MEXICO : )
37 Bloomfield 27.6 2.3 15.2 20.1 21.1 30.8 38.9 25.9 1.0
41 - Dulce 16.8 14.8 13.8 18.8 23.8 15.8 9.5
k7  Shiprock 29.5 26.1 15.5 20.7 22.6 33.0 Wa,7 27.8 6.1

UTAH
50 Blanding 26.3 23.2 14.8 19.4 20.1 29.4 37.1 2k.7 8.2
52 Castledals 21.9 19.3  14.6 18.7 16.7 2h 4 30.9 20.6 6.2
53 Duchesne 20.6 18.2 14,6 18.2 15.7 23.0 29.1 19.4 6.8
54 ° Emergy 2k,3 21,4 1k.2 18.2 18.6 27.1 34.3 22.9 6.0
55 Escalante 23.4 20.6 14,k 18.7 17.9 26.1 33.0 22.0 8.8
56 Ft. Duchesne 21.7 19.2 1k.9 19.0 °  16.6 24.3 30.7 20.4 k.9
58 Green River 30.0 26.5 16.2 21.7 23.0 33.5 ko 4 28.2 4.9
59 Hanksville 28.9 25.5 16.0 21.2 22,1 32.3 40.8 27.2 3.9
61 la Sal 22.0 19.%  1h4.7 18.7 16.8 23, 29.9 19.9 8.3
62 Loa 15.1 13.3  13.3 5 16.9 21.3 14,2 5.4
63 Manila ... 16,0 14,1 14.0 17.9 22.6 15.0 5o
64 Moab 33.0 29.2 15.3 " 20.9 25.3 36.9 L46.6 31.1 T
67 Myton 24,2 21.4  15.2 19.7 18.5 27.1 34,2 22.8 5.1
68 Price _ . 2h.k 21.5 15.4 19.9 18.7 27.3 344 23.0 745
71 - Tropic 22.3 19.6 14%.5 18.5 17.0 24,9 31.4 20.9 8.4



Table D - Summary of tentative estimates of normal unit consumptive use rates for irrigated crops and
native vegetation and evaporation for the frost-free period at typical stations in the
Upper Colorado River Basin (Continued)

Normal Rate of Consumptive Use - Inches

STATION IRRIGATED CROPS 1/ NATIVE VEGETATION
Small Corn Water Medium l
- By grain andjand other|Orchards| surface | Dense | and seeped Sparse
No. Location falfa | pagture| beans annuals land '
WYOMING

75 Dixon 16.6  1h.7  13.9 18.6  23.5 15.7 6.k

76  Eden 15.2 13.4  13.4 17.0 21.h 14.3 4.8

78 Green River 19.4 17.1 14,9 21.7 27.4 18.3 Te5

79 Kemmerer 15.9 1.1 13.2 17.8 22.5 15.0 5.2

81 ILyman 16.5 14,5 13.6 18.4 23.2 15.5 - 6.0

82 Pinedale 11.1 9.8 12,k 15.6 10.4 5.2

1/ Includes irrigation water and rainfall

gl



Table E - Summary of tentative estimates of normel unit "consumptive use rates minus rainfall"
for irrigated crops and native vegetation and evaporation for the frost-free
period at typical stations in the Upper Colorado Kiver Basin

Station Rate of consumptive use - inches 1/
. TRRIGATED CROPS . NATIVE VEGETATION
. Hay |Small grain| Corn and Water Medium and
No. Location |{Alfalfa | pasture| and beans |other annuals |Orchards {surface |Dense geeped land
ARIZONA

1 Chinle 20.6 17.6 12.5 15.8 14.6 23.7 31.2 19.1

L  Kayenta 25.2 21.7 13.3 17.0 18.2 28.7 37.5 23.4
New Lees Ferry 38.1  28.9 1.1 19.9 28.2 43,1  55.5 35.6

COLORADO

5  Aspen 10.6 8.8 8.5 12.3 16.8 S.7

7 Collbran 19.0 15.9 13.4 15.7 . 12.9 22.0 29.6 17.4
8 Cortez 16.7 14,1 11.6 13.9 1.6  19.3  25.7 15.4
10 Crested Butte L.8 37 5.9 8.7 .2
11  Delta 23.4 20.1 13.4 17.2 16.9 26.6 3.7 21.7
12  Dillon 5.4 b3 6.5 9.1 4.9
13 Durango 12.5 10.2 8.8 10.2 7.9 4.7 20.4 11.3
15 Fraser 5l b1 6.2 8.8 4.6
16  Fruita 24,0 20.7 13.7 17.7 17.4 27.4 35.7 22.4
17 Glenwood Springs 16.5 13.8 10.4 12.9 1.Aa 19.3 26.1 i5.2
18 Grand Junction 29.0 25.0 2.6 17. 21.0 33.1 43.2 27.0
19 Gunnison S.0 7.5 10.4 14.0 8.2
20 Hayden 12.1 10.2 10.1 ik.0 18.7 11.2
21  Ignacio 12.6 10.5 9.3 14.8 20.3 11.6
25 Montrose 21.7 18.6 12,5 16.0 15.5 24.8 32.6 20.2
27 Norwood 12.1 9.9 8.8 1.2 19.7 11.0



__Table E - Summery of tentative estimdtes of normal unit "éonsumptive use rates minus rainfall"
for irrigated crops and native vegetation snd evaporation for the frost-free
pericd at typical stations in the Upper Colorado RiveT Basin (Continued)

Station

Rate of consumptive use - inches 1/
IRRIGATED CROFS NATIVE VEGETATION
; Hay Small grain; Corn and Water Medium and

No. tocation Alfalfa|pasture! and beans |other annuals|Orchards| surface Dense seeped land

COLORADO (Conmt.)
28  Pagosa Springs s 6.1 9.2 13.1 6.9
29  Palisade 27.2  23.3 12.8 17.% 19.4 31.1 40.8 25.3
20 FPaonia 20.6 17.4 1.4 14.8 .2 23.7 31.6 19.0
31 Rifle 20.1 17.2 2.4 15.7 14.3 22.9 30.1 18.6
32  Sapinero 9.8 8.0 T 11.6 16.2 8.9
33 Stearnboat Springs 6.6 5+5 7.8 10.6 6.0
New Eagle 9.7 8.2 11.3 15.1 8.9

NEW MEXICO
37 Bloomfield 22.8 19.6 12.8 16.5 16.3 26.1 3k.2 21.2
41 Dulce 10.4 8.4 T.9 12.3 .X7.3 9.4
47  Shiprock 25.2  21.7 - 13.9 18.0 8.2 28.7  37.3 23.4-

_ -
50 Blanding 21.0 17.9 12.3 15.6 1.8 2k.1 31.8 19.5
52 Castledale 18.2 15.6 12.1 15.1 13.0 20.7 27.2 6.9
53  Duchesne 16.6 1hk.2 11:7 1h .2 11.7 19.0 25.1 15.4
54  Emery 19.9 17.1 11.8 1.7 4.2 22.8 29.9 18.5
55 Escalante 17.6 14.8 11.0 13.6 2.1 20.3 27.2 16.2
56  Ft. Duchesne 19.0  16.5 13.2 16.4 13.9 21.6 28.0 17.8

£



Table E - Summary of tentative estimates of normal unit "consumptive use rates minus rainfall"
for irrigated crops and native vegetation and evaporation for the frost-free
period at typical stations in the Upper Colorado River Basin (Continued)

n

Station Rate of consumptive use - inches ;/
IRRIGATED CROZS NATIVE VEGETATION
Hay |Smell grain| Corn and Water Medium and
No. Location Alfalfa|pasture| and beans |other annuasls |Orchards|surface | Dense| seeped land
UTAH (Cont.)
58 Green River 26.8 23.2 .7 19.3 19.7 30.3 39.1 25.0
59. Hanksville 26.1 22,7 1.2 18.8 19.3 29.5 38.0 2k 4
61 la Sal 16.7 1k 11.1 13.7 13.5 18. 24h.6 7
62 Loa 12.1 10.3 10.3 13.9 18.3 11.2
63 Manila 13.2  11.k 11.3 15.1 19.8 12.3
64  Moab 28.0 24.1 13.1 17.8 20.3 31.9 h1.6 26.1
67 Myton 20.9 18.0 13.2 16.7 15.2 23.7 20.8 19.5
68 Price 19.8 16.9 12.7 15.8 4.1 22.7 29.8 18.4
71  Tropic 16.8 1k4.2 1.1 13.5 2.0 19.4 26.0 15.5
72  Vernal 16.8 14,5 13.1 19.0 2k .7 15.6
“WYOMING
75 Dizxon 13.2  11.2 10.7 15.2 20.0 12.2
76 © Eden 12,9 11,1 1.1 k.7 19.1 12.0
78 Green River 16.% 14,1 12.3 18.7 24 b 15.2
79. Kemmerer - 13.6  11.7 11.0 : : 5o 5.k 20.1 12.6
81 Lymsn 13.5 11.5 10.9 15.4 20.2 12.5
82  Pinedale 8.8 75 10.1 13.4 8.2

;/ Normal rate of consumptive use minus rainfall during frost-free period.



in the Upper Colorado River Basin, recorded gr_estiméted
from Weather Bureau records for the period 1914 to 1845.

Table F - Mean monthiy temperatures in degrees Fahrenheit at statione

Mean
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Table F (Cpnt'd) ~ Mean monthly temperatures in degrees Fahrenheit at stations

in the Upper Colorado River Basin, recorded or estimated
from Weather Bureau records for the period 1914 to 1945,

Mar .

No. Station Apr | May | June | July Sept | Oct | Nov | Dec
. NEW MEXICO < - :

37  Bloomfield b1.1 k9.6 58.9 68.2 Th.9 64.6 52.2 38.9 29.0

IS Dulce 34.5 L43.7 51.8 60.7 66.6 57.2 45.6 33.4 21.5

47 " Shiprock W7 53.1 61.7 69.6 T76.3 67.0 55.0 k41.2 30.2

UTAH _ '

50 Blanding 39.7 47.8 55.9 65.8 71.9 62.1 51.b 29.1 29.1 kg .k
52 ' Castledale 36.9 45.3 54.3 63.3 69.2 58.3 46.8 34.9 22.0 5.2
53 Duchesne 35.3 45.2 54,0 61.7.68.9 | 57.8 4.5 32.5 20.6 4.0
54 Emery 36.7 4.5 53.1 61.2 . 67.3 57.7 47.5 36.5 26.8  45.8
55 Escalante 38.8 46.2 544 63.5 69.1 59.2 L9.1 37.5. 27.9 k7.5
56 Ft. Duchesns 35.3 46.6 55.1 63.7 70.3 50.4 46.7 32.8 "19.4 L .3
58 Green River 43,2 53.2 62.9 72.0 79.8 67.0 53.1 38.1 27.4 52.3
59 Hanksville kh,1 s53.2 62.3 T1.9 T78.1 65.5 53.1 39.k 28.5 52 4
61 La Sal 35.7 U45.2 53.9 63.1- 69.4 .8 59.5 48.3 36.8 25.3 46.6
62 Loa 33.6 k1.9 51.2 59.8 66.5 64.0 55.0 43.8 32.7 22.8 43.3
63 Manila 33.6 41.6 .51.1 59.7 67.4 6L.8 56.8 L46.4 33.5 19.3 43.5
64 Moab 46,7 55.6 64.6 T2.8 T79.0 T6.3 67.5 5.0 L4i.6 31.3 5h.6
67 Myton 37.0 47.6 57.2 65.5 T2.2 T0.% 61.5 L9.h 33.6 20.9 6.2
68 Price 39.1 47.7 57.4 66.8 73.0 T1.2° 62.1 51.2 37.2 26.k 48.8
71 Tropic 38.8 145.9. 53,7 62.6 68.7 66.5 59.3 k9.2 38.7 30.0  L47.7
72 Vernal 34,9 L6.k 54,5 63.8 69.4 67.1 57.7 45.6-33.9 18.2 44,3
‘ WYOMING .

Th Big Piney 8.8 22.7 36.6 L4.5 51.7 59.9 55.9 L7.b 37.9 23.0 15.0

75 Dixon 16.5 29.4 40.9 50.2 58.2 65.% 63.3 Sk.b Wh.0 30.% 19.7

76 Eden 9.8 26,7 38.4 L4B8.1 56.9 64.0 52.1 41.4 27.0 12.8

78 Green River 18.3 32.2 42.8 52.9 61.7 69.9 57.1 45.3 32.2 20.9

79 Kemmerer 17.2 27.1 39.1 48.1 55.1 62.4 51.8 4.5 28.5 22.1

81 Lyman 17.0 28,9 38.1 45.7 58.7 65.3 524 43,1 29.4 22.2

82 Pinedale la Py 23.0 35.0 ‘44,9 53.2 60, k9.3 39.0 23.3 14.5




ion in inches at stetions ihjthe

Teble G - Mean monthly precipitat

Upper Colorado River Basin, recorded or estimated from
Weather Bureau records for the period 1914 to 1945,

Jan l'Feb I Mar i Apr l;be [ﬁﬁne lrJuly l Aug W Sept I'Oct I Nov }-fech'Total
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48

- Upper Colorado River Basifiy recorded-or estimated .from

Table G (Cont'd) - Mean,monthiy:preé;pitation<in inches at stations .in the

Total

I Nov| Dec’

1.36 .

1.h§ 0.98 "

"period 1914 to 1gh
1.9

1.1k 0.76°

1.23
2.0%
1.02

O LACD D OO B 0 N
CTRHORIBHERERABRE KA
HAAANO0O0OO0OHA000HMH
NI A D= 00 O Oy MO U\ D=
1909W566%E%0894

)
LTh

1
2
0

0.50
0.91
0.29

NEW. MEXICO..

.55 0.72 0.62 0.62 0.66"

0.5
1.4
0.3

-. Weather Buresau records for .the
Max Apr Iiuby_'LJune' July Aug: Sept.% Oct.

1.58 1.63° 1.39 l.24

—

Jahfj Feb
.3+ 0.55 0.73 0.67 0.59

O 2.

'Station
loomfield

Dulce ' :
Shiprock

No.
37
41
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