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SYNOPSIS 

A temporary Engineering Advisory Committee met in Cheyenne, Wyoming, on 
August 30 and 31, 1946. This Committee prepared a report which embodied the en­
gineering problems which it believed should be studied and reported upon in order 
that the Upper Colorado River Basin Compact Commission 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 irrigation developments within the limit of the Colorado River 
system upstream from Lee Ferry and stream gaging stations and drainag,e 
areas. 

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, 
state 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 
still meet its compact obligation at Lee Ferry. 

In addition to the above items the Compact Commission has asked the En­
gineering Advisory Committee 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. 

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

A report on these items was presented to the Compact Commissioner at Santa Fe, 
, ~~wMexico; ~tober 4, 1948, and a. cqpy 1s ,1nclud,ed in APpendix D., 

, Maps , 

. , ': " " Map,~" of thesui'tes of 'Arizotia, Colorado; New Mexico, Ut8.h and Wya,,: " 
'm1tlg, 'sliow~ng .. the locations of present irriga,ted a~as aI).<l. potential irrigation 
proJepts, as envisioned .by, the. Bureau of Reclama;tion within the co~oraqo R1:ver 

. Basin andpubllsb,ed as a part of, 1J?e report on "The C;o+orado Rll1:er. (House . . , 
Document 419, 80th Congress., fi,rststlssion) have ,been mounte,d OIl; c,loth ap,cl" dis­
tributed to the Compact Commissioners. This report contains a general map of 
the Upper Colorado River Basin, prepared for the Committee by the ColoradQ 
Water Conservation Board. 

Water Contributions by States 

" Wate; contributions by states w~e det~min~d b; th~. ·Commi ttee , for 
the period, 19i4-45 at "key gaging stations, state lines and ',Lee Ferry. The 
period 1914-45 was chosen because it was found to be most reliable I:romthe 
standpoint of available records, and was believed to be representative of the 
longti,mewater supplY to be expect~ from, .the Up~r .Colorado ~iver Basin. Dur­
ing thiS J2-year period. t)le irrigated ae,reage has .;remaineq. substantiallY con­
stant._ :' ,In orde!, to complete this portion .of the ,assignment it We necessary to 
tabulate historic streamflow records at selected gaging stations~ estimate 
missing portions of historic records, determine present ,:wa ~r ).lses in the Upper 
Colorado River Basin, and determine channel losse,s , on certain sect-ions .of 
stream channels. It was also necessary to determine drainage areas above' cer-

, tain key ~ing stations to a greater degree , of refinement. TAe table on page 
3 summarizes by states and at Lee Ferry t~e water contribution~, an~ ( drainage 
areas tributary to the Colorado River as determined by the Engineering Advisory 
C0mm1.ttee,. , '. The table , on page 4, summarizes, the mean hl~tqrlc f,1.9W for key gag­
ing ,stationa .and: 'gives the drainage areas which lie above , them. , '+'abIes of 
streamflow are given in Appendix 'A. 

, Pr,esent Deplet,1ons 
: i 

.' Determination of present ,depletions by man !m the Upp~r Col,orado 
River Basin consisted of the evaluation of the .use , of 'll!l~er ,by,:cropped lancls 1 " 

non-cropped lands conSuming irrisation water incidental to the irrigation of the 
cropped lands, transmountain .diversions, .reservqir evaporat~on ' losses and domes­
tic uses. Adjustment 1ms made for one small importation. One problem en­
C?untered by the, Q<?JllI.I11 tte,,! W!tS the determinat"qn of cropped ,anQ, non-cropped 
land arsas, and their rates of use of irrigation water., The ar~!IoS · of¢.ropped 
and non-cropped lands were estimated by inspections of the Bureau of Reclama­
,t1on land classif1~a.tiQn sh~ets" field condition, availableae~lal surveys and 
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Item Arizona I Colorado I New Mex·1 Utah I Wyoming . \ 'lbtal 

Historic Contributions 

Historic Flow 133,200 10,408,400 186,100 2,022,800 1,610,600. 14~ 361,000 
at State Lines 
acre-feet 

Out of State 1,000 455,600 
channel· losses 

7,700 6,000 102,200 572,500 

acre-feet 

Historic contri- 132,:200 9,952,800 178,400 2,016,800 1,508,400 13,788,600 
buttons at Lee 
Ferry acre-feet 

Percent 0.96 72.18 1.29 14.63 10.94 100.00 

Vir~in Contributions 

Virgin Flow 137,200 11,451,200 257,400 2,567,600 1,837,000 16,250,400 
at State Lines / , 
acre-feet 

Out of State 1,000 482,300 9,500 6,500 112,600 611,900 
channel losses 
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 70.14 1.58 16,]8 11.03 100.00 

Dt-ainage Area in 6,936 38,932 9,646 37,i65 17,210 109,889 
Square Miles 
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other detail and senerll.l maps of the irrigated areas. Rates of consumptive use 
of irrigation water were determined through transfer of experimental consumptive 
use data to various sites of use within the Colorado River Basin through empiri­
cal relationships between experimental and cl1mayological dat~. The services of 
Mr. , H. F., Blaney and Mr. w. E. Criddle of the Department of AgricUlture, who are 
authoci ties on consumptive use, were secured to , study the problem. The method 
'developed by H. F. Blaney was adopted. A field inspection tr~p over the Colorado 
River Basin was arransed so they coUld inspect the various ar.,as and interview 

, local water masters, water comm1ssioners, water users, personnel of the Soil Con­
servation Service, personnel of the Bureau of, ~~clamation, and others regarding 
irrigation practices and adequacy of water supply in the ' var1-ous areas of the 
basin. Using these data appropriate rates of consumptive ulle of irrigation water 

, a t ,1;~e sites of use were computed. The rates of consumptive use of irrigation 
water for various 'crops and types of native v,egetation were applied by the En­
gineering Advisory Comm1ttee to the irrigated and incidental areas ' to 'secure the 

,past man-made depletions at sites of use. The following 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 C omm1 t tee: 

W t c a er ons umi Lng land Ar A eas- cres 

Ariz.ona Colorado New Mex. Utah W~oming Total 

Irrigated Areas 
Average (1914-45 3 770 790 606 39 000 288, 520 228 700 1,350 596 
Irriga ted Areas 
(Present) 9 840 790 600* 43 620 303 977 236 675 1 384 712 
Non-cropped Area~ 

\Negligible Average (1914-45) 106812 6 482 48 625 29 100 191 019 

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

The depletions 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 man-made depletions at sites of use, state 
lines, Lee Ferry, ' and the estimated salvaged channel losses. 
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Man-Made Depletions at Sites of Use, State Lines, and Lee Ferry 
Averages for 1914-45 

Acre-Feet 

Type of Use rizopa Colorado New Mexico Utah Wyoming Tet,al 

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

Salva;,;ed Channe 0 20,000 900 11,700 

I 
1,300 33,900 

Loslles :-li thin 
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 
Losses Out of 
State 

Depletione at 4,000 1,016,100 69,500 544,300 216,000 1,849,900 
Lee Ferry 

Channel Losses 

Channel losses 'ITere computed to only such headwaters areas where in­
fluencJng effects were found on the derivations of water contributions by 
states 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 

Reservoir 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 it is quite evident that 
holdover reservoirs must be constructed in the Upper Colorado River Basin to 
impound water in years of high runoff, and to release such stored water in 
critical 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 channel losses. HO'Never, such 
l osses, and the holdover storage capacity required to regulate the stream flow 



Summary Table of Historic Virgin and Salvaged Channel Losses 
for Selected River Sections 

in the Upper Colorado River BaSin 
Average (1914-45) 
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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 

ARIZONA 
Historic 0.3 0.8 1.1 
Virgin 003 0.8 1.1 

. Salvaged in State 0 0 0 
Salv~ed out of State · 0 0 0 

COLORAOO I 
Historic 93.7 279.3 168.7 151.2 692.9 
Virgin 96.6 309.2 171.4 162.4 739.6 
Salvaged in state 0.8 20.8 -1.6 * 0 20.0 
Salv~ed out of State 2.1 9.1 4. 3 11.2 26.7 

NE.>l MEX.ICO 

Historic 10.9 2.9 13.8 
Virgin 12.7 3.8 16.5 
Salvaged in State 0.9 0 0.9 
Salv~ed out of State 0.9 0.9 1.8 

]!@ 

Historic 31.7 0.6 0.4 2903 62.0 
Virgin 36.2 0.6 0.4 37.0 74.2 
Sal vaged in State 4.5 0 0 7.2 11.7 
SalvMed 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 103 0 1.3 
Salv~ed out of State 7.3 "l.l 10.4 

~ 

Historic 217·2 279.9 180.3 213.3 890.7 
Virgin 233·2 309.8 184.8 236.2 964.0 
Salvaged in State 6.6 30.8 -0.7 * 7.2 33.9 
Salv~ed out of State 9.4 9.1 5.2 1'5.7 "l9.4 
* Negative values due to Dolores River diversion into San Juan Basin 

for which salvages are clanned in natural channel. 
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at Lee Ferry C/'in on.ly be approximated at this. time until all storage sites 
have been studied in deta~l. It is recognized aleo, that upstream development 
of future irrisation projects and storage reservoirs will furnish some equation 
of streamflows, and will to some extent reduce the capacity needed in holdover 
reservoirs as herein reported • 

. . . ' Operation studies, were made I'or : the 32-year period, 1914 through 
1945.Fo~ 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 str.eam depletions are not, 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 ?OO,OOO acre-feet annually. 

The actual amount of such holdover' storage capac'ity will be influeric~ 
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, Commit,tee , Pecessitated, 
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 detail the means 
of solution to the problems assigned to the Committee and reported upon in the 
synopsis. 
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ASSIGNMENTS AND BEPOETS 

Formation of Advisory Commlttee. Pursuant to instructions received 
from the ·Compact COmmiseion a temporary Committee of Engineering Advisors met in 
Cheyenne, Wyoming, on August 30 and 31, 1946, to discuss .and re.coIl!lllend a program 
of engineering studies td assist the Commission in negotiating a Coropact .among 
the Upper Colorado River Basin States. The Engineering Advisory ComIDittee was 
appOinted as a permanent body by the Commission at Santa ~e, New MeXico, Septem­
ber 17, 1946. · Members of that permanent CommitteE! were as follows:. 

J. R. Riter, Chairman, U. S. Bureau of Reclamat:!,on, 
R. GaU Baker; State Land· Board, 
F. C. Merriell, Colorado River ~ter Conservation District, 
C. L. Patterson, Colorado water Conservation Bor;rd, 
R. J .• Tipton, Consulting Engineer, 
J. H. Bliss, State Engineer, 
F. W. Cottrell, State Engineer's Office 
H. T. Person, Consulting Engineer, 

Federal 
Ari-zona 

Colorado 
Colorado 
Colorado 

New MexiCO 
Utah 

Wyoming 

Some members appointed at Santa Fe have not served continuously but the Committee 
wishes to express thanks to C. L. Patterson who served from. S.eptember 17, 1946, 
to January 1948, F. W. Cottrell who served as an advisor to the present Utah mem­
ber of the Committee, and C. S. Jarvis who served as advisor from Utah, September 
17, 1946, to January 1948. 

In addition to the above, the following were appointed to serv.e on the 
Enginesring Advisory Committee subsequent to September 17, 1946: R. I; Meeker, 
Arizona; R. M. Gildersleeve, Colorado; J. R. Erickson, New Mexico; C. O. Ros­
kelley, Utah; R. n: Goodrich, Wyoming; and H. P. Dugan, U. S •. Bureau. of Reclama­
tion. The Committee also Wishes to acknowledge the assistance of Mr. C. B. Jacob­
son, Regional Hydrologist for Region 4, Bureau of Reclamation. 

Assignments 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 problema to be encountered in negotiating a 
compact and recommended procedure for their solution 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 therein. 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, dateo. 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 1nclude ·it in 
Appendix D. 
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The Engineering Advisory COlDlm:t;tee,,;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 e~laine,d,~n ~etail. For this rea­
son ' a copy of the July 7, 1948, reporthas',not been included in Appendix D. 

,, !;,.: " At , theVernal~ Utah,. 'meeting of the, ' compact Commission, the Engineer­
ina' AdVi""nrv r.nmm1ttee was :instructed to: 

. (a) .' Prepa.;:-e additional studies ' 01' the Inl'low-OU'tI.lOW: met.noa. 01 · . 

measuring uses in the Upper Colorado River Basin. 

(b) Prepare a formula for incorporation in Arti,c,le XIII per­
t;~1nin.a t.n. thA Yamna River', ' 

(c) Prepare a formula ' for ' incorporation in ArtlcJ,e XlV per'taln­
' il1a tn the 8a.n .Tuan River. 

Subsequent to the Vernal meetins) ,; CoI!lll1iaaloner Watsorr 01' u.t~ re­
quested the Committee to make a study of the future flows of the Green River at 
I;inwond, Utah. above the mouth of Henrvs Fork, 

The studies requested were pursued by the·Engineering AdV:isory 90m-
· m1ttee, and all, items were , reported on October 4,1948, in a report delivered 
to the Compact COmmission in Santa Fe, New Mexico.. Studtes .of the inflow­
outflow method of measuring uses were not complete but progress was reported. 
Therema1ning assignments wer.e completed. ' ,T~e , .October 4, 1948, report has been 
included in Annendty 1);, 

, Studies ' of' the inflow-,outflow me,thod of measuring ll,ses in the UPFer. 
Colorado River Basm are. beIng, contInued. ' A manual will be presented ta ' the 
Compact Commission for use by the administrative body when ~e studle? ~e: co~. 
nleted. 

Since Septembe.r17, : 1946, to date , the Engineelilng "AdV1~bl'Y Goll)lllittee 
has pursued the studies ' outlined August, 31., 1946, coIttinuously, ~orking Jointly 

"and individually. Frequent meiet1ngs have been held by the whole CoIl!lllittee , to .. 
further theworlr undertaken. , Subcommittee and group meet1ng~ , have been heid at 
fr.equent intervals' to discuss. and work on indivi\lual studies • . Field trips ~ave­
been taken as necessary. The Committee haa held , to, ,th!=,o presyribed course. of, 
study outlined in the report of August 31, 1946, unless change therefrom ap-

, J)eared"warl"anted. 

Arrangement or Report. ,The r.eport w1lo1ch follows is ,- presented under. 
two ma'jor divisions, BASIC .DATA,and ANALYSES •. Maps, o:l1matologi~al data" , " ' . 
historical streamflow, irrigated areas, and related items are discussed un~er . 
BASIC DATA together with a discussion of procedures used to estimate these ' , 
data where necessary. Results obtained in the study of stream depletions, 



water contributions by states, river and reservoir operations, and other items 
are discussed under ANALYSES. Tables and supporting data are presented in the 
appendices. 

11 
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Maps of the Basin 

Maps Prepared by the Bureau of Reclamation. The Compact Com­
missioners were furnished by the Committee with two copies 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 
asssmbled on a cloth backing. These maps are also available in the 
Bureau of Reclamation Report, "The Colorado River" printed in House 
Document 419, 80th Congress, 1st session. 

Base Map Prepared by Colorado Water Conservation Board. A 
base D~p 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 gaging 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 Conservation 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 channel 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 tne 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 estimated annual 
precipitation. Percentage factors arplied were based upon long-time 
monthly means compared with similar long-time annual means. lJhen 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 durins the period 1914 through 1945, and the nOl"llBl 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 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 through 
use of 'leather Bureau normal temperatures since relatively minor differ­
ences were noted between these values and Ions-time averages. Monthly 
percentages based 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 available for so few years, no attempt was made to estimate and show 
Ions-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. 'veather 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 stations believed necessary to determine streamflow con­
tributions of each state or to provide data for solution of other studies. 
As work of the Committee progressed, it became apparent that some change 
should be made in the list of gaging stations. 

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

Savery Creek 
Ba ttle Creek 
Uinta River 
Price River 
San Rafael River 
Muddy River 
Escalante River 
Florida River 

near Sa very, Wyoming 
near Slater, Wyoming 
a t Fort Duchesne, Utah 
at Woodside, Utah 
at Hanksville, Utah highway bridge 
near Hanksville, Utah 
below HankSVille, Utah 
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 
Yampa River 
White River 
Whiterocks River 
Colorado River 
Colorado River 
Roaring Fork 
Sum of, San Juan, 

Rio Blanco and 

near Lonetree, Wyoming 
at Steamboat Springs, Colorado 
near Meeker, Colorado 
near Whiterocks, Utah 
at Hot Sulphur Springs, Colorado 
at Glenwood Springs, Colorado 
at Glenwood Spl'ings, Colorado 

Rito Blanco Rivers at Pagosa Springs, Colorado 
Piedra River at Arboles, Colorado 
San 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 J 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 fairly 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. 

Considerable 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 was used in estimating missing records. The best 
methods resulting from exhaustive study were used in making the esti­
mates. 

A detailed 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 it was necessary to estimate streamflow contribu­
tions from ungaged areas. This required the accurate determination of 
drainage 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. 
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10. 
11. 
12. 
13. 
14. 
15. 
16. 
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18. 
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21. 
22. 
23. 
24. 
25. 
26. 
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30. 

31. 
32. 
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34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 

45. 
46. 

47. 

UPPER COLQRAOO RIVER BASIN KEY GAGING STATIONS 

Mean Hietoric 
Flow 

Water Yeare 

Streamflow Station 
1914-45 

1000 Acre-Feet 

Green River at Green River, Wyoming 
Blacke Fork: near Millburno, Wyoming 
East Fork: of 8mi th Fork near Robertson, Wycaning 
Weet Fork of Ihith Fork near Roberteon, Wyoming 
Green Rivornear Linwood, Utah 
Burnt Fork near Burnt Jfork, Wyoming 
Henrys Fork near Lonetree, Wycming 
Henrys Fork at 'Linwood, Utah 
Li tUe Snake River near DiXon, Wyoming 
Little Snake River near Lily, Colorado 
Yampa River at Steamboat Springe, Colorado 
Yampa River near M'~bell, Colorado 
Brush Creek near Jensen, Utah# 
Ashley Creek near Vernal, Utah 
Whiterocks River near Whiterocks, Utah 
Duchesne River at Myton, Utah 
Duchesne River near Randlett, Utah 
White River near Meeker, Colorado 
White River near Watson, Utah 
Price River near Heiner, Utah 
Green River at Green River, utah 
Colorado River at Hot Sulphur Springe, Colorado 
Colorado River at Glenwood Springe, Colorado 
Roaring Fork at Glenwood springs~ Colorado 
ColoradoRi ver near Cameo, Colorado 
Plateau Creek near Cameo, Colorado 
Gunnison River near Grand Junction, Colorado 
Dolores River at Gatew~, Colorado 
Colorado River near.·.C.1sco, Utah. . 

Sum of San Juan, Rio Blanco and Ri to Blanco 
. Rivers at Pagosa Springs, Colorado • 

Navajo River at Ed1th, Colorado 
Piedra River at Arboles, Colorado 
San Juan River at Rosa, New 14exico 
Pine River at IgnaCio, Colorado 
San Juan River near Blanco, New·Mexico 
Animas River at Durango, Colorado 
Animas River near Cedar Hill, New Mexico 
Animas River at Farmington, New MeXico 
San Juan River at Fannington, New Msxico 
La Plata River at Colorado-New Mexico State Line 
San Juan River at Shiprock, New Mexico 
Nancos River near Towaoc, COlorado 
Mch1mo Creek near Cortez, Colorado 
San Juan River near Bluff, Utah 

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

Colorado River at Lee Ferry, Arizona 

1260.5 
113.2 
32.5 
16.3 

1501.6 
25.1 
32.4 
66.8 

423.5 
472.4 
345.1 

1189.5 
36.0 
78.0 
94.1 

439.5 
653.3 
461.7 
582.0 
92.6 

4658.4 
476.7 

2080.4 
1028.0 
3505.0 
186,3 

2054.9 
788.1 

6186.0 

399.5 
131.8 
330.6 
956.6 
256.4 

1260.2 
654.7 
806.7 

. 753.8 
2111.4 

30.9 
* 

52.0 
41.0 

2275.6 

25.3 
13763.3 

13788.6 

*Mean for Water Yeare 1914-1945 not computed. 
#Represents flow at head of irrigation. 
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Dratnage 
Areas 

Square 
Miles 

7670 
156 

53 
37 

14300 
53 
55 

530 
1028 
3680 

604 
3410 
255 
101 
115 

2705 
3820 
762 

4020 
430 

40920 
782 

4560 
1460 
8055 

604 
8020 
4350 

24100 

379 
165 
650 

1990 
448 

3558 
692 

1092 
1360 
7245 

331 
12876 

550 
233 

23010 

1550 
1c8335 

109889 
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Streamflow Records and Estimates 

Streamflow records and estimates are tabulated in Appendix A. 
The historic ~ean streamflow for the period 1914 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 ~easured or estimated for the Paria and Colorado 
Rivers at Lees FerrY, which averaged 25,300 acre-feet and 13,763,300 
acre-feet respectively. Of the total flOl·r at Lee Ferry during the period 
1914-45, 28% was estimated for the Paria and Colorado River gage a 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, Utah, the Colorado River near Cisco, Utah, 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. So~e of the flows not ~easured at 
Green River, Cisco, and Bluff during these years were ~easured at up­
strea~ 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 
was taken in making estimates of streamflow during the period 1914 to 
1945, and all 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 nscessary on 
the smaller stre~, where gages have only recently been installed •. Flow 
past these stations was usually measured at some downstream 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 tabu.lated in Tables 7 to 16, and 31 for twenty-one stations includ­
ing the Green River at Green· River, Utah, the lowest station above the 
mouth. 

Green River at Green River, Wyoming. (Appendix A, Table 7.) 
Records are available from October 1914 through September 1939. The re­
maining period from 1939 through water year 1945 was estimated on a 
~onthly basis by direct correlation with the station on the Green River 
near Linwood, Utah. ~.J'ater 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. 

Vlhiteroqks River near Whiterocks, Utah. (Appendix A, Table 
31.) Records are available for this station from December 1918 through 
April 1921 and fro~ June 1930 through 1945. Some partial records are 
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available in years 1921 through 1928. The rema.in1ns period was estillBted 
on a monthly basis by correlation with the record for Ashley Creek near 
Vernal, Utah. 

Blacks Fork near Mlllbnrne, Wyoming. (Appendix A, Table 7.) 
Streamflow rsc,ords are available at this station from July 1939 through 
1945 with the exception of missins winter months during 1942, 1943, 1944, 
and 1945. Missins winter months during 1942 through 1945, as estimated by 
the U. S. Geological Survey have been accepted by the Committee. The re­
mining water years in the period 1914 through 1939 were estimated by 
direot correlation with recorded and estimated flow of the Whiterocks 
River near Whiterooks, Utah. 

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

West Fork of Smiths Fork near Robertson, Wyoming. (Appendix A, 
Table 8.) The ~ecord of this station extends from August 1939 through 
September 1945 with the exception of some 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 correlation 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 9.) The 
missing period of l;'ecord at this station, wi thin the period 1914 through 
1945, is 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 estimated at Green River, Wyo­
ming, the Linwood est.1mate' 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 includins water year 1914 were estimted by monthly 
correlations with the Whiterocks River near, Whiterocks, Utah. 

lIenrysFork near Lonetree, Wyoming. (Appendix A, Table 10.) 
Records are available at this station 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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Henrys 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 correlation with the apparent gain in flow 
between tte Green River at Green River, Wyoming and the Gl"een River near 
Linwood, Utah. 

Little Snake River near Dixon, Wycmin~. (Appendix A, Table 
11.) Records are complete for the Little Snake River near Dixon, Wyo~ 
ming, during the 1914 to 1945 period from October 1913, to and includ­
ing September 1923 and from March 1938 to and including September 1945, 
with the exception of some fractional recorded months and some total 
mor.ths which were estimated by the U. S. Geological Survey. Missing 
watec years and 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 Little Snake River near Lily, Colorado from Oc­
tober 1921 to and including September 1945 is complete when the esti­
mates of some missing months made by the U. S. Geological Survey are in­
cluded. Missing data for the years 1914 through 1921 were estimated by 
correlation between the records of the Dixon and Lily Stations. 

Yampa River at Steamboat Springs, Colorado. (Jwpendix A, 
Table i2.) Records at this station are complete for water years 1914 
through 1945 with the exception of a few miSSing months. \-later year 
records estimated and published by the U. S. Geological Sm'vey were ac­
cepted by the Committee. 

Yampa Rivel" near Maybell. Colorado. (Appendix A, Table 12.) 
Streamflow records at the gaging station on the Yampa River near Maybell, 
Colorado are published for the period \1BJ' 1916 to and including September 
1945. For the years 1910-1916 there are published records of runoff for 
Yampa River at Craig and Williams Fork at Hamilton, both upstream frcm 
Maybell. However, during the period 1910-1912 except for the year 1912, 
when April to September values were recorded near MBJ'bell, there are only 
fra0Lentary concurrent records for Yampa 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 Hamilton; 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 fram April 1939 through September 
1945, inclusive. Due to a large irrigation diversion above this station 
it was believed advisable to apply an irrigation diversion factor to 
approximate undepleted flow conditions for correlation purposes. The 
undepleted flow was then correlated with the undepleted flow of Brush 
Creek near Vernal (T,ysack Ranch), Utah. Missing records for Brush Creek 
near Vernal from 1914 to 1924, inclusive, were obtained by oorrelation 
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wi th 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 l3.) The 
missing records of streamflow during water years 19l4, 19l7, 19l8, and 
1929 at this station have been estimated by correlation with the Duchesne 
River at MytOn, Utah. With the exception of a few missing months during 
the above yeare, the record is complete from 19l4 through 1945. 

Duchesne River at Myton, Utah. (Appendix A, Table l4.) The 
runoff records for water, years 19l4 through 1945 have been published by 
the U. S. Geological Survey and have been accepted by the Committee. 

Duchesne P.ivernear Randlett, Utah. (Appendix A, Table l4.) 
Records are available for streamflow at this station for water years 1943, 
1944, and 1945. The streamflow for water years 19l4 through 1942 was es­
timated bY,monthly correlations with the Duchesne River record .at Myton, 
Utah. Monthly correlations were checked against an annual correlation. 

White River near Meeke.r, Colorado. (Appendix A, Table 15.) The 
record at this station is complete for water years 19l4 through 1945. wi th 
the exception of a few months obtained from unpublished estimates of the 
Colorado State Engineer. 

White River near Watson, Utah. (Appendix A, Table l5.) Runoff 
at the gaging station on the White River ne'ar Watson, Utah has been record­
ed and published for the .period 1924-l945, and a few months in 19l8, 19l9, 
and 1923. . 

A correlation was made be.tween 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 Whi te River near 
Watson, and the gain between the Green River at Green River, Wyoming and 
Green River at ,Green River, Utah. 

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 River at Green Riv­
er, wyc:ming. 

Price River near Heiner, Utah. (Appendix A, Table l6.) The 
streamfiow recar'ds are published for this station from June 1934 through 
September 1945. Drior to this time a gage was located near Helper, utah, 
five miles downstream from the Heiner gage. Records have been published 
for the gage near Helper from October' 1913 through ~ay 1934. Because the 
inflow from the intervening drainage area is negligible, the streamfiow 
recorded for the Price River near Helper, Utah, was considered to represent 
the streamflow for the Price River near Heiner, Utah. 
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Green River at Green River, Utah. (Appendix A, Table 16.) The 
lowest station on the Green ,:Uver is the one now located at Green River, 
utah. Records at this station are complete from June 20, 1924, thl'ough 
1945. Records prior to June 20, 1924, were obtained at Little Yalley, 
seven miles downstream. The reoords at the two pOints are considered 
comparable since the intervening drainage area .1s unproductive. The rec­
ords 'for the Green River at Green River, Utah, are therefore considered 
complet.e. 

Colorado River Streamflow Records to Cisco, Utah. (Appendix A, 
Tables 17 to 20.) Streamflow recol'ds and estimates have been tabulated 
in Tables 17 to 20 for eight stations on or tributary to the Colol'ado 
River above and including the station at CiSCO, Utah. The station at 
CiSCO, utah, is the lowest on the Colorado River before it is 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 wi th 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. ~1e miss­
ing water year was estimated by compal'ison 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 yea'.'s from 1914 through 
1945. This long record was useful in estimating streamflow at other sta-' 
tions. 

Roaring Fork at Glenwood Springs, Colorado. (Appendix 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 Cameo, 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 correlation between Colorado River near Cameo and 
the Bum of Colorado rtiver and Boaring Fork at Glenwood Springs. There 
are reliable records for the entire study period at the Glenwood Springs 
stations, and no important intervening contributing areas between 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 upstream from Cameo 
has been measured from 1922 to 1945 on Plateau Creek and on Buzzard 
Creek, a tributary of Plateau Creek, both gaging stations being near 
Collbran, Colorado. 
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Annual correlation 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 
a;r:e published for' ail but the first three years of the study period. Cor­
relations were made with the record and the recorded runoff of the Gunni-. . 

son Rivel' near Gunnison, Colorado, the Colorado River near CiSCO, Utah, 
and the gain between the sum of the Colorado and Roaring Fork Rivers at 
Glenwood Springs, Coiorado, and the Colorado River at CiSCO, Utah. Re­
sults of .these correlations were used to obtain the estimates of flow . 
adopted by the Committee for missing water years. 

Dolores River at Gateway, Colorado •. (Appendix A, Table 20.) 
The Dolores River has been measured at Gateway, Colorado, for the campara-
1;i ve ly short pedod since March 1937. However, runoff has been recorded 
for 1922-26 and 1928~45 for the Dolores River at Dolores, Colorado, approx­
imately 150 milee upstream from Gateway. There are also records of flow 
for the San Miguel River, a major tributar:y of the Dolores, at Naturita, 
Colorado for the period 1918-1928 and 1941-1945. 

Approximately 100,000 acre-feet annually have been diverted from 
the Dolores River basin throughout the 1914-1945 study pertod, a short 
distance below the gaging station at Dolores. These diversions are made 
for the irrigatio,n of some 35,000 acres in i-fontezuma Valley, the waste and 
returns from the project flowing to '1cElmo 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 substantially the same amount each 
year as indicated by a satisfactory . correlation between the records of 
Dolores at Gateway and at Dolores • . 

Adopted runoff estimates for the Dolores River at Gateway, 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, Colorado, and (3) the Colorado River near CiSCO, Utah, minus 
the Colorado :River and Roaring Fork at GLenwood Springs and the Gunnison 
Fiver near Grand Junction, Colorado. 

Colorado River near Cisco, utah. (Appendix A, Table 20.) The 
Colorado River near CiSCO, Utah i8 the lowest station on the river above 
Lees Ferry. Recordsa;r:e 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 Sail. Miguel River at Naturi ta, Colorado . 

. These flows represent practically all inflow to the Cisco' station. Monthly 
distributions of these water year estimates were made on the bas'is of the 
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Frui ta monthly discharges. Published estimates in Water Supply Paper 617 
for these year's were not adopted by the Engineering Advisory Com:ni ttee. 
It concluded that the summation estimate was more rational than the pub­
lished estimate. 

San Juan River Streamflow Records to Bluff, Utah. (Appendix A, 
Tables 21 to 30.) Streamflow records and estimates have be,en tabulated 
in Tables 2l to 30 for fifteen stations on or tributary to the San Juan 
River above and including the San Juan River Station near Bluff, Utah. 
The station near Bluff is 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 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 Juan River at Pagosa Springs for the period 1914 through 
1945 is 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 unnecessary to make extensions of the records at each station 
separately. Consequently, the combined runoff at the three paints has 
been estimated for the period 1914 through 1935. The arUlual correlation 
between the sum of the three stations and the San Juan River at Rosa was 
used in making estilllates 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 Juan River at Rosa, l':ew 
Mexico. The recorded or estimated annual runoff of the Navajo River at 
Edi th was then subtracted from these amounts. The results of the two 
correlations were used to obtain the adopted values. 

NavaJo River at Edith, Colorado. (Appendix A, 'j'able 21.) An­
nual totals of runoff at this station are published fOl' water years 1914 
through 1928 and 1936 through 19)+5. 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 
Rita 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 R'io Blanco plus Rito Blanco plus San Juan at Pagosa 
Springs plus Navajo at Edi th and San Juan at Rosa, for the same period. 

The values for 1929-1935 obtained from the correlatton between 
Navajo at Edi th and San Juan at Rosa were averaged with those calculated 
by subtraction of values from the correlation for the sum of three sta·­
tions discussed above. 

Piedra at Arboles, Colorado. (Appendix A, Table 22.) Records 
m'e published for this gaging station from 1914 through 1925 and for part 
of 1926 and 1927. A good armual correlat'ion was found between the Piedra 



at Arboles,Colorado, and the San 'Juan at Rosa, from which it was deter­
mined that the Piedra River at Arboles contributes forty percent of the 
flow of the San Juan River at Rosa. On this basis water year estimates 
we.re'madlil for, the missing years of the period 1914 through 1945. 
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San Juan River at Rosa, Nlilw 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 Piedra River and san Juan River at Ar­
boles have been published from water year 1914 through October 1920. The 
sum of the re,corded 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, 1934. 
After investigation, these revision,a were adopted by the Engineering Advi­
sory Committee. A partial estimate, was made in one month by the Committee, 
and revfstonfj in two other months were made after careful study pointed out 
apparentdiscrepanciee. After careful exemination'the remainder of the 
published records were deemed adequate. 

Los Pinos (Pine) River at IgnaCiO, Colorado. (Appendix A, Table 
23.) The record for· this station is complete and has been ,published through­
out the period 1914 through 1945. ,These published records were carefully 
scrutiniz,ed. With few exceptions, the record, as published, was fotmd ad­
equate. However, a few monthly revisions were believed necessary. Two of 
these monthly estimates were revised in accordance with the Tipton-Barrows 
Report of 1934. ' 

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 COJmlli ttee, its ' signlr'icance soon become evident. ,Streem­
flow records for this station have been published from January 128 through 
1945. Very good relationships were found between its record and the rec­
ords of stations both upstream and downstream. Wate'I" year records were 
estima ted for the pe:cicid 1914 through 1928 from a correlation between San 
Juan River at Blanco and San Juan River at Rosa 'plus Los Pinos at IgnaCio 
streemflows. Est,imates for the same period were made from a correlation 
between San Juan, River at Blanco and San Juan River at F'armington minus 
the Animas River at Farmington streemflows. The results of the two corre­
lations were used to estimate the adopted annual valuee. 

AnL~as River at Durango, ColoradO. (Appendix A, Table , 24.) Rec­
ords obtained at this, station have been published for the period 1914-1945 
with the exc~ption 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 ,adJacent streams it was deemed advisable to revise 
records of a fe.w, other months for which published values appeared unreason­
able. 
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Frui ta monthly discharges. Published estimates in Water Supply Paper 617 
for these years were not adopted by tile Engineering Advisory Committee. 
It concluded that the summation estimate was more rational than the pub­
lished estimate. 

San Juan River Streamflow Records to Bluff, Utah. (Appendix A, 
Tables 21 to 30.) Streamflow records and estimates have been tabulated 
in Tables 21 to 30 for fifteen stations on or tributary to the San Juan 
River above and including the San Juan River Station near Bluff, utah. 
The station near Bluff is the lowest on the :eiver above the mouth. 

Sum of San Juan, Rio Blanco, and Rito Blanco Rivers at Pagosa 
Sprinp,s, Colorado. (Appendix A, Table 21.) 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 Juan River at Pagosa Springs for the period 1914 through 
1945 is 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 unnecessary 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 stations and the San Juan River at Rosa was 
used in making 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 Juan River at Rosa, !'Jew 
Mexico. The recorded or estimated annual runoff of the Navajo River at 
Edi th was then subtrae-ted from these amounts. The results of the two 
correlations were used to obtain the adopted values. 

Nava,jo River at Edith, Colorado. (Appendix A, '1'able 21.) An­
nual totals of runoff at this station are published f01' water years 1914 
through 1928 and 1936 through 19)+5. This record was correlated with that 
for the San Juan River at Rosa, and from the resul tlng 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 Juan at Rosa, 
for the period 1936-1945, when concurrent records are available; and (2) 
between the sum of Rio Blanco plus Ri to Blanco plus San Juan at Pagosa 
Springs plus Navajo at Edi th and San Juan at Rosa; for the same period. 

The values for 1929-1935 obtained from the correlation between 
Navajo at Edi th and San Juan at Rosa were averaged with those calculated 
by subtraction of values from the correlation for the swn of three sta·· 
tions discussed above. 

Piedra at Arboles, Colorado . . (Appendix A, Table 22.) Records 
ru"e published for this gaging station from 1914 through 1925 and for part 
of 1926 and 1927. A good annual correlation was found between the Piedra 



at Arboles, Colorado, and .the San Juari at Rosa, from which it was deter­
mined that the Piedra River at Arboles contributes forty percent of the 
flow of the San Juan River at Rosa. On this basis water year estimates 
were- made for the missing years of the period 1914 through 1945. 
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San Juan River at Rosa, New Mexico. (Appendix A, Table 22.) Rec­
ords for this station have been published fromOctober-1920 through 1945. 
Prior to that date, records of the Piedra River and San Juan River at Ar­
boles have been published from water Year 1914 through October 1920. The 
sum of the recorded flow at these stations is nearlj 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, 1934. 
After investigation, these revisions were adopted by the Engineering Advi­
sory Committee. A partial estimate wasinade in one month by the Committee, 
and revfsions in two other months. were made. after careful study pointed out 
apparent discrepancies. After careful examination' the remainder of the 
published recorde were deamed adequate. 

Los Pinos (Pine) River at Ignacio, Colorado. (Appendix A, Table 
23.) The record for'this station is complete and has beenpubliehed through­
out the period 1914 through 1945. These published records were carefully 
scrutinized. With few· exceptions, the record, as published, was found ad­
equate. However, a few monthly revisions were believed necessary. Two of 
these monthly estimates were revised in accordance with the Tipton-Barrows 
Report of 1934. . 

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 Commi ttee, its signif-icance soon beceme evident. Stream­
flow records for this station have been published from January 125 through 
1945. Very good relationships were found betwesn its record and therec­
ords of sta tiona both upst:r'eam and downstream. Water year records were 
estimated for the pedcid 1914 through 1928 frem a correlation between San 
Juan River at Blanco and San Juan River at Rosa plus Los Pinos at Ignacio 
streamflows.Est.imates for the same period were made from a correlation 
between San Juan· River at Blanco fmd San Juan River at Fannington minus 
the Animas River at Farmington streamflows. The results of the two corre­
lations were used to estimate the adopted annual values. 

Ani~as River at Durango, Colorado. (APpendix A, Table _ 24.) Rec­
ords obtained at this station have been published for the period 1914-1945 
with the exception of a few months when only partial records were availabie. 
The missing portions of the partial records have been estimated. By com­
parison of runoff of ,adjacent streams it was deamed advisable to revise 
records of a few_other months for which published values appeared unreason­
able. 
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An:!mas River near Cedar Hill, :Tew Mexico. (Appendix A, Table 
24.) Records have been published for this station from December 1933 
through 1945. Annual estimates were made foc years 1914-1934 as the av­
erage between the stre8lllflows calculated from arUlual l'elationships wi th 
the !m:!mas at Durango, upstream, and the Animas at Farmington, downstre8lll 
fl'om the Cedar Hill station. 

JlnimasRiver at Farmington, New Mexico. (Apperidix A, Table 
2).) Recol'ds have been published for this station 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 comparison with other San 
,Tuan stations up and downstreem demonstrated revisions were advisable. 

San Juan River at Farmington, New ;4exico. (Appendix A, Table 
25.) The record at this station has been published from 1914 through 
1945 with the exception ofa missing period from 1918 through 1922, and a 
few ilartial monthly records. 

Monthly correlations were made between the San Juan River at 
Rosa, New MexiCO, the Pines River at Ignacio, Colorado, and the Antmas 
River at Farmington, IJew 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 Bluff, 

.1Jtah. The missing period 1918 through 1922 and other missing months were 
esttmated by use of the correlation with the stations above the San Juan 
River at Farmington. The correlations with downstreem stations were used 
to check these estima.tes. 

Careful eX8lllination of seme published records indicated need 
for revision. Certain months were revised through use of records up­
streem and downst~eem from Fal1nington. These changes were not made un­
less the Committee was assured from exemination of records upstream and 
downstreem that the change was essential. A critical review was made of 
the .'ecords for the Animas River at DUL'ango, 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 Hi ver at Farmington and other stations 
mentioned above are included in pages 26 and 27. 

La Plata River at Colorado-New Mexico State Line. (Appendix A, 
Table 26.) Hunon' has been recorcieci and publisheci at this station from 
1921 through 1945. A station was maintained on the seme streem at La 
Plata, New :1exico and reco""ds at that gage are available for the period 
1915-1925, 1929-1934 and 1937. A fair correlation was found between 
flows at these stations for the years during which both were maintained. 



Climatic 
Year Month 

1918 

1924 
1914 

1916 

1920 

. 1924 

1916 
1926 
1927 

1916 
1917 
1918 
.1925 

1926 

1927 

July 

April 
June 
July 

Aug. 

May 

June 

Sept. 
April 
April 
July 

Sept. 
May 
April 
Aug. 
June 
Sept. 
June 
July 
Aug. 
April 

Su:;GESTED REVISIONS OF CERTAIN SlM"IER MONTHLY DISCHARGE 
VALUES BY CORRELATiON WITH DISCHARGES AT NEARBY GP.GING STATIONS FOR THE PURRlSE 
OF DERIVING MORE PROBABLE USE AND 1O;3S RELATIONSHIPS BETWEEN KEY GJl.GING STATIONS 

San Juan-.RoBa 
Rec. Rev. 

74.9 53.0 

226.4 185·0 

Pine-Ignacio 
Rec. Rev. 

138.0 94.0 
69.5 41.0 

61.7 . 50.0 

125.0 152.0 

. 65.8 43.0 

N.R. - No record. 

Animas-Durango 
Rec. Rev. 

27.9 
N.R. 

103.0 
76.2 

173·0 

37.0 
56.0 
75.0 

104.0 

138.0 

Animas-Farmington 
Rec. Rev. 

167.0 
95.6 
16.6 

165·5 
129.7 
356.9 
N.R. 
13.8 
91. 3 · 

216.0 
71.0 
30.0 

124.0 
106.0 
201.0 
65.0 
25·0 
95·0 

Revis.ed with Comparison with -

Piedra at Arboles; Pine at Ignacio; 
Navajo at Edith 

Pine at Ignac io 
San Juan at Rosa; Animas at Durango 
San Juan at Arboles; Piedra at 
'Arboles;- An1mas at Farmington 

An1mas at Durango; Piedra at 
Arboles 

San Juan at, Rosa; Navajo at Edi th; 
Florida near Durango 

An1mas at Durango; Florida near 
Durango; Navajo at Edith 

An1mas at Farmington 
Animas at Farmington 
An1mas at. Farmington 
Florida near Durango; Pine at 

Ignacio; An1mas at Farmington 
San Juan at Rosa; Pine at Ignacio 
An1mas at Durango 
An1mas at .Durango 
Animas at Durango 
An1mas at Durango 
Animas at Durango 
Animas at Durango 
An1mas at Durango 
Aniinas at Durango 
Error in recorded gage heights 

[j\ 



Com!)arlson of \vater year values 
Before and After Corrections and Revisions 

Key Sall Juan River Basin Stations At and Above Farmington 
(1000 AF Uni ts) 

San Juan Los Pinos Animas River Animas River San Juan 
at Rosa at Ignacio at Durango at Farmington at Farmington 

Orig. Rev . Orig. Rev . Orip:;. Rev .. oriB. Rev. Orig . Rev. 
1913-14 1049.2 1049.2 415. 5 343.0 833.0 ------s}3.o ---9-90.6 - - 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. 1395.7 432.0 420.3 874.3 883.4 946·3 995.3 2745·6 3019.7 
17 1444. 8 1444.8 434.0 434.0 988 .2 988.2 1265.3 1240·7 3416.8 3407 .2 
18 639. 9 618.0 153.6 153.6 535.1 53;.1 304.4 517.8 P.R. 1357.0 
19 897.8 897 ·8 311·7 311.7 707.4 707.4 841.3 841.3 N.R. 2175.0 

1919-20 1672.3 1672.3 451.5 478.5 1022.3 1022.3 1257.7 1257.7 N.R. 3713.0 
21 1081.1 1081.1 380.3 380.3 916.2 916.2 1098 . 9 1098.9 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 .5 669.5 775.8 775.8 2061·3 2075.3 
24 1023.6 982 .2 252 . 3 229.5 543.3 543. 3 659.7 659.7 1904.9 1904. 9 

1924-25 645.4 645 .4 182.3 182.3 535. 1 535. 1 710. 8 645.6 1480.6 1575. 0 
26 770.4 770.4 240.1 240.1 P.R. 643.2 P. R. 789.0 2279.6 1920.8 
27 1231.1 1231.1 360.7 360.7 866 .9 831.7 1013.5 1017.2, 2813.3 2925.8 
28 654.2 654 .2 171.6 171.6 560 .1 560.1 579.5 579.5 1485.1 1505.8 
29 1081. 2 1081.2 343:0 343.0 770.8 770.8 952.( 952.7 2617.4 2608.0 

1929-30 637·7 637.7 178.1 170'3.1 541.6 541.6 562.1 562.1 1506.8 1506.8 
31 451.4 451.4 116.9 116.9 291. 0 291.0 297.0 297.0 908.2 908.2 
32 1400.8 1400.8 362.2 362.2 742.7 742.7 885.7 885.7 3010.0' 3010.0 
33 528.1 '528.1 118.4 118.4 431.1 431.1 444.7 444.7 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 

1934-35 1142.8 1142.8 271.6 271.6 567 .2 567.2 683.4 683.4 2296.2 2296.2 
36 741.0 741.0 172.9 172.9 522.4 522.4 570.6 570.6 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 
38 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. 6 426.2 426.2 422.0 422.0 1256. 8 1256.8 

1939-40 425.0 425.0 83.7 83.7 360.6 360.6 358.5 358.5 884.8 884.8 
41 1777.1 1777.1 430.8 430.8 949 .0 949 .0 1229.7 1229.7 3659.2 3659.2 
42 1334·5 1334.5 295.2 295.2 831.6 831.6 941.9 941.9 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 
44 923.5 923. 4 273.5 273.5 768.0 768.0 801.4 801.4 2069.1 2069.1 

1944-45 757·9 757.9 90.9 90. 9 547.6 547.6 521.6 521.6 1415.6 1415.6 
P.R. - Partial record N.R. - No record 

~ 
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As another approach it was assumed that runoff characteristics 
for the La Plata River are similB.l" to those .of the Animas Rive£' whose wa­
tershed ~s . situated directly east of the La Plata. For each of the years 
1914 to 1920 the percentage which the runoff for the year was of the aver­
age runoff for the period 1921-1945 was calculated for the Animas at Dur­
ango and the· Animas at F'armington. The same percentages were then applied 
to the.).921-1945 average fo£' the La Plata at the state line to obtain es­
timates of runoff at the later station for 1914 to 1920. " The two methods 
of estimating runoff for missing years were used to arrive at adopted 
values. . 

San Juan River at Shiprock, New Mexico. (Appendix A, Table 26.) 
Records at this station are available from Decamber 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 this record indicated inconsistencies 
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 missing records at other stations. Since the Shiprock gags, 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 fOL' this station for the period 1921-
1943. There is also a lack of records prior to 1921 for similar adjacent 
areas. A correlation with the Animas Rive,' at Durango was obtained. Five­
year and 10-year progressive averages for the ·two stations were plotted 
fram which the 1941-1945 average was calculated. 

The Mancos at Towaoc was also correlated. with the La Plata at 
the stats line, on an annual basis as a check. Al thoU@"J this plotting 
showed some erratic years espec ially fo·r the years 1921, 1924, and 1937, 
it was considered substantiating to the first method. 

The adopted estimated annual values for 1914-1920 and 1944-1945 
were obtained from the use of the direct correlations with the Animas at 
Durango and the La Plata at the state line. 

r-lcElmo Creek near Co.'tez, Colorado. (Appendix A, Table 27.) 
There are records of the runoff at McElmo Creek near Cortez from May 1~26, 
thro'Jgh September 1929 and from April 1940 through September 1945 except 
for October and November of ths water year 1944. ~ecords 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 Reclama­
tion for the water year 1)40, and by the Geological Survey for th'e period 
1941-1945. Discharges for the period were computed by the Durango office 
of the Bureau of .:leclamation. 
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The flow at this gaging station is made up of natural runoff 
from the drainage area above the station and waste "and. return flow resul t­
ing from the application of about 100,000 acre-feet of water diverted an­
nually from the rolores River to some 35,000 acres situated in the l-1cElmo 
Creek watershed. 

Except for the presence of the waste and return flows, the run­
off of McElmo Creek would be erratic, and vary from no flow at times to 
flood spurts during storms. An inspection of aerial 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. Substantial ir­
rigated al'ea 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 
prev10usly discussed. As a supplementary check on the accuracy of the San 
Juan River streamflow at Bluff, Utah, the water year annual totals of the 
Colorado River at CiSCO, Utah, the Green River at Green River, Utah, and 
the ~an 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 wi th a maximum annual variation of 7.7 percent and a minimum an­
nual variation of 1.8 percent. Since the interven1ng 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 Ri ver, which enters the Colorado River a 
short distance upstream from the Compact Faint 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 Reclamation presented an estimate 
for missing records on a calendar year basis in the Colorado River Report 
datod. MAl'ch 19)16. This <"stimp-te was made in 1934. Estimated 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 
Green River at Green Hiver or Little Valley, utah, the Colorado River at 
Cisco or Moab, Utah (derived by comparison with Fruita), ruld any station 
on the San Juan River below the mouth of the Animas River. In addition, 
the fl,ow 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 W!l.8 assumed to be taken up in losses. l'he Geological Survey estimate 
was made when records at Lees Ferry were available only through September 
1923. 

It was th~ belief of the Engineering Advisory Committee that an 
independent estimate should be made, utilizing more .·cecent recorda and 
data. Monthly corJ.'elation curves were plotted from concurrent records at 
Leee Ferry against the sum of the flows of the Green River at Green River, 
Utah; Color8.do River near Cisco, Utah; ruld· the San Juan River near Bluff, 
Utah. Since these streamflows represent practically all of the flow at 
Lees Ferry, their use as a correlation factor is reliable. 

Paria River at Lees Ferry, Arizona. (Appendix Aj Table 29.) 
Records at this station have been published from October 1923 through 1945. 
The runoff prior to 1923 was esttmated annually through use of statistical­
ly weighted rainfall related to recorded runoff. Monthly distribution of 
water year estimates were based upon application of percentages derived 
from means of months 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 tile Colo­
rado and Paria Rivers at Lees Ferry were oombined and tabulated. 

Recent Records. (Appendix A, Table 32.) Records for water years 
19lf6 and 1:.;47 have boen 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 ungaged areas. 
1~ese estimates are dependent upon the size of the drainage area involved 
as well as upon other factors. Drainage areas above key gages were meas­
ill'ed 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 Committee. Where differences were found, drainage areas were 
rechecked on all available maps before changes were recommended. Chffilges 
for the most part are due to the avail ab il i ty of better prepared maps 
since published areas were measured. Changes from published drainage 
areas above key gaging stations selected for study are discussed in the 
following p~"agraphs. 

In the study of runoff from lmgaged areas it became evident 
that subdivision of gaging 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 S·tates. 

Drainage Areas 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, Utall, and near Randlett, Utah, and the Green 
River, at Green River, Utah. The drainage areas above Brush Creek near 
Jensen, Utah, and above Price River near Heiner, Utah have never been 
published. They were determined by the Committee. 

Li ttle Sriake River near Dixon, Hyoming. Drainage area above 
this station has been published as 9~~ square miles. A map prepared 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 station is published as 3,730 square miles. A map prepared by the 
State of Colorado showed 3,680 square miles, ffil area wtich 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 
aerial mosaics and of U. S. National Forest Service maps. 
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Duchesne River near Randlett, U~~. Published drainage area for 
this station is 3,920 6~uare miles. This drainage area was fotmd to be 
3, 820 s~uare miles through the use of U. S. Geological Survey topographic 
maps and aerial mosaics and verified by other maps. 

Green River at Green River, Utah. The drainage area above this 
station has been published as 40,600 s~uare miles. From a study of Geo­
logical Survey topographic maps, aerial mosaics and verification from 
other maps, the Committee determined this area to be 40,920 s~uare miles. 
The drainage area above the Green River at Little Valley, Utah, at which 
the Green River gaging station was located prior to Jtme 20, 1924, was 
detel~ined to be 41,280 square miles. 

Drainage Areas on Colorado River. Drainage areas 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. Geological Survey. 

Drainage .Areas on San Juan River. Drainage areas above key gages 
were measured including the San Juan River gage near Bluff, Utah. Publish­
ed values were adopted with the exception of the drainage areas above the 
San Juan Rive,' near Blanco, New MeXico, Sun .Tuan River at Farmington, New 
~exico, and San Juan River at Shiprock, New l·lexico. The tmpublished drain­
age area above the Animas River near Ced.ar Hill, New MeXico, gage not here­
tofore published was also determined. 

San Juan River near Blanco, New Mexico. The published drainage 
area above this statJon is 3,320 square miles. USing the most reliable 
maps available, namely, New :'>fexico State Highw6\{ Planning maps and U. S. 
Geological Survey Topogl'aphic maps, the Com:ni ttee determined this drainage 
area to be 3,558 square miles. The adopted area was verified by other maps. 

Animas River near Cedar lUll, Hew Mexico. ThIs drainage area is 
not published. Fublished areas for the Animas River at Farmington, New 
"'exico, and the Animas River at Durango, Colorado, were verified, hO'wever, 
and the Cedar Hill station area was made up of the Durango station area as 
publisj,ed with the intervening area measured f'.com available maps. 

San Juan River at Farmlngton, New Mexico. .Published drainage 
area above this station is 6, 580 s~uare miles. Usjng New ~exico State 
Highw6\{ Planning maps and U. S. Geological Survey topographic maps the 
Committee obtained a drainage area of 7,245 square miles. Other maps were 
used to verify this value. 

San Juan River at Shiprock, New Mexico. Drainage area published 
for this station is 12,000 square miles. Using New ~1exico State Highw6\{ 
Planning maps and U. S. Geological Survey topographic maps the Committee 
obtained a drainage area of 12,876 s~uare miles. This area was verified 
by use of other maps. 



UPPER COLORADO RIVER BASIN CO~ , PACT CO;,:!:ISSIO I! 

'l N GIN E E R I N GAD V ISO R Y CO if;: ITT 'E :E 

SU:,ThIARY of D1U.INAGE A.'lEA.S by STATES 
in 

SQ.uARE HILES 

ARF.AS above STATIONS ARIZONA COLORADO N. ~'ElCICO 

Lee Ferry, Arizona. (Compact Point) 6,936 35,932 9,646 

Paria River at Lees Ferry, Arizona 450 - -
BalMce - Le,e. Ferry to Lee Ferry 4 - -
Colorado Rtver at Leea Ferry, .Arizona ~ ~ ~ 

~ 

Lees Ferry, Art zona to Green Rt ver, 
Cisco, and Bluff, Utoh ~ - -

San Rafael River near Green R •• Utah - - -
Dirty Devil R. near Hanksville '. Utah - - -
Escalf.Ulte R. nsar Bscalante, Utah - - -
Miscellaneous Balance laMQ.. - -
~ 

Green Riyer at Green River, Utah - !9...W... -
Green River near Linwood, Utah - - -
Henrys Fork at Linwood, Utah - - -
Little Snake River near Lily, Colo. - 1,680 -
Yampa RiTer near Ua.vbell, Colorado - 3,410 -
White Rivar near Watson, Utah - 3,g63 -
Oombined - ~ -
lIalance (Area 2) - l..13Q.. -
Brush Creek near Jensen I Utah - - -
Ashley Creek near Vernal. Utah - - -
Du.chesne River near Randlett, Utah - - -
Price River near Heiner, Utah - - -
lIiscellaneous Balance - kTIQ... -

AREA 3 

Coloit:A~ ~v~1: near Cieoo, Utah - ~ -
Colora.do River near Cameo, Colorado - 8,054 -
Plateau Creek near Cameo, Colorado - 60 -
Gunnison River near Grand Jct., Colo. - 8,020 -
Dolores River at Ga.tewq, Colorado - 4,010 -
Combined - 2~:~ii -
lIalanc. (Area 3) - -

AREA 4 

!lim Jll!!!! Ri v~r near 1I1uff, Utah ~ m- ~ San Juan River at Rosa. New Mexico - I, 7 
Pine River at IgnaciO, Colorado - 448 -
Animas River near Cedro" Hill, 1I.l!. - 1,092 -
La Plata River at Colo.-II.I!. Stateline - 331 -
Mancos River near Towaoc, Colorado - 539 11 
McElmo Creek' near Cortez t Colorado - 233 -
Combined - !wll... .lll.. 
lIalance (Area 4) M2L L5R. ~ 

Rosa to Farmington N ... Merlco - 250 3,46a 
Farmington to Shiprock New Hexico 19 107 5,17 
Shiprock, Ne" M."ico to 1I1uff, Utah ~ .Llli... ~ 
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UTAH 

37,165 

1,100 
-
~ 

~ I, 90 
3,500 

315 
lla.W... 

.!1.2ll.. 
290 
280 
--
157 
m.. 

1b.lQQ... 
255 
101 

3,820 
430 
~ 

...l.l!!Q... ---
340 

l.~ 

~ -------
~ 

--
~ 

~O!!ING 

, , ,210 

--
ll.R!Q... 

---
--

ll·210 
1 ,,010 

250 
2,000 --

16.260 
~ ----
S5Q... 

-----
--

----
----
-
---

TOTALS 

109,g89 

1,'550 
4 
~ 

~ I, 90 
3,'500 

315 
14,800 

~.920 
1 ,300 

530 
3,680 
~,410 

,020 

iG:§~ 
255 
101 

3,820 
43 0 

lQ...TI!±... 

24.100 
8,054 60 
8',020 
4,350 

.s.L2G.'L 

...l..2IL 

ila.Q1Q.. 
1,990 

448 
1,092 

331 
550 

d~~ 
li..l9.!L 

3,715 
5,300 
:w.sL 



Pari a River at Lees Ferry, Arizona. Since streamflow at this 
station is a part of t)1e Lee Ferry streamflow, the compact diVision point 
its drainage area was measured in conjUnction with the measurement of the' 
drainage area above the -Colorado River at Lee Ferry. ' The pubtH!hed drain­
age area .1s 1,570 square miles. , Measurements tllade by 'thei Committee on 
U. S. Geological Survey topographic maps' disclosed 'an area of 1,550 square 
miles. 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 d.rainage 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 g~e near 
Cisco, Utah, on the Colorado River. 'fhe Committee found 320 square miles 
more drainage area above Greim River, Utah, on the Green ' River than was 
published. Between the three stations mentioned above the Lees ,Ferry meas­
uremonts of area on aerial mosaics and U. S. Geological Survey topographic 
maps disclosed the publish6d values were apparently 115 square miles too 
small and that the drainage area above Lees Ferry is 108,335 square miles. 
Othe:c maps were used to verify the results obtained. 

Colorado River at Lee Ferry, Arizona. The drainage area above 
this point is made up of the drainage are~sof the ,Paria Riveran~ Colora­
dQ River at Lees Ferry, Arizona pI us a small drainage area measured from 
U. S. Geological Survey topographic maps. The drainage area above Lee 
Fer."y on the Colorado R1Ye~ was determined to be 109,889 square miles. 

Hater Usin~ 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 
man has influenced. The categories of water using areas investigated by 

-the CoDimittee were as follows: irrigated areas including natural overflow 
areas, water consuning noncropped areas, and river channel areas exposed 
to evaporation and transpiration losses. Preas which consume water in a 
state of nature were not investigated unless the activities of man have 
influenced them to 80me extent. Channel losses have been influenced by 
the use of wate." 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 1811ds 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 (;ommi ttee on irrigated areas. Field investigations were 
mad'eby members of the Committee to determine these data. 
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UPPER COLORAIXl RIVER BASIN COMPACT COMMISSION 

ENGINEERING ADVISORY COMMITTEE 

IRRIGATED AREAS (in acres) (Averages for 1914-1945) 

IRRIGATED AREA LOCATION ARIZ. COLO. N. MEl{. UTAH WYO. TOTALS 

Green River above Linwood 201,275 201,275 

Linwood to Green River! utah 
Henrys Fork 9,270 13,910 23,180 
Little Snake R. above Lily 7,895 13,515 21,410 
Yampa R. above Maybell 65,720 65,720 
White R. above Watson 30,660 50 30,710 
Uinta Basin 110,320 110,320 
Price R. above Woodside 15,970 15, CJ70 . 
Ramainder Linwood to 

Green River, Utah 1,840 4,620 6,460 

TOTAL a1:ove Green R., utah 106,115 200,230 .228,100 535,045 

Colorado River above Cisco 
Colorado R. above Cameo 154, 581 154,581 
Plateau Cr. at Cameo 24,650 24,650 
Gunnison R. at Grand Jct. 251,842 251,842 
Dolores River at Gateway 35,906 35,906 
Ramainder above Cisco 71,341 1,960 79,307 

TOTAL above Cisco, Utah 544,326 1,960 546,286 
San Juan R. above Bluff 3,210 140,165 39,000 7,710 190,145 

Lees Ferr~ to Bluff! Cisco 
and Green R.! Utah 

San Rafael River 42,420 42,420 
Dirty Devil River 22,660 22,660 
Escalante River 4,390 4,390 
Remainder Lees Ferry to 

Bluff, Cieco and 
Green River, Utah 500 6,110 6,610 

TOTAL Lees Ferry to Tribs. 500 75,580 76,080 
TOTAL above Lees Ferry, 

Arizona 3,170 790,606 39,000 285,480 228,7001,347,556 
Paria River 3,040 3,040 

TOTAL above Lee Ferr,y, 
Arizona 3,770 790,606 39,000 288,520 228,700 1,350,596 
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UPPER OOLORAOO RIVER BASIN COMPACT COMMISSION 

ENGINEERING ADVISORY COMMITTEE 

NATURAL OVERFLOW AREAS (in acres) Averagee 1914-1945 

AREA LOCATION 

Green River above Linwood 

Linwood to Green River, Utah 
. Henrys Fork 
Little ,Snake R. above Lily 
Yampa R. above Ma.rbell 
Whi te R. above Watson 
Uinta Basin 
Price R. above Woodside 
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 Gatewa.r 
Remainder above Cisco 

TOTAL above CiSCO, Utah 

San Juan R. above Bluff 

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

SaP. Rafael River 
Dir~ Devil River 
Escalante River 
Remainder Lees Ferry to 

Bluff, Cisco and 
Green River, Utah 

TOTAL Lees Ferry to Tribe. 
TOTAL above Lese Ferry, 

Arizona. 

Faria River 

TOTAL above Lee Ferry, 
Arizona. 

ARIZ" COLO. 

772 
9,005 
2,746 

12,523 

5,829 

12,412 

18,241 

30,764 

30,764 

N. MElC. UTAH WYO. 'IDTALS 

36,170 36,170 

1,100 1,100 
3,000 .3,772 

9,005 
2,746 

40, 'Z{O 52,793 

5,829 

12,412 

40,270 11,034 

40,210 11,034 
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UPPER COLORADO RIVER BASIN COMPACT COMMISSION 

ENGINEERING ADVISORY COMMITTEE 

WATER CONSUMING NONCROPPED AREAS ~n acres) Averages 1914-194 

AREA LOCATION 

Green River above Linwood 

Linwood to Gr~en River, Utah 
Henrys Fork 
Little Snake R. above Lily 
Yampa R. above Maybell 
White R. above Watson 
Uinta Basin 
Price R. above Woodside 
Ramainder Linwood to 

Green River, Utah 

TOTAL above GreenB., Utah 

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

TOTAL above Cisco, utah 

San Juan River above Bluff 

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

San Rafael River 
Dirty Devil River 
Escalante River 

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

TOTAL Lees Ferry to Tribs. 
TOTAL above Lees Ferry, 

Arizona 

Paria River 

TOTAL above Lee ]i'erry, 
Arizona 

ARIZ. COLO. N.MEX. UTAH WYO. TOTALS 

2,500 
10,300 

6,544 

100 

19,444 

17,800 
2,500 

32,915 
3,650 

12,703 

69,568 

17,800 6,482 

23,600 23,600 

1,500 " 500 

31,760 
2,210 

520 

5,000 
2,000 
7,500 

10,300 
6,544 

31,760 
2,210 

620 

35,990 29,100 86,474" 

17,800 
2,500 

32,915 
3,650 

218 12,921 

680 

6,600 
3,655 

430 

702 

,. 

24,962 

6,600 
3,655 

430 

702 

106,812 6,482 48,275 29,100 190,669 

350 350 

106,812 6,482 48,625 29,100 191,019 
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Natural Overflow Areas. Natural overflow areas are riparian 
lands naturally irrigated by spring and early summer hish water and from 
which native grasses al'e pastured or harvested for hay. These areas were 
flooded prior to man's develol~ents and remain to a large extent naturally 
irrigated. Natural overflow areas have been determined by members of the 
Committee by field trips, discussion with early residents and from other 
sources of information. The acreages of these lands shown on page 36 are 
probably smaller than actually existed. In most cases flooding of these 
lands 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 evaporation and transpira­
tion of water justly chargeable to man as stream depletion. The acreage 
of such al'eas in the Upper Basin States is tabulated in the table on page 
37. 

Channel Areas. The major cause of channel loss in the Upper 
Colorado River Basin is evaporation from exposed water surfaces, and wet­
ted channel areas, and eva-s;oration and transpiration from vegetation in 
the flood ~lains of the streams. It was necessary therefore, to determine 
channel areas from Lee Ferry to headwater sections. Exposed river bottom 
areas were measured and estimated from the available aerial photographs, 
plan and profile maps 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. 

Tran8ll1ountain Diversions and Other Water Uses. The Committee 
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 resei'voir evaporation losses. These data have been supplemented by 
estimates where necessarJ to reflect normal stream depletions by these 
uses for the 1914 thcough 1945 peL'iod. The following tables list trans­
mountain diversions and other uses by states of the Upper Colorado River 
Basin above Lee Ferry, Arizona. 
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Colorado 
Colorado 
Colorado 
Colorado 

ColOl'ado Total 
Utah 
utah 
Utah 
Utah 
Utah 

Utah Total 
Upper Basin Total 

TRANSMOUNTAIN DIVERSIONS 

Avel'age 1914-45 

Colorado R. above Glenwood Springe 
Roaring Fork River . 
Gunnison River 
San Juan River 

Strawberry River (to Daniel Creek) 
Strawberry River (to Spanish Fork) 
Cottonwood Creek (to Oak Creek) 
Cottonwood Creek (to Ephrailn Creek) 
Huntington .Creek (to Sanpitch River) , 

StMMARY OF 
TRANSMOUNTAIN DIVERSIONS AND OTHER WATER 'OSES 

Averages for 1914-45 

Acre-feet 

Type of Use Arizona Colorado New Mexico Utah 

Tranamountain Diversions - 43,713 - 79,000 
Res. Evap. Losses 200 10,000 - 13,500 
Domestic Use - 9,000 1,000 3,000 

Totals at Sites of Use 200 62,713 1,000 95,500 
'l'otal for Basin 162,713 

Acre-Feet 

28,316 
14,281 

531 
585 

43,713 
4,000 

66,000 
2,500 
2,500 
4,000 

79,000 
122,713 

Wyoming 

-
2,200 
1,100 

3,300 
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ANALYSES 

Present Stream Depletions ' 

The Committee has recogntzed from the outset that the sum of 
individual stream depletions at the sites or' use is greater ,than ,the total 
stream depletion measured at Lee Ferry. This condition prevallson streams 
where channel losses occur no matter what their magnitude. In the Upyer 
Colorado River B!l.sin channel losses are known to be Stlbstantia1. Water 
withheld upstream from Lee Ferry is not subject to loss in conveyance 
from the sites of use to Lee Ferry. The resultant reduction in channel 
loss constitutes a s!l.lvage and therefor can be deducted from th~ depletion 
at s:Ltes of use, when calculating depletion at Lee Ferry. 

The Committee has undertaken to determine stream depletion at 
Lee Ferry through a progression of steps as follows: 

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

2. Determination of unit rates of consumptive 'use of irriga,tion 
water. 

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

4. Estimation of channel losses between sites of use of water 
and Lee Ferry, Arizona, for historic and vire;in flow dur1ng 
the period 1914-45. 

5. Computations of stream depletions above certain key gage.s, 
at state boundro'ies, and at Lee Ferry. 

Unit Rates of Cons\llllptive Use of Irrigation Water. The Commit­
tee stated in its report of August 31, 1946, that unit rates of stream 
depletion now incorporated in the Bureau of Reclamation Report' dated Narch 
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 consumptive use rates for irrigated 
areas by the Lowry-Johnson method described in 1942 Transactions, American 

,SOCiety of Civil Engineers, volume 107. Determinations of consumptive USB 
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 mintmum daily temperatures to define the length of the grow­
ing season. Computation of unit rates of consumptive use by the Lowry­
Johnson 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 esttmation. Efforts to tmprovise short cut appli­
cations of the method were not successful. 

The Committee undertook to esttmate unit rates of consumptive 
use of irrigation water through the use of pertinent cltmatological data. 
Recognizing the importance of this item it was decided to obtain the 
services of the best qualified experts in this field. 

Consultation services of Mr. H. F. Blaney, eminent authority 
on cons1.llllpti ve use and Senior Irrigation 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
search made by his division. Climatological and other data were fur­
nished to Mr .. Blaney by the Committee. The Committee believes the con­
sumptive use of water rates determined by Mr. Blaney to be the most 
reliable values obtainable with the data so far collected in the Upper 
Colorado River Basin. 

Mr. Blaney IS repox·t incorporated as Appendix B of this report, 
g1 ves in detail the technical background of the de term ina tion of con­
sumptive use of water rates in the Upper Colorado River Basin. Through 
an exhaustive review of basic data, the advise and aid of members of 
the Engineering Advisory Co~~ittee, state and local irrigation pr acti­
tioners and authorities, and an extensive field inspection trip through 
the Upper Colol'ado River Basin, Mr. Blaney has completed his report to 
reflect actual condi tions 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 in'igation 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 consumptive 
use of water rates are given for total irrigation period consumptive use 
of water rates, and total irrigation period consumptive use of water 
rates minus precipitation. It was assumed that average winter consump­
tive use under present conditions has not changed f r om what it was under 
virgin conditions. 
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The Engineering Advisory Co~ittee has adopted Mr. Blaney's es­
timates of normal unit "consumptive use of water l'ates minus precipita­
tion." The Committee considers these rates to be synonymous with uni t 
rates of stream depletion at sites of use. 

Stream Depletions at Sites of Use. The unit rates of consumptive 
use of irrigation water, determined by Mr. Blaney and considered by the 
Committee 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 tables for the states in the Upper Colorado River 
Basin on pages 43 to 45. For convenience the following swmnary table is 
also given. 

Man-made Denletions at Sites of Use 
Averages - for 1914-1945, incl. 

Acre-feet 
Type of Use Arizona Colorado New Mex. 

Cropped Lands ! 3,790 821,375 56,174 
Incidental Areas 

I 
--- 178,662 14,993 

Transmountain Diversions I --- 43,713 ---
Res. Evap. Losses 200 10,000 ---
Domestic Use --- 9,000 1,000 
Less Water Supplied 

from L'Uportations --- --- ---
Rounded totals adopted 4,000 L 062 800 72 200 

Total for Basin 1,923,200 

Utah Wyoming 

384,043 183,620 
81,001 40,750 
79,000 ---
13,500 2,200 

3,000 1,100 

4 000 ---
556 500 227 700 

Channel Losses. Channel losses 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 depletion to Lee Fel'ry. 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 man has brought about a reduction in them. rne Committee has esti­
mated the amount of channel loss which has normally taken place during the 
period 1914-1945. 

Exposed river bottQm areas were measured and estimated from the 
available aerial photographs, and plan and profile maps of the Upper Colo­
rado River drainage system, and other maps where necessary. 1~rough care­
ful analyeis the average area of channel exposed to evaporation at uniform 
rates was estimaT~d for various increments of distance along the streams, 
from Lee Ferry to the headwater areas. 
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viithin the Upper Colorado River Basin tllere are very fewevap­
oration records of any conseq~lence. These records were aut'jllentcd by esti­
mates based on formulas involving meteorologic variables such as vapOl' 
pressure, air and water temperatures, and. willd velocities. These data 
were converted to free water sU,l'face evaporation, and plotted against el­
evation to obtain relationship curves. Such curves were developed for the 
Colorado, San Juan, and Green Rivers to allow for the effect of latitude 
on evaporation rates. These curves are shown on page 47. 

Application of unit 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 losses due to evapor­
ation. Effort was made to be conservative in the estimation of channel 
losses. It is believed that the results obtained are minwum values. 'l'he 
ch8.1mel sections for which losses were computed a:;.'e listed in the table 
which' follows in te:ms of total aCl'e-feet lost and loss per mile of chan­
nel. It is to be noted that the only channel section where the evapora­
tion ~'ate times area formula is deviated from is in the drainage area 
bounded b;,' the inflow stations on the Colorado River at Cameo, Colorado, 
Gunnison I-liver near Grand Junction, Colo~'ado, Plateau Creek near Cameo, 
Colorado, l'olores River near GatewB,Y, Colorado, to the outflow station on 
the Colo.'ad.o Rive"' neal' CiSCO, Utah. Hel'e the streamflow records, which 
are believed reliable, indicate a channel loss which exceeds estimates 
made through use of evaporation loss factol' only. ]i'or til is reason that 
chSlmel loss has been de term ined. by subtractiac the outflO1" measured near 
Cisco from the measured inflows with allowSllce for st:'eam depletion and 
unmeasured inflow as estllnated by the Comnittee. Channel losses on the 
Dolores " i vel' were com"uted in this sectio~, by application of an evapora­
tion rate to the channel area exposed to eval'oration. 

SU.1MA'iY OF AVE"./\G";; E.3TIMATl!:D CF .. ANNEL LOSSES ill T,n,; 
tTPPK, CO;.o~AI'O HIVER BAS;:N PERIOD 1914-1945 

, ________________________________ ~li!~OO:) l~ 

Granby to Cameo 
Cameo to Cisco 
Cisco to mouth of Green River 
Mouth of Green River to San Juan H. 
San Juan River to Leos Ferry, Ariz. 
Gunnison River - mouth to Tomichi Cr. 
Dolores River - mouth to GatewB,Y, Colo. 
Dolores River - Gateway to Dolores 

28·5 
230. 1+* 

35.2 
57·7 
37·2 
18.1 
8.7 

18.6 

[,oss/Mile 

151 
2116 

361 
417 
477 
122 
300 
127 



Su.!MARY OF AVERAGl£ ESTJMATED CHANNEL LOSSES IN THE 
UPPER COLORADQ B~q ~IN PERIOD 1914-1945 

(continued) 
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Units - 1000 A. F. 

Green River and Tributaries 

Green R. - Green R., Wyo. to Linwood 
Green R. - Linwood to Green ' River, U. 
Green R. - 'Green River, Utah to mouth 
Little Snake' River-Colo-wyo. Line to 

Lily, Colorado 
Yampa R. - Steamboat Spgs. to M~be11 
Yampa R. - M~boll to mouth 
White ~iver - Meeker to Watson 
White River - Watson to mouth 
Price River - Heiner to mouth ' 

Sen Juan and Tributaries 

San Juan - Rosa to Blanco 
San Juan - Blanco ,to Farmington 
San Juan - Farming'ton to Bluff 
San Juan - Bluff to mouth 
Pine Ri",er - Ignacio to mouth 
Animas River - Cedar Hill to mouth 
La Plata River - state Line , to mouth 
14ancos River - Towaoc to mouth 
McElmo Cr. - Cortez gage to mouth 

* Sun of measured inflow!;! 
Est. unmeasUred flow 
Sum of meas. and unmeaa. flows 
Irrigation depletions 
Sum of meas. and unmeas. flows 

minus irr1g. depletions 
Dolores Rtv9r at GatewB,y minus 

est. channel loss to mouth 
Sun of (A) and (B) 

Colorado R. near Cisco, Utah 
Channel Loss 

21.5 
135.1 

52.6 
8-3 

13.7 
20.0 
12. 8 
18.0 

5. 0 

15.8 
19.6 

107.6 
30.6 
10.0 
11.1 
5.0 
3.6 
7.6 

5746.2 
, 44.3 (a) 

5790.5 
..£hl 
5637.0 (A) 

779.4 
~ 

(B) 

6186.0 
~ 

(e) includes the area from GatewaY to mouth on the Dolores R. 
Estimated average ' runoff' 14.4 acre-feet per square mile, ' 
average precipitation 10. 58 inches in Colorado and 9. 32 
inches in Utah. 

LosstMile 

317 
422 
448 
127 

124 
227 
111 
360 
60 

426 
654 
785 
266 
371 
265 
225 
225 
225 



49 

It is evident in arQ' s8ction of stream channel that ch~~el loss­
es could be obtained by subtracting the measured outflow from the measured 
inflow provided that depletions other than channel losses, and sid.e channel 
inflow were known and were accounted for algebraically. This approach to 
the estimation of channel losses was made in two sections of the Upper Col­
orado River BaSin, namely from the gaging stations on the Green River at 
Green River, . utah, Colorado River near CiSCO, Utah, and San J,uan 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 .Hiver near Bluff, 
Utah. Since. this method of estimating charmel losses involved a careful 
analysis of streamflow records it was called the hydrometric method. The 
resul ts obtained in the two sections studie,d check fairly close with those 
computed by the evaporation rate, arld char~el 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 a.:cea 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
stream channel losses. In order that the hydrometric method can be better 
understood a brief description of its application in the Colorado R.1ver 
above Lees Ferry and in the San Juan Basin above Bluff is presented. 

Colorado River above Lees Ferry. Daily records of inflow to 
the Colorado River section for the Green River at Green River, utah, Colo­
rado River near CiSCO, Utah, and S~l 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 1928 to 1945. In this river section there is relatively 
11 ttle additional inflow from the inter-vening drainage except area follow­
ing heavy preCipitation, and only minor depletions by irrigated Lands. 

Daily 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 infl.ow of these stations. 
MarlY 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 wi thin the 
area was also plotted, it became possible to see when and under what 
conditions 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 barlk and channel storage. Less 
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severe losses occurred when the discharge remained constant or dlininished. 
In this river section some , inflows to the river were evident as discharges 

, diminished even though precipitation indicated there should be no tributary 
tnflow other than base flow from side channel sources. 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 wasl'ising. 

Using daily preCipitation records to ellininate streamflow records 
influenced by intervening inflow, periods were selected for study 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 Lee Ferry was eliminated by adding estimated base flow 
to the losses indicated by the records. 

Available recQl'ds 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 estlinating average base 
flows for months of the year. An annual base inflow of 175 second-feet 
was esttmated in these studies. 

In this section channel losses were found to relate most nea.'ly 
to the inflow discharge. Losses, accumulated from low flow discharges to 
high flow discharges plotted against inflow discharge formed a good rela­
tionship for conditions of a rising river. This was also'true for condi­
tions of diminishing flow. Curves wsre es~ablished for the following ' con­
ditions: 108ses,--rislng river, dry channel; losses,--rlsing river, wet­
ted channel, (consldel'sd wet U stage up to or higher within 30 d,a;ys).; 
losses minus bank and channel storage,--diminishing flow; bank and channel 
storage minus losses,--diminiilhing flow; losses--uniform 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 channel loss computed by 
the hydrometric method for the ssction above T~ees Ferry was 236,500 aCl'e­
feet ,as compared with 213,300 acre-feet computed by the evaporation rate 
applied to channel area luethod. 

San Juan River above Bluff, ]tah. 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 Line, 
Mancos River near Towaoc, Colorado, and McElmo Creek 'near Cortez, Colorado, 
and the outflow station, San 'Juan River near Bluff, Utah. This section of 
ri ver is not as ideally situated as the section above Lees Ferry because 
of the Irrigated lanG.salong the streems, the numerous tributaries etc., 
nevertheless it is believed good results were obtained in view of the cir­
cum,etances. 
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Precipitation data, and inflow and outflow hydrographs were plot­
ted and analyzed in a manner similar to the section above Lees Ferry after 
corrections were made for diversions around the Ignacio gage. Five pre­
cipi tat ion stations were · used to indicate runoff from unmeasured sources. 
It WtiS determined. also that base flow from unmeasured tributaries was nt.'lg- · 
ligible. In all, there were sufficient daily records to plot graphs for 
twenty-one years in the period 1914 to 1945. For water years of record 
prior to and including 1933, it was necessary to substitute records on the 
Animas at Farmington, New Mexico, 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 and Piedra at Arboles was substituted for the San 
,Tuan at Bosa. 

Slnce daily records are most nearly complete for the period 1934 
to 1945, it was decided to limit selection of channel 10S8 periods for 
stldy to those years. It was necessary to estimate daily 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 smalL 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 derluctions were made from the 
diversion records for supply of these intervening lands. 

It was possible to find periods when losses occurl'ed between in­
flow and outflow stations during 1934 to 1945 and when preCipitation would 
indicate there was no unmeasured runoff. It should be remembered that such 
losses include irrigation depletions along the channels of the measured in­
flow streams but not along channe.ls of unmeasured stream since such un­
measured inflows were excluded by selection from the study periods. 

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

Losses for diminishing and uniform conditions of flow were found 
to be more nearly related to temperatures than to discharge. This assump­
tion seamed to be supported by the comparatively uniform occurrence of 
losses for diminishing and uniform flow conditions. Fill'ther study indi­
cated that a good relationship existed between losses for ten-da,y periods, 
plotted against mean inflow discharges for the periods in various bands 
of mean ma~imum temperatures in ranges from above 90 degrees to 40 degrees. 
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Cm'ves having been developed fo .: ' various conditions of flow, it 
was possible to use dail,y records of totnl measured inflow to estimate 
losses during the period 1934 to 1945. Daily inflow records were also 
available from 1928 to 1933 and 1915 to 1917, inclUSive foc the major in­
flow tributaries, namely, the San Juan, Pine, Animas, and La Plata Rivers. 
'rhe 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 wel'e estimated 
to be 326,300 acre-feet including stream depletions. Stream depletions in 
this sfJction average about 74,700 acre-feet which leaves 251,600 acre-feet 
by the hydrometric method. The average losses computed for the 1914 'to 
1945 period by the evaporation rate times area method, and used in the 
studies was 180,300 acre- feet. Considering the type of data and chal'acter 
of the section, the results obtained by the hydrometric study were believed 
to be good. The losses computed by evaporation were more conservative and 
were adopted for that reason. 

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

The channel losses ccmputed by the hydrometriC method for the 
river sections above Lees Ferry, and above Bl\~f, Utah illustrate that 
channel losses increase or decrease as the streamflow increases or decreas­
es. 

The annual channel losses for the two sections were plotted 
against the annual inflows to these sections in terms of percentage of the 
mean for the years ccmputed as shown on paee 54. The plotted points i11:J.s­
trate the relationship of channel loss to inflow into the sections. Lines 
of best fit were computed mathematicl:l.lly. These curves illustrate the w83 
in which channel losses vary from the mean in the two sections of stream 
channel. The hydrometriC method of annual analysis of channel losses was 
not readily adaptable to other river sections for which average channel 
losses have been computed. It was the opinion of t he Commi ttee that chan­
nel loss variation f.com 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 011 page 54 were used for the 
river sections thtly represent. These curves were used also for other river 
sections. The selection of the curve used based upon whethsr the sectton's 
channel was more nearly akin to the .section above Lees Ferry or above Bluff. 



Table of Avm-aga H1atoric, Vir,in and Salvaa.t ChanDel LolISfl. 
tor 

Sal-etc RiVeT SectiolUl 
in the 

Uppar Colorado RJ:nr Be.e1.n 

Poriod 1914-45 
UllITS .. 1000 A.P. 

ilIIZONA couruoo NEW JaXICO Il'Ul! 1!!OIIIJ«> TOUL 
Sal .. .. SalT ad Iv .. 

Hi.t~~ RIVm Sl!2:TIOIi I Vir I '1ot I ""~ "m Vir Hht ~; ":: V<r Hiat "": With Vir Hist OUt With Vir Hi.t Out lith Vir 
gin oric of in ,i, orio ... oric : ot i. ,i. ot in gin orl, ot '" ,i, orl, of in 

State Stat State stat. State State Stot State State 8to .. State Sta.te 

Gre. RiTer .. Green RiTer, .,.0Ilin&: to Lin1rOod, Utab 2.3 2.3 o 20.5 19.2 0 1.3 22.8 21.5 0 1.3 
QrMD RiTer" LiDWOod, Utah to the IHpIl RiYer J.9 3.8 0.1 25.1 22.6 2.5 o 29.0 26.4 2.5 0.1 
Little Snake RiYer ... Co1ore.do-lyollinc State Line to Lily, Colorado 4.1 4.0 0 0.1 4.5 4.3 0.2 0 8.6 8.3 0.2 0.1 
IHpIl River .. Crrlc, Colorado to the Gresn River 27.0 26.3 0 0.7 3.1 3.0 0.1 o 30.1 29.3 0.1 0.7 
Gr ... RiY.r ... Iupl River to Brulh Creek 5.2 5.1 0.1 0 1.1 1.1 0 6.3 5.7 0.6 o 12.6 11.9 0.7 0 
Gr.." RiTer" Brulb C .... k to hhley Creak 1.0 1.0 0 0 0.3 0.3 0 1.J 1.2 0.1 0 2.6 2.5 0.1 0 
Gree:!l RiTer ... ubl.,. Creek tit Da.chuae RiTet' 15.2 14.7 0.5 0 5.2 4.7 0.5 18.0 16.2 1.8 o 38.4 35.6 2.3 0.5 
GrMIl RiTer .. Dwlbeano Riyt'II'" to Inllt. River 0.3 0.3 0 0 0.2 0.2 0 0.3 0.3 0 0 0.8 0.8 0 0 
lhih RiTer .. wabon, Utah to the Green RiTer 18.4 17.8 0.6 0 0.2 0.2 0 16.6 18,.0 0.6 0 
Gr&flD RiTer .. Ib1te Riva to fric. RiTer 19.2 lli.5 0.7 0 13.3 10.4 2.9 16.1 14.6 1.5 o 48.6 43.5 2.2 2.9 
Prie. RiT.r .. Heiner, utah to the Green River 5.0 5.0 0 5.0 5.0 0 0 
Ol"'Hll RiTer - Price RiTer to Green RiTer, Utah 6.2 (,.0 0.2 4.7 3.7 1.0 5.2 4.7 0.5 o 16.1 14.4 0.7 1.0 

Su}:'1'ctal .. Green RiTer above Green RiTer, Utah 96.6 93.7 2.1 0.8 36.2 31.7 0 4.5 100.4 91.8 7.3 1.3 233.2 217.2 9.4 6.6 

Colomo RiTer .. Glenwood Springs, Colorado to Cameo, Colorado 15.~ 15.0 0 O.f 1,.6 15.0 0 0.6 
0wm1101l Riy .... Delta, Colorado to GraM Junctioll, Colorado B.J 7.2 0 1.1 8.3 7.2 0 1.1 
Dolona River .. Dolorflll, Colorado to tbe Colorado RiYer 31.9 27.0 0.9 4.0 0.3 0.3 32.2 27.3 0.9 4.0 
Colorado RiTer .. ea.eo, Colorado to Cisco, Ut&b 253.4 230.1 B.2 15.1 O.? 0.3 253.7 230.4 e.2 1,.1 

Su}:.1.'otal - Colorado Hi ver abo'V. Ciaco, Utah 309.2 279.3 9.1 20.8 0.6 0.6 309." 2'79.9 9.1 20.8 

Pine River - Icnaoio, Colorado to the s...n JI.IAII River 10.6 10.0 O~ 0.2 10.6 10.0 0.4 0.2 
s...a hiall RiTer .. Rosa., I .... Jla:1eo to Blanco, II"" Mexico 15.4 15.3 0.1 0 0., 0.5 15.9 15.! 0.1 0 
W-e RiTer .. Cedar eill, !f. Mex:l.co to randDCton, K ... lIaioo 11.2 11.0 0.2 0 0.1 0.1 11.3 11.1 0.2 0 
San Juan Rher .. manco, !few ~a:l.eo to raraington, II" lI:«oeo 1~.2 17.8 0.4 0 1.8 1.8 20.0 19.6 0.4 0 
laPlata RiTer .. Colorado .. H" Mnieo State Line to the San Juan RiTer 6.7 5.0 1.7 0 6.7 5.0 1.7 0 
San Juan RiTer .. hrR:1ncton, .... Ma:1eo to Shiprock, If ... Maieo 24.9 24.3 0.6 0 2.0 1.6 0 O~ 26.9 25.9 0.6 0.4 
SaD Juan Ri't'er .. Shiprock, .... llaieo to tb llanoo. River 1Q.l 18.6 0.5 0 2.2 1." 0 O~ 21.3 20.4 0., 0.4 "'DOO. Ri't'ft' .. Ta..oc, Colorado to the San J'nan RiTer 3.9 3.5 0.1 0.3 0.1 0.1 0 0 4.0 3.6 0.1 0.3 
San Jun Ri't'er .. lianeol!l River to Uo&..o Crull: 26.1 25.3 0.7 0.1 2.! 2.3 0.4 0.1 28.9 27.6 1.1 0.2 
MeSI..o Creet .. Cortez, Colorado to the San Juan River 4.' 7.6 - 0.9 .. 2.2 4., 7.6 - 0.9 - 2.2 
San Juan River - J4en.o Creek to Chinle Creek ".1 17.8 0.3 0 1.9 1.6 0.3 0.2 0.2 20.2 19.6 0.6 0 
San Juan RiTer - Chinle Creek to Bluff, Utah 0.3 0.3 o 12.7 12.' 0.2 0 1.3 1.1 0.2 0.2 0.2 14.5 14.1 0.4 0 

Sub-total .. Su. lU1l1l Rivm" a1:xrv. Bluff, Utah 0.3 O.J 0171..4 168.7 4.3 - 1.6 12.7 10.9 0.9 0.9 0.4 0.4 , 0 "" .. " 180.3 5.2 - 0.7 

Colorado RiYer .. Ci&co, Utah to the Green River 38.7 35.0 3.7 0.2 0.2 0 0 38.9 35.2 3.7 0 
GrMD. R1 Yer .. Green R1 ver, Utah to the Colorado RiTer 22.7 21.9 O.B 17.? 13.3 0 4.4 19.2 17.4 1.8 o 59.6 52.6 2.6 4.4 
Colorado River .. Green River to San Jua.n RiTer 43.8 40.2 3.6 11.9 9.9 0 2.0 8.4 7.6 O.S o 64.1 57.7 4.4 2.0 
BaD Juan River .. mnrr, Utah to the Colorado River 0.6 0.6 28.0 27.2 O.S 3.1 2.4 0.7 0.5 0.4 0 0.1 32.2 30.6 l.~ 0.1 
Colorado River ... SaIl. Juan RiTer to LH rerrr, J.riIlCua (COIIpIlct PoiIrt,) 0.2 0.2 29.2 26.9 2.3 0.7 0., 0.2 6.7 5.' 0.5 0.7 4.6 4.1 0., 0 41.4 

37.213.5 
0.7 

Sub-Total ... Oolorado River above Lee rfIr'r'Y, J.rhona to Green River, 
'.8 0 C1eeo, aDd Bluff 0.8 0.8 0162.4 151.2 11.2 0 2.9 0.9 o 37.0 29.3 0.5 7.2 32.2 29.1 3.1 236.2 213.3 15.71 7.2 

Total .. A.boT. Llle FeM'Y, ir1zoDi! (Compact Point) 1.1 1.1 0739.6 692.9 26.7 20.0 16.5 13.8 1.8 0.9 74.2 62.0 0.5 1l.7 132~6 110.9 10.4 1.3 964.0 890.7 39.4 33.9 



CHAMCL LOSSCS 
.. 0 

SAN JUAN RIVER 
Flrc.l 1ff}5A, NEW IIE)(/CO 15,&6£ TV 6L(lF,-, /IrAN ~E 

"" V 
V 

~O 

V / 
0" 

0" 

~ "o1--- LINE OF "BEST FIr" 

1= 49 + . ,/~ V ~ •• C..tLC4IL~rco fI'()INTS 

~ 
, 
• ON 

~ 
co 

7 ANMJAL LOSSES 8Y HYOROMEr!IIC IETHOO 

~ Y ~, ANNUAL NFLOW IN $ OF MEAN 

~ 80 

~ 
., 

~ 
"'v 
40 

20 

ANNUAL I!¥LOW ~ .,. OF W[AN 
I I 

20 '0 60 80 '"" 120 HQ 160 180 100 PlO 
0 

QfANNfL LOSSES / 
Il1O 

_I COLORADO RIVER V 'II'OM ~MCI' IffW"II. DtSCO,. AIIF ~ 1P LCO FClHtr 

,'" v.: ... / ... 
V 

" .. / . 
'lOr---- LINE OF -8£ST FIT · 

)'123 f.rTI 
,. 

~ • 'CALCUUUO f/'CIINT'$ 

/ OU 

~ , 
100 

N e' 

• HW7 ANVIJAL LOS~ SY HYDROMETRIC METHOD ~ ~ .. 0" . " VS. AlM/AL INFLOW N " OF MEAN 0" 

80 
z 0,," Von 

/ 
60 .,. V 

/ 
CURVES IJSED TO £$rNATE CHANNEL LOSS INCREASE-
A'lERAG£ HISTORIC TO AVERAGE VIRGIN CONDITIONS 

40 

/ 
20 

AHNUAL INFLOW IN .,. OF MEAN .. , ... , , 1_4_" 

20 .. 60 80 100 120 
0 

"0 160 180 '00 120 



55 

The curves were utilized by the COmnLtttee to determine what ad­
ditional channel losses ,would be obtained under virgin flow conditions 
for the period 1914 to 1945, inclusive, when average historic streamflow 
would have been increased by the amount of ' man made depletions. --

As 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, man made stream depletions of 194,800 acre-feet ~ould 
increase 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 ths San Juan River section. If the San Juan 
curve, is 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 1,3.00 acre­
feet more than is estimated to have occurred historically. The 1,300 acre­
feet is therefore considered to have been salvaged due to stream depletions 
at sites 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 evap­
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 indicats 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 depletions 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" 
illustrates 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. In order to estimate the stream depletion caused by man at the 
compact point, Lee Ferry, key gaging stations, and at state lines the Com­
mi ttee has adjusted the estimated depletions at sites of use to downstream 
points by reducing them by the amount of salvaged channel losses they causs. 
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. '!'he 
estimation of salvaged channel loss has previously been explained in con­
siderable detail. For further details on routing of stream depletions 
consult Appendix C wherein the detailed table entitled "Analysis of Con­
tributions by States Based Upon Mean Virgin Runoff for the Period 1914-1945" 
illu,strates the method used to route stream depletions from sites of use to 
downstream points. 



Table of Stream Depletions at 
State Lines by Principal Streams, se l ec t ed gages and Lee Ferry, Arizona 
Averages for 1914-1945 Units -1000 A.F. 

DEPLETIONS p;r STATE LINES BY PRINCIPAL STREAMS 
Green R1ver at Utah - Wyoming State Line (above Lindwood) 
Henrys Fork at Utah - Wyoming State Line (nr. Linwood)" 
Little Snake River at Colorado - Wyoming State Line 
Yampa River at Junction with G!'een River 
White River at Colorado - Utah State Line 
Miscellaneous balance above Green River, Utah 
Total depletions at State Lines abovs Green River, Utah 
Colorado River at Col orado - Utah State Line 
Dolores River at Colorado - Utah State Line 
Total Depletions at State Line s above CiSCO, Utah 
San Juan River at Colorado - New MexiCO State Line (Colorado) 
Pine River at Colorado - New Mexico State Line 
Animas River at Colorado - New Mexico State Line 
La Plata River at Colorado - New Mexico State Line 
Mancos River at Colorado - New Msxico State Line 
McElmo Creek at Colorado - Utah State Line 
Miacellaneous balance above Bluff, Utah 
Total depletions at State Lines above Bluff, utah 
Balance above Lee 'Ferry, Arizona (Arizona - Utah State Line) 
Total depletions at State Lines above Lee Ferry, Arizona 

DEPLETIONS AT KEY GP.GES AND LEE FE:1RY, ARIZONA 
Green River at Green River., Utah 
colorado Rivsr near Cisco, ' Utah 
San Juan River near Bluff, Utah 
Colorado River at Lee Ferry, Arizona (Compact Point) 

*Salvaged channel loss San Juan River in Colorado 
#Includes 4.0 importation 
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193.5 
13.6 
19·3 
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o 
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o 
o 
o 
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o 
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o 
o 

226.4 

219.1 
o 
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TOTAL 

193.5 
24. 9 
30.6 
52.2 
33·7 

416.3 
751.2 
723·1 

39. 2 
762.3 

13.6 
41.5 
30.0 
20 .4 
11.4 
65· 4 
84.2 

266. 5 
109. 3 

1889 . 3 

741.8 
753.2 
261. 3 

1849.9 

\J1 
0-, 
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Water Contribution by States 

The committee determined water contributions by states and at 
Lee Ferry for the period of study, 1914 through 1945, under historic and 
under virgin conditions. Estimating and tabulatihg necessary to determine 
historic streamflow at key gaging stations was completed. Becauee 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 as they are in the main areas 
of low altitude with relatively minor runoff. However, runoff from un­
measured areas and channel losses, playa vital role in the determination 
of water contributions by states at state lines snd at Lee Ferry. An 
outstanding example is the condit i on 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; a 
situation which makes calculation of Utah contributions ' impossible either 
at the state boundaries or Lee Ferry without channel loss analysis. This 
situation is 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 Cameo-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 contribution in tho 
Paria River Basin was estimated by Arizona ae 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 statea of the 
Upper Colorado River Basin proportionately to the amount of their contri­
bution to the sections. 

Historic contributions. Hietoric contributions of streamflow by 
the states of the Upper ColoradO River Eesin at key gaging 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 channel losses 



DETERMINATION OF STR.E/MFLOW CONTRIBUTIONS 
FROM 

DRAINJ.GE AREAS BEIWEEN STATE LINES .AND KEY GAGES 
PERIOD 191~-~5 

Measured Unmeasure Area Acre F 
Moasured Outflow Contrl- square per sq 

ea state Inflow Plus losses but ion miles mile 

1. Green River above Utah 1. 3 25.~ 

Linwood, Utah Wyo. 99.0a 6,321 15.7 
Total 1 ~22. 1 2 .1 100.6 6 84 1 .8 

2. Green river betwee Colo. 27.~ 1,730 15.8 
Linwood and Green Utah 121.8 7,69~ 15.8 
River Utah Wyo. 15.1 950 15.8 

Total ~ 66 .2 4 8 1. 164. 10 ~ 15. 8 

3. White River, Colo. 114.5 3,101 36.9 
Meeker, Colo. to Utah 5.8 157 36.9 
\~atBOn, utah 

2 8 6. Total 461. 82.0 120. 

4. Colorado River be- Colo. 26.6b 1,671 15. 9 
tween Cameo, Colo., Utah 17.7b 1,~00 12.6 
and Cisco, utah 

~6.2 14.4 Total o. c ~4. 1 

5. San Juan River Colo. 27.6 ~92 56.2 
above Rosa, New N.Mex. 17.1 30~ 56.2 
Mexico 

Total n. 6.6 44. 6 6.2 
6. San Juan River, Colo. 7.0 2ay 33.9 

Rosa to Blanco NMex. 31. 0 913 33.9 
Total 1 248.Od 1 286.0 38.0 1 120 

7. AnJmas River at Colo. 1.3 ~3 29.0 
Cedar Hill and S N.Mex 73·9 2,552 29. 0 
Juan River at 
Blanco to Farming-
ton 

Total 2 066 . 2 142.1 75.2 2 29.0 

8. San Juan River, Ariz. 46.8 4,602 10.2 
Farmington to Colo. 13.5 1,322 10.2 
Bluff NMex. 59.6 5,854 10.2 

Utah 29.2 2,873 10.2 
Total 2 2 O. e 2 .4 llf .1 14 651 10.2 

9. !-lancos River - Colo. 51.0 539 94 . 5 
Towaoc to San NMex. 1.0 n 94 .5 
Juan River 

Total 2.0 0 2.0 0 
. 10. Bluff, Cisco and Ariz. 7903 1,880 ~2.2 

Green River to Utah 777.3 18,425 42.2 
Lee Ferry 

Total 1 1~ • 1~ 001.9 8 6.6 20 ° 42.2 
11 .• Parla River, Ariz. 7.2 ~50 16.0 

Arizona, com-
puted by Ari-
zona 

Total 7·2 4 0 16. 0 
a Ai though not strlctly proportional, this adjustment was made to ccmpensate 

the proportional channel loss distribution which was made between Utah & Wy 
b Divided on basis of average precipitation 9.32 inches in Utah, 10.58 inche 

Colorado. 
c Cisco flow less Dolores R.at Mouth f Depletions f Channel Losses. 
d Uncludes 35,000 acre-feet around Ignacio Gage. _ .. --
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for th.e . p~.riod 1914 to 1945, to route historic contributions downstrealll 
to Lee Ferry. The detailed analysis of historic contributions by states 
is given in the table eLtitled "Analysis of Contributions by States Bssed 
on Mean Historic Runoff for the Period 1914-1945," in Appendix C. The 
following table summarizes the computation of historic contributions at 
state ;Unes. 

Arizona 

Colorado 

AVERAGE ANNUAL HISTORIC FLOWS 
AT STATE LI1~S (1914-1945, incl.) 

Ungaged area tributary to San JUan River 

Ungaged area tributary to Colorado River 

Arizona shars of main stem channel 106ses within 
State 

. Net flow at State Line 

Little Snake River (at mouth) 

Yampa River (exclusive of Little Snake River ) 

White River 

Ungaged area tributary to Green River 

Colorsdo River including Gunnison River 

Dolores River 

San Juan River above Rosa 

Pine River 

Animas River 

La Plata River 

Mancos River 

McElmo Creek 

(1000 A.F. ) 

86.5 

46.8 

-=.£.:l 
133.2 

1,172.5 

576.2 

27.4 

·5,469.9 

762.3 

929.9 

294.7 

807.2 

30.9 

48.2 

51.1 
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Colorado (continued) (1000 A.F. ) 

Ungaged area tributary to S811 JU811 River 13.5 

Colorado share of main stem ch8llnel losses w'i thin 
state -2.3 

Net Flow at State Line 10,408.4 

Ungaged area tributary to S811 Juan River 192.1 

New Mexico share of main stem. ch8llnel losses within 
State -6.0 

Net Flow at State Line 186.1 

Tribu tories 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 R811dlett 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 18.1 

Ungaged area tributary to Colorado River below Green 
River, Bluff and Cisco 777.3 

ungaged area tributary to S811 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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Wyomini<; (1000 A. F.) 

,Green River above Linwood 

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 chapnel losses on water conveyed out of the states to Lee 
Ferry were propor~ioned to the state on the basis of the proportionate 
part of the total quantities of water carried through the chanr,els. 'The 
aggregate amounts ' of s'uch out-of-state channel losses and the estimated 
contributions by states of the historic flow (average 1914-45, inclusive) 
at Lee Ferr y are a~ follows: 

Historic Flow Out of state Historic Contribution 'to 
at S~te 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 "{,700 178,400 1.29 

Utah 2,022,800 6,000 2,016,800 14.63 

'It/yoming 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 contr1.butions at state 
lines and at Lee Ferry by the states of the Upper Colorado River Basin 
have been computed as average for the period 1914 to 1945 inclusive by 
adding to the historic contributions the man made stream depletions at 
sites of use and routing the estimated virgin streamflows 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 vi rgin flow contributions is pre sented in 
Appendix C, table enti tled "Analysis of Contr ibutions by States Based up­
on Mean Virgin Runoff for the Period 1914 to 1945." 

The fo l lowing table shows the virgi n contributions at state 
l ines and Lee Ferry and also the out of state channel l osses which were 
estimated for average virgin flow conditions . 

Vi rilin Flows at State Lines and Lee Ferry 
Vi rgin fl ow at Out of state Contribution to virgin flow 

State state lines losses at Lee Ferry 
acre- feet acre- feet acre- feet % of total 

Arizona 1 37,200 1,000 136,200 0.87 

Colorado ll ,451, 200 482,300 10,968,900 70.14 

New Mexico 257,400 9,500 247,900 1.58 

Utah 2,567,600 6,500 2,561,100 16. 38 

lVyoming 1. 837,000 ll2 600 1,724,400 11.03 

Total 16,250 400 6ll 900 15,638,500 100 . 00 

Main stem Reservoir 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 ul timate use the Upper Basin states can 
make of their allocation under the terms of the Colorado River Compact. 
During the period 1914 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 10-year period of lowest historic f l ow, 
1931 to 1940, inclusive, the average annual flow was 10,151,000 acre - feet. 

It was recognized that upstream developnent of irrigation pro­
jects and storage re servoirs therefor, will to some extent equate the 
f l ow of the stream. However, reservo i rs buil t for irrigation projects 
alone apparently will not provide enough l ong-time holdover storage to 
enable the Upper ·Basin States to fully utilize their allocated water and 
make adequate del i veries to Lee Ferry. The extent to which upstream de­
velopment can aid in equating streamflow cannot be evaluated reliably at 
this time. 

To permi t full use of the UP Der BaSin allocation of 7,500,000 
acre-feet duri ng. drought cycles, holdover reservo i rs 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 . 



Jperation studies were made, assuming for simplification 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 Lee Ferry would be maintained at an annual 
rate of 7,500,000 acre-feet. It was recognized that the Mexican Treaty 
imposes a contingent obligation on the Upper Colorado River Basin. However, 
as .such obligation could not be 'Precisely determined, no attempt was made 
to evaluate the effects thereof, if any on .Upper Basin uses. 

Studies were made of various reservoir capacities but it was as­
s\llUed 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 damsite known as the "Fifteen 
Mile, 'Glen Canyon Damsi te." Area and capacity curves were extrapolated 
frcm data published by the U. S. Geological Survey in Hater-Supply Paper 
No. 556. 

Average evaporation from a free water surface was estimated from 
the elevation-evapoz:ation 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 
area, at various elevations. This net loss curve shown on page 66 was 
utilized to estimate net reservoir losses in all 9peration 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 1914 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 period 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 se~uence to determine if 
the reservoir would fill. A closed cycle operation was thus obtained for 
the 32-year period with various assumptions of sustained demands. 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 
No . 

1 

2 

3 

4 

5 

6 

7 

8 

9 

OPERATION STUDIES--GLEN CANYON RESERVO ill 
Pex'10d 1914-1945 1,000 acre-feet units 

Average Depletion 
Sustained Due To 
Demand on Total Reservoir 
Lee Ferry Storage Evaporation Total 

Flow Capacity Loss Spills 

12,500. 0 32,462.7 469.5 26,211. 1 

12,675.0 34,639.7 481.0 20,214.1 

12,760. 0 35,689.'7 481.3 17,512.1 

13,000.0 3el, 571. 7 490.8 9,529.1 

13,060 .0 39,304.7 492.9 7,540. 1 

13,070. 0 39,419.7 492.9 7,222.1 

13,100.0 39,"175.7 492. 0 6,290.1 

13,200.0 40, 981.7 48'7.5 3,234.1 

13,300.0 42,1'75.'7 481 .1 240.1 

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

The resul ts of the operation studies were plotted, and curves 
were drawn for reservoir capacities, losse s, and s pills versus sustained 
demand on Lee Ferry flow. (See page 66. ) 

A basic premise of the study is that the Upper Colorado River 
Basin 1s 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 to regulate the streamflow to pe!~it the Upper Rasin to make f ull 
use of its allocated water, a value of "Sustained Demand on Lee Ferry 
Flow" was selected, such that the sum of the "Demand on Lee Ferry Flow," 
"Depletion due to reservoir evaporation loss," and present upstream 
depletion above Lee Ferry (1,849,900 acre-feet) e~ualled 15,000,000 acre­
ff'et . 



This condition occurs with a sustained demand on Lee Ferry 
flows of 12,669,100 acre-feet. Entering the ClU've wi t h this value gives 
a total storage capacity of 34,500,000 acre-feet and a depletion due to 
reservoir evaporation loss of 481,000 acre- feet . 

In view of these studies, the Committee concluded that (1) 
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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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70. 
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74. 
75. 
76. 
77. 
78. 
79. 
00. 
81. 
82. 
83. 

station J .. 

Chinle 0.57 ..... 0 0.73 
Jeddito 1.04 
ltayenta 0.J.4 

b"", 1.96 
Cedaredge 0.S3 
Collbran 1.20 
CortM 0.93 
C"", 0.81 
Crested BlIttto 2.09 
Dolto *0.59 
DiThm *1.23 _0 *1.61 
Pt. LewU *1.37 .... or 1.55 
huito 0."" 
Glcm>o:l Spring. 1.64 
Grand Junction 00.62 
Clwm1 ... O.S!. ..... n 1.24 

"""'0 1.21 
r..,. 1.29 

"""or 1.14 
MNa Verde 1.67 
brt.rose *0.55 
lortbdal. 1.17 
lonoood 1.10 
Pagosa Spr1..ncs 2.85 
l'all .... 0.63 

"onio *1.39 
Rille 0.91 
Sapi.nero 2.08 
StMlllboe.t Sps •• 2.31 
Sunbooo 0.1.7 
W1l1ow Creek 1.8) 

"'.teo *0.67 
Blooat1eld *0.55 
Oboeo Oa43 
Cboa +1.90 
Croompoint *0.59 
!lnlo. 1.J.O 
Pandngton 0.55 
huit""" 0.52 
Gomoroo 0.60 
GOT"""".". 0.83 
...".. 0.72 
Shi_ 

0.34 
Tobat.ohi 0.71 

uton 1.61 
B"",,'" *1.29 
Blnfi 0.71 
Cutled.a.le 0.71 
""'boo"" *0.58 ...... *0.53 
Kooahnt. 1.13 
Pt. Dac:hema 00.J.4 
huit""" 1.03 
Green River 00.1.5 
_ill* 0.41 
Hiawatha o:n 
Lo Sal 0.90 .... 0.51 
IIon1la 0.36 
_b 00.80 
Monticello 1.25 
1fI;.-'" 0.30 
I\rtoo 0.32 
Prioe 0.83 
Soldier Su.it 1.59 "--- 0.61 TNp'. 1.20 
Vernol. 0.63 
... teon 0.54 

B18 Pino:Y 0.36 
Dnon 0.79 ".n 0.J.2 
"""ton 00.92 
Green RiT" .. 0.35 
_or 

0.56 
Iendo11 1.57 

'-" 0.1.5 
P1Dodal. 0."" 
Rook Spring. 0.40 

U P P IRe 0 LOR'" D 0 R I V III CO. P J. Co,! COM II ISS I 0 I 

ERGIliIE!:RING ADVISORI CO-il.I'!'T!!: 

A V' II rag II Pre 0 i pit. t ion i n I n. 0 h e s 1914 .. 1945 

,.b IIo.r 'pr "'" Jun. J"", '" Sept Oot I .. D~ 

A R I Z 0 liI' J. 

0.5S 0.67 0.60 0.40 0.38 1.55 1.60 1.11 0.86 0.1.5 0.73 
1.OS 0."" 0.95 0.56 0'" 1.55 1.99 1.60 1.05 o:n 0.'TI 
1.09 1.04 O.~ D.56 0.24 1.27 2.00 1.;0 0.96 0.56 1.2S 
0.58 0:70 0.47 0.39 0.32 1.27 1.60 0.S3 o:n 0.52 0.J.6 

CDLORADO 

1.99 1.91 1.89 1.64 0.96 1.J.4 1.61 1.63 1.J.O 1.27 1.J.1 
0.94 0.95 1.35 1.24 0.79 0.97 1.27 1.)5 1.29 0.63 0.79 
1.ll! 1.54 *1.78 *1a47 *0.78 1.15 1.59 1.5S 1.51 1.05 1.07 
1.2) 1.2S 1.11 0.67 O.J.O 1.41 1.47 1.77 1.36 0.70 1.01 
0.S!. 1.J.O 1.51 1.69 1.3S 1.22 1.09 1.28 1.64 0.90 0.93 
2.11 1.S5 1.57 1.46 1.36 2.21 2.J.2 2.:3 *1.12 1.20 1:72 

*0.49 0.56 00.71 00.94 00.J.4 *0.63 *1,12 ttl.03 *0.89 *0.55 *0.50 
*1.45 *2.02 *2.19 *1.64 00.99 *l.eo *1.88 *1.38 *1.39 *1,03 *1.26 
*1.60 *1.79 *1.;9 *1.14 *O,S? *2.0S *2.19 *2.02 *1.86 *1.24 *1.71 
*1.82 *1.71 *1.39 *1,13 00.00 *2.19 *2.1.S *2.17 *1.69 00.95 ".J.4 

1.75 1.~ 2.17 1.91 1.24 *2.11 *1.75 *1.29 *1.35 *1.12 1.29 
0.64 0.89 00.82 *0.73 00.1.9 0.74 *1.00 *1.17 00.99 0.68 0.72 
1.77 1.69 1.72 1.5S 1.04 1.1.8 1."" 1.64 1.1.3 1.ll! 1.32 

00.60 00.82 00.80 00.72 00.1.3 *0.7; *1.19 *1.03 *0.86 *0.57 00.68 
0.00 0.69 0.70 0.89 0.72 1.60 1.43 O.'TI 0.70 0.;0 0.68 
1.20 1.34 1.1.2 1.60 1.03 1.25 1.34 1.63 1.1.7 0.89 1.21 
1.27 1.44 1.27 0.9; 0.90 1.92 1.99 1.72 1.43 1.01 1.2; 
1.12 1.56 1.66 1,51 0.75 1.09 1.21 1.47 '''' 0.95 1.1.7 
1.02 1.35 1.79 1.56 0.92 1.65 1.77 1.57 '''' 1.13 1.14 
2.20 2.20 1.;7 1 .10 0.69 1.94 2.2; 2.26 1.55 1.11 1.'16 

*0.47 *0.76 *1.00 *1.05 00.1.7 00.79 *1.31 *l.ll 00.96 00.60 *0.69 
1.38 1.55 >.J.O 0.81 0.54 1.36 1.56 2.38 1.69 1.05 1.39 
1.1.5 1.67 1.82 1.26 0.S3 2.02 2.ll! 1.S!. 1.50 0.98 1.29 
2.51 2.71 1.78 0.94 1.10 2.13 2.39 1.66 2.70 1." 2.29 
0.62 0.87 1.15 0.91 0.53 o:n 1.08 1.28 1." 0.72 0.67 

*1.38 *1.46 *1.73 *1.41 0.73 *1.01 *1.38 1.36 1.;7 1.22 1.J.O 
0.67 0.91 1.05 1.03 0.1.9 1.OS 1.06 1.13 1.14 0.74 0.79 
2.15 2.51 2.28 1.75 00.96 1.62 *2.17 *1.75 +1.50 *1.J.6 1.95 

*2.4.3 2.39 2.27 2.23 1.38 1.58 1.'16 *1.78 *1.99 *1.69 *2.26 
0.52 0:/9 1.12 1.10 0.78 0.92 1.21 1.16 1.39 0,75 0.50 
2.26 2.40 2.35 1.89 1.30 1.78 1.77 1.6S 1.70 1.83 1.70 

N •• MZI1CO 

0.69 0."" 0.69 0.65 *0.51 1.07 1.13 1.24 *0.89 *0.63 *0.82 
00.72 00.62 0.62 0.66 0.50 1.11 1~23 1;14 0.'16 0.55 0.64 

0.78 0.70 O.J.O 0.67 0.2S 1.20 1.46 1.36 0~78 0.51 0.86 
*2.05 *1.90 *1.50 *1.J.2 *0.99 *2.;) 82.6) *2.12 +1.5) 00.99 *2.12 
*0.63 *0.58 00.60 *0.65 *0.61 *2.07 *1.9:3 *1.J.O 0.82 0.50 0.62 
1.5S 1.63 1.39 1.24 0.91 2.49 2.09 1.95 1.36 1.21 1.58 
0.73 0.67 0.63 0.61 0.35 1.03 0.99 1.10 0.85 0.56 0.64 
0.62 0.53 0.54 0.39 0.21 0.87 0.78 0.82 0.74 0.1.5 0.56 
0.79 0.91 0.75 0.73 0.J.1 1.71 2.14 '''' 0.112 0.70 0.82 
1.32 0.9S 0.98 O.S!. 0.62 1.05 1.26 1."" 1.02 0.55 0.99 
0.71 0.00 0.81 0.61 0.79 2.38 1.75 1.ll! 1.31 0.1.2 0.83 
0.55 0.73 0.67 0.59 0.29 0.74 1.02 1.49 0.52 0.J.6 0.56 
0.62 0.67 0.63 0.65 0.J.6 1.83 1.56 1..!3 0.83 0.;2 0.65 

UT"'B 

1.81 1.70 1.26 0.7S 0.53 1.57 1.72 1.71 1.37 0.82 1.62 
*1.40 *1.09 *0.98 *0.75 *0.J.6 *1.15 *1.2) +1.35 *1.39 00.'TI *1.J.O 

0.00 0.72 0.58 0.43 0.27 0.64 0.72 0.92 0.77 0.44 0.00 
0.66 0.57 0.55 0.53 0.52 0.95 1.23 0~95 O.S!. 0.50 0.62 

*0.63 *'O.Sl *0.'16 *0.81 00.70 *1.05 *1.30 *1.07 *0.95 00'" 00.52 
*0.49 *0.50 -0.49 *0.62 ooJ,h 0.95 1." 0.96 0.76 00.24 *0.1.5 

1.01 0.'TI 0.66 0.56 0.1.9 1.57 2.06 1.3S 1.12 0.60 1.01 
*0.37 0.50 0.72 0.70 0.51 0.;3 0.65 1.01 0.83 0.38 0.37 

1.06 1.10 0.77 0.66 0.93 1." 1.37 1.55 1.;1 0.63 0.81 
+0.39 *0.45 00.54 0 .. )9 0.;5 0.60 0.78 0.75 00.76 *0.35 00.J.4 
*0.31 0.2S 0.32 0.3S 0.33 0.69 0.73 0.56 0.53 0.24 0.38 

1.14 1.10 0.96 1.08 0.95 1.32 2.01 1.45 1." 0.62 0.69 
0.91 0.82 1.14 0.89 0.69 1.52 1.51 1.36 1.30 0.74 1.04 
0.54 0.61 0.50 0.47 0.38 1.12 1 .39 0."" 0.60 0.37 0'" 
0.61 0.S5 1.46 1.23 0.69 0.98 0.96 0.86 1.28 0.65 0.J.2 

00.71 *O.S5 00."" *0.74 00.1.9 +1.03 *0.87 00.'TI *1.02 00.66 00.92 
1.44 1.58 1.07 0.83 0.60 1.63 1.'16 1.70 1.82 1.12 1.20 
0.1.8 0.1.9 0.75 O.S!. 0.46 0.00 1.19 O.'TI 0.69 0.48 0.1.9 
0.32 0.1.5 0.66 0.56 0.43 0.80 0.93 0.91 0.79 0.37 0.34 
0.78 0.73 0.79 0.74 0.71 0~95 1.3.3 1.27 0.96 0.53 0.77 
1.'16 1.74 1.10 1.21 0.67 1.)0 1.J.2 1.24 1.08 1.16 1.61 
0.63 0.77 0.65 0.51 0.48 0.80 0.89 1.02 1.04 0.54 0.72 
1.08 1.14 0.81 0.5S 0.40 1.1.7 1.75 1.50 1.03 0.63 1.10 
0.60 0.;5 0.95 0.86 0.43 0.63 0.'16 1.15 O.'TI 0.66 0.5S 
0.58 O.'TI 1.06 0.94 0.75 l.54 1.54 1.29 1.0'1 0.91 0.71 

IYOMING 

0.3; 0.1.2 O.S!. 1.13 O.'TI 0.70 0.77 1.17 1.06 0.34 0.29 
0.71 1.01 1.17 1.24 0.81 1.10 l.28 0.9S 1.17 0.81 0.93 
0.53 0.1.5 0.76 0.81 0.71 0.'16 0.83 0.73 0.67 0.34 0.33 

*1.15 *1.10 *1.23 *1.16 :g:~ *0.99 *1.1; :5:~ *1.17 00.81 00.79 
*0.51 *0.54 1.06 1.06 *0.;';1 00.70 *0.88 *0.1,2 *0.32 

0.61 0.67 0.66 0.'16 0.72 0.77 0.77 0.56 0.67 0.59 0.60 
1.62 1.50 1.21 1.69 1.68 1.13 1.]3 1.34 1.19 1.22 1.74 
0.82 0.79 1.81 1.J.O 0.57 1.35 0.79 0.00 1.26 0.00 0.65 
0.87 0.71 0.94 1.21 1.13 1.04 0.95 1.08 1.04 0.71 0.86 
0.69 0.69 1.09 0.93 0.62 0.76 0.67 0.57 0.80 0.1.7 0.33 

.JLQ...U...L 

!otol 

9;50 
12.61 
12.J.1 

S.35 

19.11 
12.40 
15.90 
13.34 
14;69 
21.34 
8.45 

ll!.26 
19,70 
ll!.S!. 
19.J.O 

9.75 
18.37 
9.07 

10.52 
15.62 
16.36 
1;.56 
16.52 
20.30 

9.'16 
16.27 
17.94 
24.22 
10.39 
16.CII, 
11.00 
22.1S 
24.07 
10.71 
22a49 

9.87 
9.11 
9.1.3 

21.68 
11.00 
18.83 
8.71 
7.03 

11.96 
12.32 
12.31 

7.96 
10.36 

16.50 
13.46 
7.$) 
8.63 
9.66 
7.61 

12.56 
7.01 

12.58 
6.45 
5." 

13.2, 
12.82 
7.8; 

10.3' 
9.94 

16.00 
7.94 
6.90 

10.39 
15.88 
8.66 

12.69 
8.77 

11.90 

8.40 
12.00 

7.34 
12.1.8 

7,90 
7.94 

17.a2 
11.49 
11.1.2 
8.'" 

* Reoorded tar the Period 1914 .. 1945 other V&l11e1ll are EetiD.ted tor the Pdad 

1 



2 
UP!"SR COLCRADO RIV2:R CO :.'FJ..CT CO~.~;.II:;$I :· :I 

::;NGIUEERING ADVISORY CO~.';,~ITT::;2 

Te:nper9.ture in Degrees F. 

Ho . Station Jan Feb i.!ar Apr ~,lay June July Aug Sept Oct lrcv Dec -:':ept ."",1>.._ ,1.:5. 

ARIZONA 

1. Chime 39.4 
39.6 tj ~~:~ iz:! Zi:t i~:; ;~:t ~~:~ iti ~:i ~i:j ;;:~ 

~-+-----+="-+ ~--l---e ----1-__+--+. - ~ --- - -+----1:---f---
2. Gamdo 1!..1 26.8 33.6 36.4 47.8 55.7 64.9 70.13 69.7 62.1 51.4 39.1 30,6 61.8 

~-+ _____ -+~IJ~+_2_6.--.6-+~33~.~44-3~6~.-2+-4~7~.5-+~5~5~.4~-64~._b_4_W-.~4-~6-9-.3-+-6-1-.8~-5-1-.1~-3-3.-9~-30-.-44_6_1_._5 
49.1 
48,8 

J. Jedd1to 1LI )0.4 34.6 4l.8t.9.0 56.4 65.9 72,0 70,2 6).) 52.5 41.8 32,0 62.8 5J .B 1945 

~ _______ .~~IJ~4_3~0~.9-+-3-5-.1-+-~-.-44_-49-.-74-5-7-.3-+-~-.9~_TI_.l-+_n_._3~_64_._64_-53-.-34-4-2-.4-+-3-2-.5_+--~-~-•• 8
5

- _51_.6_
r 

_____ 

4. Xayenta !LI 27.8 37 .5 44.0 51.8 61.3 70.7 76.1 7J.3 65.8 54.0 40.6 JO.l 52.8 :93' '-==l:=====j=A..=/j ::2=7=.9j =J::7.::6±::M::,"::1±=51::.::9t 6::1::.::5:;:W
B

.9:;:: 76.3 73.5 66.0 54.2 40.7 30.2 66.7 52.9 _ _ _ 
I- COL )L!l..AJ1~ ---- 1--- --- --r -- c----

t~ itf ~;:~ ~i:; ~~:~ zZ:~ ;l:~ ~~ : ~ ~~:~ ;~:~ g:~ ~~:~ ;~:~ ;~:~ 3~:~ 1945 
I---l-----+=--+_-+_-+---i---i---+----f-- - - -- -- ------

~j ;t~ ~i:i ~t~ Z;:~ ;t~ ~;:i ~:~ ~~:~ ~i:~ ;g:~ ~~:~ ;~:~ ~;:~ ~:~ lS~) 
-+---1---i--- - --f-f-- .---- -

6. Cl!Idaredge 

I:j ;i:~ ~~:Z ~~:i z;:~ ;~:~ ~i:~ %~ :~ ~:~ ;~:~ Z~:; ~~:~ ~:i ~~:~ =~:~ 2-9~5 
~~_+_-----__1-_+-_+---- --f---+--+----j---+-- --1--__+----1--- ---I- --

7. Collbran 

JLI 26.1 31.0 37.9 45.4 54.1 63.0 69.0 67.3 59.7 49.1 37.0 
l!..../ 26.5 31.5 )3.5 46.1 55.0 M.O 70.1 62.4 60.7 49.9 37.6 

1- - .------+-=--1 -__1-__1-_I~-f- 1-- - -1--- I---- -- --

8. Co:'tez 28.2 51.S 
2.3.7 60.7 

1-- --\ 
21.5 56.4 
21.1 55.4 

.:.7.~ 

.:.~ .: 

9. Craig E::j iU ~~:~ i5:~ ii:z ;~:~ ;~:~ ~t; ~t~ ;i:i ii:~ i~:~ 
f.--~--------+___+--_+--_+--_+_--_+_--I---_1_--+_- i-----i----i----i--_If.--_I--_I---

E::j il:~ it~ ~~:~ ;;:~ z;:~ ;i:t ;~:6 ;;:~ g:~ ;;:~ ~:6 i~:~ Z;:~ ;±:~ 10. Crested Butte 

~--~-------~~I--_I----+--_+--__+---_+--+--+---+---4----1----II--~I----+----i-----
::..c;...:.6 11. Delta lLL_NE 24.5 32 .4 41.6 50.7 59.6 68.0 74.1 71.9 63.2 51.2 37.7 26..6 64.6 '50.2-

D 24.6 32.6 41.8 51.0 59.9 68.4 74.5 72.3 6).5 5:.5 37.9 26.7 64.5 50 • .4 
I--_+_---------~--~--_f._---- ---r---I--- ---I-- --~-~-r---+---~---f.--

rj i5:~ ~:g ;i:5 ~i:~ ~:~ 1~:~ ~1:~ §~:2 ~:~ ~~:~ ~:~ i;:; 1t~ ;~:~ 1946 
12. Dillen 

f-- --- - ------ ----- - - --.- - - _- -- -
lJ. Du,..ngo N I 21..6 29.8 37.2 45.G 52.~ 60.8 ~.9 65.8 58.5 48.0 36.6 26.6 58.2 46.0 "4£ 

1---+ ______ ---1-.:L=./_f._-24-.-3-1 29.5 36.8 41,.5 51.9 60.1 ~.1 ~157.? 47.5 36.2 26.3 57.6 45.5 

14. Ft. L9Tl1e __ NE II 21.7 25.9 3':: .5 41.7 50.2 58.8 64..9 6:'.4 55.7 45.3 33.7 27.0 55.5 43.2 
1---+ _____ ---1f-=---1~21-.-7+-2-5-.0-. +_3-2~.~~-41-'.-7-1 50.2 5S.8 64.9+61.1. 55.? 45.? 33.7 27.0 55.5 ~_43_._24_--_ 

15. Pras~r tj 11.6 15.1 2!..1 31.7 4C.5 4S.7 53,6:&2,1 45.5 3~.J 22.8: 1).4 45.4 32.6 1944 
f.---+--------ll~-=-c: 11.7 15.2 n.3 32.0~~9.1 ~.1 52.6 45.9 35.6 23.0 ~~_~5.8 -f~ 

16. Fruita N I 23.2 32.1 ~.1 51.0 60.0 68.9 75.7 73.4 64.1 51.3 37.9 26.5 65.5 50.5 1946 
~ ~I 23.4 32.3 1.2.4 51.4 bO.5 69.4 76.3 I 71..0 64.6 51.7 +-3_8._2-+_26_. __ 7 __ ~_.O _ _ 5_0_.9_ 

1946 17. Gle.""cd Sprine' JLI 23.7 28.9 37.7 46.6 55.7 62.5 68.e 67.4 59.7 49.1 36.0 26.0 bO.l 4b.8 
E I 23.9 29.2 38.1 47.1 56.2 63.1 69.5 68.1 60.3 49.6 36.4 2b.3 60.7 47.3 

-1-s-• .l-Gre-nd-Jun-ot-'-00--+-=_lLN=II-+--='25.5t ;2:9 ~- -;-:4"6;::1 71.4 77.6 75.4 66.2 52.8 38.9 27.5 67:3+-5-2-.1-+-19-46--1 
25.3 33.9 ~.9 52.3 62.2 72.1 78.5 75.6 ~.8 54.3 40.0 29.1 67.9 52.8 

1--19_.+-G_\UlD_1o_on ___ -I-=E::=-~_l_-;-:~-+-i--l-:~-+-~-i·-.6-li-~-:-~4-Z_~_:~-+_;_i_:_g Ji:-~ _4-~_:~--+_;_~_~_+-Zi-:-~_+-~~-:-~~-~-:-g4_5-5~-:-~4-l-i-:!-+-1_94_6~ 
__ ~ II 16.9 21.3 29.6 41.9 51.1 59.7 (1,.4 64.7 55.8 45.7 31.6 20..4 56.6 ~.1 

1---+ _____ -+=._+-1£_.9-+_2_1_.4-+_2_9_.7~_42 __ ._0~-51-.-2-1--59 .9 ~.6 64.9 55.9 45.8 31.7 20.5 56.8 ~.2 
20. Hayden 1946 

1--21_.4-Igno. __ c1_0 ___ -I-=~~j4_~--.:.:~-+-~-~-:i-l ~:~ ii:~ ;~:6 ~:; ~~:~ i!:; ;t~ g:~ ;;:~ ~~j ;~:~ i;:~ 1941, 

--
22, Lay 

+==~:...j~-i;-:-~4_~-i-:2-5 +-;~:; g:~ ;g:~ i6:~ ~:~ ~:~ ;i:~ 1i:~ ~:~ i~:~ ~:~ z;:~ 1933 

tj ~g:~ _;Z~:_~~~ii~:_~~i-~iL ;i: ~; _~_:_!+~_;_:2_5 4-t._3_:g--+_;_;_:~-+_1i_:_~-+_;;_:_i-+_~i_-:~54_;o~6~:~-+-z~i~:~-+_10 __ 
4
_6_--, 

21.. ".a Verde JLI 29.2 33.4 38.7 47.4 56.8 67.8 72.5 70.7 62..4 51.8 39.6 31.2 62.9 50.1 1946 

23. Y&eker 

1--_ 1---_ __ --If..=E =--1_11 ~~3_._5 +-3_8_.8-+_4 __ 7_.6_+-,-57-.-0-l--68-",,-~:8-+70-.9-+-6-2~.6-+~5-2.~0-+:...39:..:.~7-+~31:.:.:...3_. j_6:.:3~.1=-l:..:5:.:0:....3=-+ __ ---j 
25. Montros. !LI 24.4 31.5 39.5 48.1 56.9 ~.O n.7 69.3 61.6 49.8 37.3 26.6 62.3 48.5 

- -1-------
ILl 24.6 31.7 39.8 48.4 57.3 ~.5 72.2 69.8 62.0 50.0 37.6 26.8 62.7 48.9 

tj ~i:; 26.4 34.6 43.3 51.6 60.0 67.7 ~.O 57.5 46.4 33.1 25.6 57.7 44.5 
_+_--'-----+-=:::.-1--- 26._34_3-4-.4-+-_4-3-.0-+-5-1-.3-+~59~~.3~-65-.-6+5-7-.2+-46_._1+_32_._94_2-5-.4- 57.3 44.2 

27. Nonrood lLI 22.4 27.6 35.2 43.6 52.4 61.5 67.2 65.1 58.0 47.7 34.8 25.5 58.0 45.1 

26. Northdalfl 

1946 

1945 
______ ___ -+=D=-_.f.--2_2._5-f-27.7 35.3 43.7 52.5 61.7 67.4 ~_ ~58_._14_4-7-.-84_3-4-.9 25.6 58.1 45.2 

28. Pagosa Springs til 17.8 22.5 31.1 41.5 48.5 56.8 63.3 61.S " 54.4 43.6 31.4 +-2-1.-6-+-54-.-4~41-.-2+-1-944---1 
17.8 22.5 31.0 4l.4 1.2.4 56.7 63.2 b1.7 54.3 43.5 Jl.3 21.6 54.3 4l.1 

lL/ II'9lilther Bureau f,'ormls ILl 
Ncte~ 

Eetil!'Ated for the r-er1od 19i.i. - 1!?45 ~/ Recorded for the perjod 1914 - 1945 



UPPER COLORADO RIVER COMPiCT COIIIMISSION 

ENGINEERING ADV ISORY COMllllrTEE 

remnerature in Dell'reea r. 

Ro. Station Jan Feb Apr June July Sept Oct Nov 
April 
-3e;Jt 

¥.ean 
MI!I&n! 'f..B. 

Annual Annus.l 

~_+-----_+--+---_l_--J--+-"C",O~L 0 RA D 0 (cont.) ~ -t---+---J---+--+---+---
29. Poll,.d. !I 26.5 34.8 4).2 5).2 - 62.4 71.8 78.0 75.5 1- 67.0 54.5 41.4 lO.6 68.0 5).2 1946 

- -- --,-
['1 _26_.5-1-34_.8_j ,_4_)_.2--i-_5_)._2 62.4 71._ 78.0 75.5 67.0 54.5 41.4 lO.6 68.0 __ ~ _,~ 

3D. Paonia 

31. Rifie 

~ ;;:~ ~~:~ ~::! g:r ~:6 ~:~ ~:~ ~~:~ ~~:~ ;~:~ ~::: ~:i' ~i:~ Z::r! 1946 

--l-V-l-2-2-.)-+--29.9 )8.6 4a.2 56.7 65.0 71.6'+-67-.-2 +-60.548~'; J6.9 -26:1"6w-47-.-6+--'-946,,---j 

lJ 22 .4 lO.l )a.8 48.5 57.0 65.4 72.0 67.6 60.8 49.0 )7.1 26.2 61.9 47.9 
-l--

32. Sapinero MI 16.8 20.6 27.8 36.7 45.5 54.0 59.3lliI' 5e.0 51.2 41.0 29.5 19.2 50.8 38.3 1946 
~-+ _ ____ -+_,E:::/_+-=-'7-"-0l-20-,.:.8-1-2-8:..'=-+-=)-7::.'-+-=46::.=0 [~~.9. ~~:.7 I 41._4+2'9_.8-+_1_9._4+_51_._)-1-)_8_.7+ ___ -J 

33. Steamooat HI 14.1 lS.2 26.4 38.6 4S.3 m5.4 61.4 , 59.5 52.5 42.0 28.7 16.6 52.6 38 5 1946 
Springe BI 13.9 18.6 26.2 38.2 48.2 55.2 61.6 59.4 52.1 41.7 28.7 16.9 52.5 • 

1--34-.-I-S-un-.... ---~-I-B-I-+-' ru'2;.o- -)-2-.9-+-4-)-.1-+--51-.8- 60.0 67~8-! 65.4 I--~., ~ )1.5 21.;--~:;' :::: 1945 

1---1---__ _ ___ _1_[,:::/-+-'7-.6+-22.9 )2.7 42.8 51.s... 59.6_~_6:.:."-~8+-4J.-.-B+)-1-.)_+-21-.-'+:5-7-.-0+42-=-.7_+--_i 
35. Willow Creek lil 18.8 23.1 28.9 39.8 48.6 55.8 163.1 61.9 53.9 43.9 30.4 23.2 53.8 40.9 1945 
~-+ _____ -+-=[,I lB.) 22., 28.1 )a.7 47.2 54.2 61.) 60.2 52.4 42_.7-+_2_9_.'-+-_22_._'+'_2_.)-+_)9_._8-+-__ -1 

~_+-----_+-_+--f---1---+-~IL!J=.:!' ~. 0 
)6. Asbe 

)7. Bloomfield 

)8. Chaco 

J9. Cha.oa 

40. Cr01l1lpoint 

27.0 3J.7 
26.0 34.1 

27.a )).1 
27.5 )2.7 

. ---

67.5 
66.1 

73.7 
7).1 

41.0

H 
49.2 58.3 

41.4 49.) 57.6 

41.6 49.7 58.S 68.2 74.8 

1jt
' 49.6 5a.9 68.2 74.9 

40.) -48:8 57.8 ~. 7).1 
)9.a 48.2 ,7.1 66.) 72.) 
., ,.-!- .--+--+--~ 

1945 71.8 I 63.8 52.2 39.1 29.3 64.1 50.6 
71.0 j 6).) 52.) )9.6 lO.O 6).4 ,0.5 

.. , -I--. +--+-----!--+--+-----j 
72.6 ! (' . • ~ 51.8 38.9 28.3 64.7 50.8 
72.6 64.6 52.2 )8.9 29.0 64.8 50.9 

?C.9 62.8 ,1.7 )8.9 34.7 6).4 50.6 
?C.1 62.1 ,,., )8.5 34.) 62.7 50.0 

1945 

194) 

VEl 21.6 25.0 )1.2 40.) 48.6 ~7.? 6).6 62.) 55.9 46.0 34.7 24.5 54.7 42.6 194' 
'" 21.2 24.5 lO.6 )9.5 47.7 ~~.4 61.1 54.8 45.1 ...:)...:4.:..1-+_24.:..:..0+::.:5)...: • .:.7+41:::.:..8'+-----i 

~I :>9.1 )5.2 40.9 4a.4 57.2 67.7 71.5 69.6 6).4 52.5 40.8 )2.0 6).0 ~0.7 1945 
~_+----------_+~.~+-29~.~2~)'::.~)~4='~.1~~4.~e.=6_+~57~.~4~6=S~.0~-=7~1.8-+-69...: • .:.9+6...:)...:.6_4...:5-2:...7_+~41...:.-0_l_):..2~.1~-'6.:.):...2_,_!_~50-,.~9_l_------j 

y 17.7 25.5 34.) 4).4 51 .4 60.) 66.1 64.1 56.8 45.) )).2 n.) 57.0 4).) 19)8 

~_+-----------+~1~/-+-'~7~.8~~2'=.:.7~34~.5,-+'~4~).7~5:..'.:..8_4-6O~.7_'_!_-66-' • .:.6+64~.6~5:..7 . .:..2_4-'4.:.5:...6_+.:.))...:.-4: +2...:'...:.5'_+...:5-'7...:.4_'_!_~4)...: • .:.6+ ____ --j 

41. Mo. 

J.2. F&rlliqton III 28.0 34.4 j 42.3 ~O.4 S9.4 66.7 
~-+ ______ -+...:[,::./_+-2-7.:..9+...:)4...:.=-) 42.1 50.2 59.2 6a.4 

43. Fruitland JV 29.0 35.0 43.1 51.0.60.0 69.1 
1---1-___ , ____ ~."-/-I--'29...:,:::.2+)':2,+~ 51.) .O~L 69.5 

1-----1---. ____ +--=~"_/+_C2c.7,._' ~5 )8.~~6.6 55,1 .~ 

74.7 
74.4 

72.B i 64.6 52.) )9.4 29.6 6'.1 51.4 No 
72.5 64.2 +5:::2.c:.l~-=-):..9.:.::2-,+-=29:.:.,-5+-64=.8~ __ 5:o.1.:.::2 ~~ 

74.7 72.9 64.8 S2.8 .39.9 I 30.9 65.4 51.9 1945 
75.1 7.3.3 65.2 5.3.1 40.1 31.1 65.8 52.2 

49.7 
49.4 

)7.4 
37.2 

n.) 
29.1 

61.1 
60 . 7 

48.5 1944 
48.2 

45. Governador l!.1 25.8 JO.1 37.6 45.7 55.2 64.7 71.4 70.6 62.2 50.2 36.9 28.8 I 61.6 48.3 1945 

44. Guereo l!1 27~; 32.7/38.8 46.9 55.4 64.6 

_ , ___ _I_-=E/_+~25'"'..7 )~27.:.5.. 45.:..6,_+-,5...:5=.1+-=64= • .:.6-1-7...:":-.2=-t-,70=·5+62 • .'. ---'"-""- )~s.. 2" • .:..7_+...:6-=1.:.::5+=4a:.: •. 2~-1-----i 
46. Haynetl !/: 22.7 29.5 I 36.0 43.0 53.6 63.3 68.8 66.5! 58.8 47.6 I 36.6 • 24.6 59.0 45.9 1925 
~-+ _____ -+_-=EI t 22.5 :~.2 t )5~-j_42.5 5).0 ~62.6 68.1 65.8' 5B.2 . 47.1 • 36.2 24.) 58.4 45.4 

47. Shiprook 111 I 2~'8 )~'6 45.0 53.4 62.0 70.0 76.7 74 .• a.: 5! .. M.4 55.3. 141.4 .30.4 67.4 53.4 1945 
~~.-"-----~'E-'/t 2P.6 35.4 44.7 53.1 61.7 69.6 76.3 74~.~_l~?'0 _~_,_O 41.2 30.2 67.0 53.1 

48. Tohatchi ~ -30 .5 34.4 ~~~7 59.0 68.7 73.3 71.1 164.7 54.1 4L8 32.8 64.4 51.9 1941 
'--l-- ____ Y t l'!..~ 34.5 .42:) 49.8 59.1 68.8 7).4 71.2 64.B: 54.,>,,~.9 )2::.9~-I--=64= • ...:5+5-=2:-.0,_+---

1----1-------c-ll-- !LLLIl ,-1 I -- --f--+-+---
49. Alton NI 26.?: JO.1 34.2 41.8 49.8 59.1 64.6 62.4 55.8 46.4 36.5 28.1 55.6 1.4.6 1945 

~I 26.11 )0 .2 34.4 42.0 50.0 59.4 64.9 52.7 56.1 46.6 36.7 28.2 55.8 4.l..8 
.---i----+---+----+---+----+-----j-----

50. Blanding N/ 26~ .32.5 39.7 47.8 55.9 65.8 71.9 70.3 62.1 51.4 39.1 29.1 62.3 49.4 1946 
f--+------+--~ _ 26.-.6j 32.~_ 3-."'...~ _55.9 65.a 71.9 ?C.) 62.1 51.4 39.1 29.1 62.3 49.4 

BI 29.4 : )8.5 39.5 55.2 64.9 74.1 SO,) 77.9 69.1 56.6 42.3 31.4 I 70,2 
Y 29.9 39.1 i 40 .:o.I_ ~5c:6:o..1'_+.::6:::.6 .=0_,_!_.:.75'.".'.3 +a::.:l".6,-+...:79=.2_,_!_-,-70::-.,,2+c:..17.:.. 5'-j.-'4-.:.),-.0-+-=-)1:C'c.:.9+7_,.:..:.4 

51. Bluff 54.9 1946 
55.8 

52. Caatbda1e !I 18.5 26.) )7.0 45.4 54.4 6).4 69.4 67.2 58.4 46.9 )5.0 22.0 59.7 45.) 1946 
~_+------+.-'Y"C..-f - ~lB:.:.,-51--:226:.: •.. 2-- )6.9 45.) 54 .) 6).3 69.2 67.1 58.) 46.8 )4.9 22.0 59.6 45.2 

5). Duchesne !I 16.0 23.2 35.4 45.3 53.7 61.5 68.7 66.8 57.8 46.4 32.6 20,0 59.0 44.0 1946 
e-_+------+--'y"-"--"..-5,...6'+-2..-),..4"--j.::)":'5".).-+,"4:.:5 • ..-2-1--=54:-.0=----i-=6..-'.:..7'--~.::6=a.:.::9-+66.a _ 5,,-._~.::46c.:.::5_,_!_,-)2c:.,-5+2,0.-=-.6,--+.::5.:.9:...1-+--=-44c:.-O+----1 

54. blery BI 24.0 29.0 36.7 44.5 53.1 61.2 67.3 65.6 57.7 [147.5 )6.5 26.8 58.1 45.8 1946 
~-+------------f-'!~/--f-=24~.0+29~.0~.::)6~.7-=+~4J.~.":'5~:.:5):-.~1~6='~.2~.::6.::7.":')_+:::.65'.".:::.6~5::.:7:::..7-=+~4-=7.":'5_+:::.)6:: • .:.5-+2-'6.:..8-=+...:5-8.::.1-+~45~ _______ 

55. Escalante HI 25 a )16 J9 2 46 7 55.0 64 2 69.8 67.9 59.a 49.6 )7.9 28.2 60.6 48.0 1946 
Y 25:5 Jl:) )8:8 46:2 54.4 6):5 69.1 67.2 59.2 49.1 )7.5 27.9 60.0 47.5 

1!1 Weather Burel!Lu Normale MI Ill!lan 0/ Frul tland 1.00 Bloomfield 
HI beorded Cor the period 1914-1945 y Eatill4ted for the period 1914-1945 



UPPER CCLORADO RIVE R COMPACT CO"~ISSION 

ENGINEERING ADVISORY COMMITTEE 

Temperature i n D , r e e 5 F. 

Apr I .oy i 'un. I July 
! ! r 

April 

No. Station J= Feb .or Aug Sept ! Oct Nov : Dec -Sept !lean 'II'.B. 
I/.ean Annual Annual 

f---- - -
__ 1_- UT A H (cont.) --+, - - ---- - - -

56. Ft. Duchesne NI 13.3 20.6 35.5 46.9 55.5 64.1 70.8 68.7 ~~:z I i~:~ 33.0 19.5 61.0 44.6 1946 

--~ ~2 20.5 35.3 46.6 55 .1 63.7 70.) 68.2 ~ 19 .4 60.6 1 u..J 
- .. -~ ~--- -- - -- ----- --- -- - ---_.- --

57. Frllttblld ~~ 21.0 24.4 )1.1 40.4 49.5 52.4 64.3 63.6 53.9 44.4 33.1 21.0 55.0 42.1 1929 
21.3 24.7 31.5 40~9 50.1 59.1 65.1 64.1. 54.5 44.9 33.5 21.3 55.7 42.6 

~ e - _. 
58. Green River ~; 22.7 )).? 44.0 53.4 63.0 72.) 79.7 l 77.0 66.8 53.1 38.4 26.3 68.7 52.5 1946 

21.8 32.6 43.2 53.2 62.9 72.0 79.8 76.9 67.0 53.1 38.1 27.4 68.6 52.3 
f--e---

1946 59. Hllnksville ~; I 23.8 33.8 43.9 52.9 61.9 n.5 77.7 74.3 65.1 52.8 39.2 28.3 67.2 52.1 
23.9 34.0 44.1 53.2 62.3 71.9 78.1 74.7 65.5 53.1 39.4 28.5 67.6 52.4 

60. Hi9watha nl 22.6 26.3 33.3 I 42.9 52.3 61.8 62.13 66.6 5?4 47.3 34.0 25.1 58.5 45.0 1946 
EI 22.6 26.4 33.4 43.0 52.4 61.9 69.0 66.7 58.5 47.4 34.1 25.2 58.6 45.1 

--- --- -
61. LIIo Sal lil 24.2 2B.7 35.0 44.3 52.8 I 61.9 68.0 66. 5 58.3 47.4 36.1 24.8 I 58.6 45.7 1945 

~I 24.7 29.3 35.7 45.2 53.9 i 6; 1 69.4 67.8 59.5 4B.3 36.B 25.3 I 59.8 46.6 

62. Lo. ~I 21.4

r 
25.6 33.0 41.1 50.2 58.7 65.3 62.13 54.0 43.0 32.1 22.4 55.3 42.5 1946 

EI 21.8 26.1 33.6 1.1.9 51.2 59.8 66.5 64.0 55.0 43.8 32.7 22.13 56.4 43.3 

63. Man:I.ltl NI 21.0 25.4 33.1 '.0.9 50.3 58.7 66.3 63.8 55.9 45.7 33.0 19.0 56.0 42.13 1938 

,.l! n.3 25.8 33.6 41.6 51.1 59.7 67.4 I 64.8 56.8 46.4 33.5 19.3 56.9 43.5 
- f-.- - --f--

64. MOllob lil 28.9 36.7 46.4 55.3 I 64.2 72.4 78.6 75.9 67.1 53.7 41.4 31.1 68.9 54.3 1946 
EI 29.0 36.9 46.7 55.6 I 64.(.. I -'2.P 79.0 76.3 I 61.5 ~ 41.6 31.3 69.3 54.6 

66~2 158.6 
- --

65. Monticello ~~ 24.2 2A.8 35.7lt·8 52.5 I 61.8 67.8 4A.9 36.8 27.0 58.6 46.1 1946 
24.2 2A.9 35.8 44.9 52.6 ~'9 67.9 66.3 58.7 49.0 36.9 27.1 58.7 I 46.2 

------_. f---- f-.- - --- - - --f---. -f-.--- f-------t-- +---------
66. Mi.. ElIII1lonl!l NI 14.8 25.4 33.5 ~:~ ;i:~ ~i~~! ~~:~ ~g:~ I i~:~ 46.0 ~;:U)~:; ~ 58.1 43.2 1936 

i'l 15.1 25.9 34.1 46.0 59.2 44.0 
--t-

70.4 I 61.5 67. Myton MI 15.4 24.4 37.0 47.6 57'~1 72.2 49.4 33.6 20.9 62.4 46.2 1946 
~I 15.4 24.4 37.0 47 .6 ·7 . 2 1)5.5 · 72.2 70.4 I ()1.5 49.'. 33.6 20.9 62.4 46.2 

M. Price NI ' 23.7 29.9 36.9 47.5 57,';. 66.5 I 72.7 70.9 61.9 51.0 37.1 26.3 62.8 48.6 1946 y! 23.8 30.0 39.1 47.7 57.4 I 66.8 73.0 71.2 6:!.1 51.2 37.2 26.4 63.0 48.6 
I--- ---.~ 

69. Soldier Sulllllit lil 17.5 21.4 27.9 36.4 47.0 54.0 61.0 I 60.3 51.1 40.0 26.3 1~.9 52 .0 38.6 1941 
~I 17.5 21.5 28.0 38.5 47.1 54.1 61.2 60.5 51.2 40.1 28.4 18.9 52.1 38.9 

70. Thompaon:!! NI 24.7 33.3 42.5 51.6 62.2 71.3 ?S.? 76.2 66.3 54.4 40.4 28.9 67.7 52.5 1946 
Y 24.7 33.4 42.6 51.7 62.3 n.4 73.9 76.4 66.4 54.5 40.5 29.0 67.8 52.6 

~/---t 27.8 
. 

n. Tropic 30.6 38.3 4~.3 ' J.e 61.6 67.6 65.6 58.5 48.6 38.2 29.6 56.7 47.1 1946 
Y 28.2 31.2 38.6 45.9 53.7 62.6 68.7 66.5 59.3 49.2 38.7 30.0 59.4 47.7 

--
I 47.0 n. Vernal MI 16.' 23.3 35.4 55.2 64.7 70.3 68.0 58.5 46.2 34 •• 18.4 60.6 44.9 1945 

~I 16.6 23.0 34.9 46.4 5/ .. 5 6).8 69.4 67.1 57.7 45.6 33.9 18.2 59.' 44.3 

73. WatI!Jon ~I 19.8 27.1 3~ .1 44.9 ~;~.;-t ti5.3 71.5 69.0 60.1 47.3 34.0 21.1 60.9 45.8 1946 

f---1--- M 20.2 27.6 35.8 45.8 55.6 I 66.6 J n~~ 70.4 61.3 48.2 34.7 21.5 62.1 46.7 

w:tOMING 
~ 

74- Big Piney AI 8.9 11.0 22.8 36.8 44.' 52.0 60.2 56.2 47.7 38.1 23.1 15.1 49.6 34.7 No 
iii '.8 10.9 22.7 36.6 44.5 51.7 59.9 55.9 47.4 37.9 23.0 15 .0 49.3 34.5 Norma18 

75. Dixon ij 16.5 21.6 29.4 40.9 50.2 58.2 65.4 63.3 54.4 44.0 30.4 19.7 55.4 41.2 1946 
Y 16.5 21.6 29.4 40.9 50.2 58.2 65.4 63.3 54.4 44.0 30.4 19.7 55.4 41.2 f--

76. Edon ij 9.7 15.5 26.5 38.1 47.7 56.4 63.5 61.2 51.7 41.1 26.8 12.7 53.1 37.6 1941 
~I 9.6 15.6 26.7 38.4 4'.1 56.9 64.0 61.7 52.1 41.4 27.0 12.' 53.5 37.9 

77. Evanston ~I 18.9 21.2 28.0 38.6 46.8 53.9 62.2 60.7 52.4 42.0 30.6 20.8 52.4 39.7 1946 

f--- ~I 18.9 21.3 28.1 38.7 4h.9 54.0 62.4 60.9 52.5 42.1 30.7 20.9 52.5 39.6 

78. Green River ~I 1~.5 23.3 32.7 42.9 52.5 61.5 I 69.2 67.0 56.7 44.6 32.1 20.4 58.3 43.5 1946 
~I 18.3 23.8 32.2 42.8 52.9 161.7 69.9 67.2 57.1 45.3 32.2 20.9 58.6 43.7 ... _ . 

79. K!lmmerer NI 17.6 18.8 27.7 39.9 49.1 56.2 63.7 61.8 52.9 43.4 29.1 22.5 53.9 40.2 1946 EI 17.2 18.4 27.1 39.1 48.1 55.1 62.4 60.6 51.8 42.5 28.5 22.1 52.8 39.4 

80. Kendall ~I 11.7 14.0 20.0 29.2 41.3 50.4 56.9 55.7 47.3 37.0 24.2 16.5 46.8 33.7 1944 
--.!~ 11.S 14.1 20.1 29.4 U.S 50.7 57.2 56.0 47.6 37.2 24.3 16.6 47.1 33.9 f--- -

81. L,..." ~~ 16.9 I 21.5 2P..7 37.A 49.3 58.3 64.8 61.7 52.0 42.8 29.2 22.0 54.0 40.4 No 
17.0 I 21.7 28.9 38.1 49.7 5e.7 65.3 62.2 52.4 43.1 29.4 22.2 54.4 40.7 Normals 

82. Pin8d1'l1. ~~ 11.6 15.2 22.8 34.7 44.5 52.8 60.3 57.4 48.9 38.7 23.1 14.4 49.8 35.4 1946 
11.7 15.3 23.0 35.0 44.9 53.2 60.8 57.9 49.3 39.0 23.3 14.5 50.2 35.7 

83. Rock Sprtnga NI 18.5 22.5 31.0 41.4 51.0 59.8 68 .2 66.2 56.2 44.8 30.8 23.2 57.1 42.8 1946 (Airport) iii lE'.2 22.1 30.5 40.7 50.2 58.8 67.1 65.1 55.3 44.1 30.3 22.6 56.2 42.1 

N • Weather Bureau HoraaJ.a 
~ 

E - Estimlloted ror the period 1914~1945 
A - Average 



WAter OCT Year 

1914 
1915 2.79 
1916 3.46 
1917 3.2D 
1918 4.34 
1919 3.56 
1920 3.64 
1921 3.56 
1922 3.50 
1923 5.45 
1924 3.65 
1925 ).1C 
1926 2.82 
1927 3.40 
1928 5.09 
1929 3.71 
1930 3.94 
19)1 3.41 
1932 3.46 
193) 
1934 
1935 5.15 
1936 4."" 
1937 2 .95 
1938 3.26 
1939 3.30 
1940 3.62 
1941 3.05 
1942 2.40 
1943 3.29 
1944 3.52 
1945 3.1S 

1922 5.95 
1923 7.61 
1924 6.31 
1925 5.72 
1926 
1927 5.95 
1928 ).56 
1929 6.07 
1930 5.72 
19)1 6.21 
1932 6.50 
1933 5.89 
1934 5.43 
193) 7.07 
1936 6.41 
1937 5.42 
1938 

..,. 

2.20 
2.13 

a 1.85 
2.86 
1.56 
2.63 
1.b7 
1.83 
3.411 
2 • .39 

I 
2.01 
1.69 

2.15 
1.14 
1.89 
1 .• 73 
1.1.6 

2.1'j 
2.23 
:.76 
2.60 
1.84 

I 
1.84 
0.64 
1.87 
l.q~ 

1.90 

UPPER COLORADO RIVER COMPACT COMMISSION 

ENGINEERING ADVISOR! COMMITTEE 

Evaporation in INCHES 

DEC JAN FEB lIAR APR MAl JUNE JULY AUG 

fARMINGTON ( n e & r ) NEW MEIICO 

I 
a 3.51 

1.18 3.08 4.28 5.B4 5.40 6.37 5.27 
a ) .. 06 1.17 3.39 5.44 6.85 7.21 6.47 5.78 

I" 0.68 
a 0.48 2.00 5. 5~ 6.50 7.35 6.66 5.82 

1.69 0.46 1.15 3.05 5 .. 84 7.63 6.84 6.42 6.70 
0.00 4.20 7.24 6.50 9.10 5.91 5.97 
0.'78 1.09 1.79 3.86 4.55 6.06 6.78 8.91 5.43 I 0.78 1.03 1.52 3.08 5.31 6.77 6.73 8.59 5.36 
D,Bl G.7l 1.25 3.43 4.67 7.02 8.47 8.94 7.13 
4.68 3.38 2.82 5.95 4.94 9.34 8.93 7.25 5.36 
1.28 2.52 3.U6 5.73 6.85 9.51 10.22 3.18 6.76 
0.75 b 0.22 2.37 3.23 6.37 7.67 7.75 1l.99 7.13 
1.04 1.21 2.53 L..28 ).00 5.94 
1.22 0.70 1.4J 3.25 5.70 •• 62 6.39 6.92 h 0.48 
1.re c 2.28 4.05 6.34 6.~1 9.45 10.20 5.51 
0.96 d 0 , 72 0.90 4.ll 6.23 fI 7.60 e 8.17 7.68 5.23 

d 0.59 4.00 5.97 7.05 '/.91 6.77 6.00 
d 0,25 1.46 5.36 6.70 6.58 6.56 

1.Sq 2."" 6.18 I 7.i.J. 7.96 9.04 8.05 7.53 
L..92 D.se . 1.84 ;.75 6.21 7.08 10.C) B.86 6.85 
1.18 1.46 1.58 4.79 I 6.46 7.98 8.)2 6.68 

I 
4.74 

0.97 3.37 7.)7 6.61 7.42 5.04 5·21 
1.38 1.03 0.93 2.9':- ~ ·75 6.75 6.03 ;.4) 5.28 
0.95 1.C2 ::>.47 3.14 6.62 7.30 7.52 6.69 5.23 
1.34 0,81 4.25 5.90 6.22 6.24 

I 

).R5 ).45 
0.38 0.75 1.42 3.5) 3."" 6.55 6.86 7.1.6 5.62 

1.28 3.1(, 5.37 7.1'1 7.35 6.28 ).30 
0.7/. 0.77 1.54 3.33 7.16 7.)9 6.89 6.77 6.02 
0.510 1.51 J.n 5.62 6.00 7.19 6.58 6.28 

8.02 8.11 7.22 6.26 

SEPT TOTAL 

E 1 e v. 5374 

3.89 
4.30 
4.64 
4.85 
4.59 51.57 
4.99 
5.02 50.54 
5.60 50.00 
4.18 51.95 
3.64 65.14 
5.71 60.86 
5.49 53.73 
5.37 
4.b7 
5.68 
4.26 51.31 
4.66 
5.01 

5.79 
5.15 58.91 
4.56 54.42 
4.08 
3.45 44.83 

I 
3.64 47.71 
3.72 

I 

4.14 44.54 
).69 
5.51 51.)6 
4.46 
5.76 51.47 I 1.45 0.69 0 . 24 1.89 3.10 ~.55 

iPloating P&n: 3 teet square •• Id l.~ teet deep. Approx. Lat. 36 44' Long. 10812' 

I Ii LEE S· F G R R I "R I Z 0 N A El.v.3142 

3.02 

I 
1.76 1.74 I 3.04 I 5.39 'i.56 li.2l 12.7.1 1 14•6• 10.16 9.67 86.81 

3.04 2.1S 6.02 7.66 12.31 13.17 12.38 9.5; 7.50 
2.58 1.83 3.32 ).64 7.89 li.l) 14.36 12.30 12.76 9.99 
3.24 6.21 8.48 12.57 12.69 14.)6 10.20 7.78 

4.22 6.10 6.21 ll.27 15.54 14.57 ;'3.95 Y.32 
3.62 ~.18 5.01 8.98 14.10 13.77 14.46 ll.19 8.83 
2.67 1.6'7 2.79 5.)2 8.73 10.27 13.30 13.47 li.47 9.71 
2.43 

I 
6.01 7.66 11.23 13.93 11.56 9.96 8.15 

2.92 2.ll 1.34 2.91 6.06 8.53 10.26 14.53 :..L.25 10 . .50 9.31 86.44 
3.00 1.9:> 1.35 <.36 6.)4 9.21 12~26 1).87 15.01 

1

11
•
00 9.45 92.06 

3.1l'l 1.92 >.16 6.89 9.58 li.85 13.08 14.11 12.66 9.60 
3.69 1.74 2.43 •• 46 8.43 11.24 15.09 14.32 I ~:;l 10.78 
3.67 I 1.65 2.47 .3.36 

1

7

•

40 10.04 13.09 l}.63 15.74 9.83 100.07 
3.72 

I 
1.56 1.1'{ 2.91 5.40 8.59 10.01 14.26 14.<0 ll.97 8.66 89.)2 

2.95 1.32 1.89 ".93 6.47 9.14 11.95 13.73 13.56 ll.J) 9.03 90.75 
2.86 1.B5 ('.74 1.00 4.91 8.62 

1
11

•
47 12.22 12.43 

2.64 5·07 I 8.98 

elaes "A" Station. Loc"ted on nortt) bs.nk ot tn~ Colorado Rivflr , betw&en Glen and Marble C~rus, 
Above laOuth of Paria. River, ailuut 10 miles eout'l of Utah State Line. 

SO'l'l<S 

• - Partiu record 
b - Probabl.;r incomplete record 
c - Includes part of previoW! JD')nth 
d - Water frozen part of month 
e - p&rt1.&.lly estimated 

.11- - 3Urface Water SupplJ' PapeI'1!l of New Menco 

..1L.. - New Mexico State Engineer's Report 

..1L... - U.S. Wea.ther Bureau Cl.1matologica.l Annual S\lIIIIIB.ries 

5 

r-

W 

~ 
ff 
~ 
[ 

r 
IiL 

"-



6 

vahr 
I ... 

1939 
1940 
1941 
1942 
194) 
1944 
1945 

194) 
1944 
1945 

1941 
1942 
1943 
19"" 
1945 

1918 
1919 
1920 
19:11 
1922 
1923 
19 .. 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
193) 
19J1. 
19)5 
1936 
1937 
19)8 
19)9 
1940 
1941 
1942 
1943 

OCT 

4 .04 
3.73 
2.38 
) .97 
4.0) 
).9) 

2.69 
3.41 
).94 
... 36 
... 10 
1.40 
4.01 

I 3.30 

• 3.41 
. 1.8) 

i ).26 
.. 1.83 

) .90 
1 ) .49 

2.70 
).n 

1.64 
1.58 
2.18 
1.94 
1.71 

u P PER CO L 0 R ADO R I V ERe 0 K P A. eTC 0 M-M I 55 IO N 

EHGINEERING ADVISOR! COMMITTEE 

gYaporation 1n INCHES 

JAJf APR JUNli JULY AUG 

MONTROSE COtORADO E 1 e .,.. 

a.oo 10.75 ll.45 ·9.01 
4.53 5.43 a.70 ll.09 10 . 35 8.84 

1.20 1.19 3.14 4.00 5.94 9.61 9.44 7. 53 
LID 1.10 1.05 3 .32 4.5a 7.as 9.73 10.40 8.81 

1.99 3.29 6.91 6.as 8.62 10.31 6.1) 
0.87 1.07 1.42 2.64 3.74 6.94 8.92 9.4) 8.66 
1.50 1.04 1.)3 3.17 3.,7 7.3'2 8. 37 9.62 7.2) 

SEPT 'l'O'!'AL 

5all 

5.37 
4.97 
5.25 
6 .96 5a.99 
, .78 
7.39 ,6.8, 
6 . )7 55.16 

P&n ! 48" in d1uLet.er, 10" dUPe L&t. 38 )0 ' Long. 107 50 1 Hear the Idge of town Um.1ts of Montrose 

F'f. DUCHES NE UTAH & 1 0 'Y. 4941 

.. O • .u 
• 0.30 
.. 0. 26 

a 0.:33 

6.61 
) .79 
5.43 

8.05 
7.6. 
7.67 

M OON LAKE UT AH 

MYTON UTA H 

• 4.4a 
10.28 

.4.37 a 5.99 
5.70 a.51 

7.99 
.. 4.60 8.07 

9.67 
i 7.66 · 9 .40 

8.10 
5.94 

1 S.81 
a 5.18 
a ).4D 

7.8) 
1 6.20 

8.15 
.. 3.52 
1 7.71 

8.45 
6.82 8.95 

13.72 4.42 9.01 

WN.tbar Bureau st.anda.rd EquipMnt. Und Pan 

..!!!!!:!. 
• .. Partial Record 

1 .. For f\Ill .,ntb, part.l:T uleul..ated 

.1L .. u.s. _ather 8urea'Q C:u....tol.opcal AnnUAl .suc.arlu 

7.7) 
7.)1 
7.5) 

8.51 6.66 6.15 
5.57 
5.00 

8. 54 7.75 
8 •• 2 7 .20 

& 5.14 
8.59 
8.30 

E 1 • Y. 81SO 

6.33 • 3. 91 
8. 36 6 .0) 
6.41 

6.5) 8 .45 8.00 6.51 
7.42 7 .42 5.99 6.1) 

.e: 1 lit •• 5030 

ll.6a 9 .39 9.4a 6.19 
10.94 1l .22 9.54 5.94 

a 5. 48 9.92 7.51 5.67 
8.30 t.82 7.39 7.99 

a 9.05 a 8 .8) 7.64 6 .46 
10.39 10.50 7 .9" 6.2) 
1:1.42 010.14 9.84 6 .2) 

7.45 8.7" 7 . )9 5.67 
10.06 8.71 8.4) 7.64 

i 8.56 i 9 .16 7.86 i 5.86 
UO. 16 U O.ll i 6.94 
10.s.. 8.66 7.95 ".9) 
ll.l' 9.29 6.74 4.9) 
9.05 10.02 i 6.29 
8.17 8.58 7.23 5.94 

10. 56 8. 86 7. 74 6 .33 
7.58 9. 31 7 .23 6 .10 
9.41 8.79 6.60 5.JI. 
7. 99 7.)1 6.94 1 5.44 
7.11 6.)6 1 5.as 4.77 

1 8.95 9.72 8.75 5.)7 
.10.87 11.59 9.)8 5.45 
ll.17 10.28 8.9) 4.04 
8.41 8.71 7.64 5.69 

7.04 6.4) 5.69 

..2L 



UPPER · COLORADO RIVER COMPACT COMMISSION 
ENGINEERING ADVISORY COMMITTEE 

Lat. 41 '2' LoM. 109 29' 

i~ t!!t !oJa:t~ .. RrJ~R~R Bridge 

7.670 SqWlr8 Hiles 
DRAINA CE AAE .... 

WAT[R 
Y [AR OCT 

GREEN RIV E,B A.t GREEN RIVER. WzOMIIC 

NA ME OF STATION 

STREAMFLOW IN 1000 ACRE FEET 

JAN FEB MAR APR MAY JUNE JULY 

STATION LOCATION 

AUG SEPT TOTAL ",l\N 
I 14 

I 8 
2.2 

NOY 
E 1 8 

2 • 
. 6 

• 

DEC 
1': 21.7 

.•.. "4.6 
'8. 

E 25.5 E 29 . 0 87 . 0 E 1 , 0 E .0 6lS . 0 E 16 .0 
20. 0 18.1 .2: 99 . 1 8 .1 12. 7 
'2 . 6 2 . 7 121. 1 :n8 , 9 , 8 335.7 

l~:O E '~i'-,-1-'~'fi'0 <';2' 

o _ . .JJ"'§. 
?LL 
.ll..l.. 

2- 0 20 2. '2 1 , 8 2: 0 _ -.2 
22 .2 10 2 1 9 . 

" -*F 
26 .1 

132.4 53.4 ",9_1-'1..:*9.",0, 

9 • 1 e 

.,... 
8 

_ J.O . .7__ _ .2 o 1 " .2 1 .2 lS1.2 8 . 0 1 6 
.2 1 0, 

1 

ex 
o 
o 

, 1 

1931 
I 

89 0 
2 0 

39. 
22 

E _ EotiNtea 

OAA INAGi~ 

28 . 
1 • 
2 

18 
1 

2 8 

...g 1-.108 

-t~.:t 120 

NANE OF STAT IO~ 

2 6 6<2.0 21- • 
68 

"* 160 
6 .0 

1 16 

, 1 8 
22 

U S,S 

22 
2 8 
16 , 

8 
IB6.2 

8.6 
2 8.2 

'2 0 

II 

8 
211 . 

9.2 
8 • 

72.2 
21. 
0 . 

288 

"'8 
1 .1 

8 .1 
1 

" . .., ° 

e 8 e 12 

1 / - U, S.G.5, Wllter Supply Paper 918 
-U - U, S ,G,S. Wa.t.er Supply Paper 879 

STREAMrl OW IN 1000 A :R£ FEET 

2 0 
J:9 
'.5 

1 . ~ .. 
91.0 
6 ' 2 

WATER 
OCT NOY DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT TOTAL % •• YEAR 

E l.2I.. 

- lOC.2 - . 
f--- 119.6 . 

. 89 • 
I 67.6 .- 99. 
~. 

E ::.-
I E 80 

on. 
. - . . A;. 7 

89.7 -
lOLB 

E 21. 6 
E ° 8 .. -
E 0 62. 

-- I-- 02;9 
E 8 
~ 

0 8J. O 
I 10 SO.4 

~ 03. 8 

l- . ;:-;-- I-ui .. - -
"""'0 2. 4.0 .7 rlf·o 

8 2 E 0 • • • 
;... 8 --..-:I 

6 ..... -
.• . -

_ .• 

E - ~tim.t.ed (months by' U. S .G.g . unpublished) ~ 
II - Partl,y Eatwted by U. S .G. S . unpublished ..1L - U.S.G.S. Water Suppl,y Papna 

T 
.ll 

..1 
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OfU, INA CE 

W .... TER OCT YEAR 

I I 
I 

193 I E 1 
£ , 

I 

I 

" 

UPPER COLORADO RIVE R COMPACT COMMISSION 
ENGINEERING ADVISORY COMMITTEE 

EAST ron o r SMITH fUn neer ROBEPTSON ;.w MJ7li 

ARE" 

N OV DEC 
n 

EO 
EO 

EO EO 
0 £0 

, 

iL 

NAME OF STATIO N 

S T RE A MF LOW IN 100 0 AC R E F EET 

JA N FES MAR A P R M AY J UNE 
C-O• 1 E E 1 

EO EO E 2 E g E 1 
E E 2 E 1 Ell 

8 

+ , . 
-. 

8 
EO EO 0 £ 0 8 E E 0 

0 EO 0 EO Ell £12 
E 

, , 
-, 8.7 E -

12 

" 0 , 8 6 -

JUL Y 
E 
E 
E 

E 
E 1.1 
E 0 
E 8 

E 

1 

Lat . 41 0) ' Lolli 110 24 ' 
W H ne q r S l.. TUN, ~ 
1 mi l e upstre1m from GflbArt. Creek 

STAT ION LO CAT ION 

A U G SEPT TOTA L ... !O"N 
E Ell 8 
El E 1 2 8 
E 2 1 E 1 
E 
£ £ 

8 .2 
1 2 
1 2 

83 

1 
£ E 1 8 
EO 8 EO 16 2 
£ 2 £ 0 9 8 

8 £ 2 

E 111 .1 
1 

60 I 2 1 12 
1 6 o 8 101 ~ 2 08 1 2 

.~ ~ - - , 
e.._~ - .~ 

~ . 

-

E - Estimated ( month9 1942- 1945 by U.S ,G.S . unpub . ) ~ 
. .. Partly e st1lnated by U.S .G. S . unpublis nod. .Ji. - U. S.G.S. Wa t.e r Sup~17 Paper, 

~t. 41 01. _1.0"'8. 110 29 ' 

~ __ ~~;~t!~ ~~~ a~-b-1-" eDl1l1e 

... l.ST FOM of ~rn FORK nt!:8r ROBDtTSON, WYOMING -------_ .. - -_._--
J1 ~\laMl Hllea NAM e OF STATION STATI ON LO CA TI ON 

O RAINAG E " REA S T RE A MF L OW IN 1000 A ~EET 
WAlER 

OC T NOV DEC JAN FES M A R VEAR APR MAY JUNE JULY AU G SEPT TOTAL % 
E0 1 E01 £ 0 1 E 0 ,1 EOI .01 E O E 10. E EO . E 1.0 E 0 . 2 21 . 2 
£ 0 1 EOI E 0 ,1 E01 E 0.1 EOI E 1 £ E EO E C. £ O. 20 2 
£ 0 EO £ 0 1 E 01 £ 0 1 £ 0 1 £ 2 0 £ 8 E EO £ O. EO 2 16 
£ 0 1 E 0 .1 E 0.1 E 0 . 1 E 0 .1 E; a 1 £ 0 6 £ 8 6 E' £ 1 1 £ £ 0 2 

01 £ 0 1 E01 E01 EO 1 EO 0 E E 2 £ 0 £ 0 
E 0 . 1 E 0.1 E 0, 1 E 0 ,1 E 0 . 1 E 0 .1 E 1.0 E .2 E 0.2 E 0.1 E 0.2 £ 0 2 a 
£ 0 1 EOI t.: 0.1 E 0.1 ~ u.! E 0.2 EO E a E .2 EO. E 0. 1 E 0.2 1 8 
E 01 E 0 .1 E 0.1 E 0.1 i:: 0.1 EO 1 E 0.2 E E 1. E 0. 8 EO . EO . 2.9 10 
E 1 £ 0 1 E 0 . 1 E 0.1 E 0. 1 E 0. 1 r: o. E 9 . E 1 . 0 EO. E .9 £ o. . 9 10 

0 ' 0 E01 EO ~ 0..L1 EO E ~~4 E 0,1.. E EO 2 2 .1 
o 1 EOI E C , 0 d , 0 , , 1 ~ 8 8 

2 , 0 E01 £ 0 1 ~-~ .~ 80 E 0 , 0 EO £ 0 1 121 
0' E01 E01 E0 1 £ 0 1 0 1 8 . 0 E06 0 EO ., A ~ '0 EO 2 EO 

0 £ 0 EO £ 0 22. 
0 E 1 0 £ 0 1 8 

E01 E O I ' 0 1 CO 1 E0 6 Z .Jf.t2... EO 'i E 0.1 E 0.J~ 8. ' . 9 
0 EO " 0 , E 1 0 

E O 6_o ~ E 0 . 1 n8 
L.t.. ... 9 

£ 0 
!Lll..L EO 

-.;:." B 1 • 0 2 0 1 T l _ 0 8 o • 01 00 01 88 53.9 
8 0 o 2 18 llO.9 

1"" 2' ~-%:t- f' '~ '! -r; o.g 0 02 01 0 8~ . 8 .JL 0 01 10 • 

. ~.Q...L 
. • 2 0 0 1 01 1 8 102.9 -L Ul..L= ~Jl.l- LQ.'L 0 120. 

1-- .... --

--..... _- --

.---~~~ -
-- .- . - I---f--

. 1----

s - E.st.~te!j ( IIlOnt.ns nYJ-l'U. ~ by L. ': . ':; ... L ".:,- OJ~' . ) -- :X)";'.:.J _ _ exc e ?t ()c t.-';I,.me of 19)9 
. .. Partly tsUmat.ed by l".~ .v. 3 . \!n; 1J: ·1 "l r:.~ ..lL _ U . S.~.:::; . " ate. ':;:1pr1y rape", 



UPP ER COLORADO RIVER COMPACT COMMISSION 
ENGINEERING ADV I SORY COMMITTEE 

14 )QQ Sqyare t'J.l.ll __ 
DRAINAGE AREA 

WA T ( A 
VEAR 

I 14 
I 

1931 

19 

I 
I 4 

ilJ= ' 

OCT N O V 
~ . 

DE C 
r 

82 S £ 
2 

8 E 

100 .9 . 0 1 ._9 
29' 2.' 1. 

8 , .2 260 

82 2. ,. 
2. 

£; - Estimat.ed 

~qaC! Mil~~ __ 
DRAINAGE AFiEA 

19 19 

E 1 EO . EO 
E 1 EO' EO 

E 2 E o 6 
EO 9 EO. £ 0 . 4 
E 2 a EO 
E 

E06 EO 

I 
I 4 

I 4 r;:n 

4 

E - Est.i.llAted 
e - Put.ly J:::sti'lla t ed 

GR:.:iN nVlR nur LI!{.mO. UtAH 

NA ME Of STATIO N 

STR EA MF L O W IN 1000 AC R E FEE T 

JAN FE B t.AAR A PR t.A AY JU NE 
-:;;: ~ Ell) 21.::: E 6 

20.2 E 6 I:: 11 '- E 1 • li: 1 
J:: 6. E l ' E 200 1 E 1 E ,0 

22 E . lIE 88 S 

" E 8 

E86 
1 ' 0 ' 
5 51< 

~tlli.±i-1' 
_ Co 201 £ 

...11 .2 0 ~ 

2 
19 . 21.2 .0 

i~4 ?P!l 69. 
l ' 2 

.1 

2Q 0 261!. 

21 12 6 2 1.1 /J6 .2 
2 2~~:~_ 1-.1,.10 . 
2 1 8 ' . 

26 

.lll .... )..Q1 .. . f _ -1~h ill 0 

J U L Y 
ETIe.2 
E 1 6 S 
E '.0 
E 6 • E 282 

E 1 6 
E 2 8 

E 
E 1 

204 . _ 
4}.! 

266.2 
162 . 2 
26 • 

80 

14'J.9 
221 . 4 
84.1 

;*0 

22 , 

STATI ON LOC ATION 

AU G SEPT l O TA L ",.i~N 
E 1 2, E 22 
E E .1 1000 
E 1 0. 0 E 6 21 10 
E E 2 • E 1 E 6 20 

112.7 
1J. . 1 

r-'~-;-~ ., 
~~ 1 , 

8 
6 2 102 2 1 1 102 1 

1 111 

'17 .1 56.~ 12 £0.9 • :!. 
rt~ ·1 1 .7 

. 1 '" .9 ,. 19 .1 
2 . ., 

9)..2. 

'~~ 
1 , 10 • 96 . S 

1 .91 

-1--
.+ + .. 
~ - U. S.G.S. Water Supply Pa.pe r No. 918 
"""II. - U.S.'J.5. Annual Wate r Supply Paper:!! 

N A M E OF STATION 

S T REAt.AFLOw IN 10 0 0 ACRE F <: ET 

JAN FEB . MAR APR MAY J UNE JULY 

.;.s... 

8 2 0 , 
-'WL 8 2 • 6 

EO. EO. EO' EO. • 7 E 1 E .5 
EO. EO. EO E 0.9 1.8 E 1 
EO EO 0 , E 2. 
EO. EO. EO . E l ,~ . 1 2 . E 2,S 
EO. EO. EO. ):; 0.8 6 . 0 E ., 
EO. EO EO. E 1.1 8 . 0 E .1 

0 EO EO. EO 8 6 8 E .1 
0 • E 

EO EO • 0 EO • £ , 0 1 E 1.1 
0 EO 0 8 E E 
0 E O EO • 1 S E . 1 

8 
8 n 

,Ii; 2 !) 

E 

L E 
E 1 0 

t:_L .. L E "" • 2 
, n 

il6 1 2 
o ' EO EQ~ . , 

1---- ... -1-. 

n,' _.iL --.l....i. ..Lj 1.' 

.-_ .. 

S T ATI ON ,-OC ATlO N 

AUG S C: P T TOTAL % 

E 2 
E 0 E 2 2 2 8 
E , . 7. , . 
E 1.2 EO. 1 8.2 
E2 E 2 0 1 0 
E 2.2 E 1.2 20.1 80 .1 
E 2 . 9 E .0 2. 1168 
E 1.6 E 1.2 , , 
E . 0 E 2. 0 
E .2 110 
E 1. E 0.9 11 . 46.6 
E 2 E 1. , 2 100. 
E1. -~ O.B 1. 62.6 
E • 8 0 

E 2. 01 

. ~ 

~H' ~ 8 
E 1 , 8 

E 2 , , ,,6 
E 2 S 1.2 11 

2 ....l 6 
2 1 , . ._l·1 21.' .. 

-, . 1 . 2 1 

IA.)"H':S 
~ -- U. S.G.S. Wate r Supply Plipers except estim1tes 

..lL 

21. 

.lJ .. 



10 UPPER COLORADO RIVER COMPACT COMMjSSION 
ENGINEERING ADVISORY COMMITTEE 

_ 55 Sc!ual'! HJ1u 
ORAIN.t.CE AAEA 

WATER OCT NOV YEAR 

I 14 
1 

E 1 0 

• 1 0 8 

• • 
E 

1 

, 

1931 81 
I 

1 
<I 

-

E - E:ltlmated 

ORAl N"'6 E ... AE A 

WATER 
OCT NOV '(EAR 

1 
1 
19 

1 

1 

1 

0 

. 1 
02 
2 

1 

• 
<I 

!!.-I.l. 

E - EAt1lllated 

DEC 

8 

02 

0 

HEMn'S roRP; near LOrlETR£E. wrclar,g 
NAME OF STATION 

STREAMFLOW IN 1000 ACRE FEET 

JAN FE S ' MAR APR MAY JUNE 

, 0.' .0.' 0 •• '.9 , 
E 

0 

EO E02 0 E 12 • • 0 ! 12 8 E 
0 • E 20 

• 
2 

80 EO EO ~ • 

3.0. 

• • 
-" 

~ 

STATION LOCATION 

JULY AUG SEPT TOTAL Ur~N 
• .!l E : • .E 

80 E 2 2 E 1 
2 E 1 e 
• E 

• E o. 
E E 

--
- ~. 

J&:J. 

1 8 2 

~0T. 
.u 
-'-

e - Partly e 3tinlated ..1L - Annual U. S.C. S. wate r Suppl y Papers (except E and e) 

Lat. 41 00 1 Long. 109 39' 

~oo ~~~!l~ .. No~t!tr.lly''ct>ll..L!lQ'''9='s~l..atc-.-oIc-in-o-_ 
KENRYs FORK at LIN\\('()D, UTAH 

NAME OF STATION 

STREAMFLOW IN 1000 ACRE FEET 

DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT TOTAL % 

-
-~ -- _. - -

- - 63. 
--_ .. _. E 

22 2 • 

T • 1. 22 2. 2 

.u 

~ 

l.. 
~ 

~ ::g -U.S.O.S. Water Suppl:7 Paper 918 
2 : ~~~~.~;C'L;lt:-"'ter SUpplJ' Paper. 



. ,," 

UPPER COLORADO RIVER COMPACT COMMISSION 
ENGINEERING ADVISORY COMMITTEE 

LI TTLE Sla.KE RIVU'. !!!:iR Dum; ! \";yC,l.:WC --- - - -
STATION LO-CAT~ __ J....QiE.. 5gu ... r~ mile:!! 

ORA.NACE AREA 

WATER 
Y[AR 

I 14 
I 

I 31 

'.' 

OCT 

' ,9 ,­
I': .. 
'. -
, , 

10 Ij 

2 1 

NOV 
6 1 
,J 

, 7 
l(/ fa 
p 1 
7 

2' 

! 2 7 !: <; 

2 
2' 0 

11. 91) 
16 
2 
2 

DEC 

" 
6 

• 60 
7 , , 
o 0 

NAME OF STAT/ON 

STREAMFLOW IN 1000 ACRE FEET 

JAN 
o 

, 0 
' , 7 
6 
6 

o 
, ? 

? 0 

FE8 MAR APR 
? 4 • 9 9) • .1. 
p.i) E U. ~ S. 
7 A e '-.1) 7P I) 
?"? E C) 71 I 

'? I) 1'1 1(1 , P 

7 

77 

MAY JUNE JULY 
2 I') Y ,J . I') P .9 

97.1-
1 '- I') qA 1\ 11 r, 

" I , ,) 1') 
7 I) ~ II: f ) 

, ' 
r'O '- .:I " 

Of, 0 
;, I') /" 

127 
o 

7 

7 1 O. 

. , 

! - !:e tbated 

AUG 
,- .r, 

o • 
o , 
2 ' 
o • 
o· 

11 :'r3P 61' ",nd l :tth 3111nnbl a.,port. Colo. State !l'IInu. 
if D. " .'; . '), AMu!!.l :iater SUPJ'Ily P"'rl'lu e - p!lrUal reecrd eet1r.atec! 

~_sq'n.p,_ 'ldl~_' __ 
ORAIN A GE AREA 

LITTLE SNAKE RlV~ N!:AR LILY. COLORADO 

NAME OF STATION 

STREAMFLOw I" Innn ACR" F "T 

SEPT 
2, 5 , , 

o , 

,. 
• O · 

TOTAL Ui~N 
51..7.7 129 .) 

" HH 
~o J! I 

0' 

62.t.Q P I') 
p. 
1.0 .) _ 

7l.l. M 

. 
22bt-H-H 

0' 
.4lr) 7 7 ., 
2 60 I') 

, , 

STATION I.:.OCATIO~ 

~~:~ OCT NOV O~C JAN FE8 MAR APR MAY JUNE JULY AUG SEPT TOTAL 

17 
I 

I I 

70 
2 • 

R 7 
1 • 

p 

6, ,q 

~.0 
2 
7 

1 0 
o 

,,< 

. 
nq , ' 

77 

, , 
o 
o 

• o , . 
07 
2 

V l'fater Supply Pap!'!r '11P 
2./ Anl1Ud ~ater .c;up!'ly Pl\pera 

90 
o 

10 , 
1 , 

" 7 

7 , 
1 
o 

o 
o , 
o 

• 0 
o 
o 

p 1 , 

1 0 
p , 
6 , 

, 7 

1 . 0 'iO.I) 
l? f) 70 I) 

2 

2 2 2 
o 10Q 1 

R <7 
8 .I l~ ., 

9 1 171. 

• 2 0 
277 

. 00 

2" }17 :1 
11. 1 7 ,6 
7 ~ 7 I) 

p 

22 

'" 17 , 
7 , 

2 • 
2 Q 7 
21,0 

06 

1 9 
77 

1~7 , 
• 

17 7 
we ? 
'08 

o 
"'< 

H'l :1 
1 1~ :1 

, 0 
1 , 

• , 
7 

:"12'> 
1 
, 0 

.S1 

" 7 
21' 

OQ 

, 0 

" ' ~2 • 
7 

7<2 
11" 2 
11 
l-;2 ~ 

16 Ij 1?~1) I II 

' 1 Pf, 

6 ,r, 2. 7 
1 ";! 

7 0 0 
2 , 

1:"1 7 
7 

7 f) 0 ~ 

7 n 

2' 0 

" 6 0, 
01) 0 t) , 
It) II. Ij 

o , 0 
11 2 

g ~-&~ 
2.~ 

11 J! 0.2 
p.~ 2 

14.9 O,t. 

" Q 

170 . -; 

1.2 
p 1 

09 , 
02 
00 

0 2 
1 

'- , 
o 
, 7 

P . ~ 
00 
0 , _9,; 

_.,- ;,-

604 2 1;?7 
70 ?I! I 

,t..t.r, ~J! 
70 , , 

1 0 
11 

10 , 
11:,6 II: 

1J. .• 2 
tn. l 
97";' 
1'2 '! 
P7 ", 

f ~ 7 
<;07 7 ) .... 'i 
pn po 1~ ~ 

20 I) e~' J./ 
~n--i_~­

~~ '7;~~f-~ 
9 • 
1'"7 <" 1 ':! 

. 0 , 
1../1.7 D ).I) 

~b~?-~_ -I ­

~+ -;5~~ 
I.I.C .~ ("17 . 5 2./ 
3/,0 ,1 2." 
:;Ql,l 8 8 
7" , .,' 

72 

1 



12 
UPPER COLORADO RIVER COMPACT COMMISSION 

ENGINEERING ADVISORY COMMITTEE 
Lat. 400 291 Long. 1060 50 I 

i' ~r: m;.trM: ~~ ereM 
!.AMP,&, RlVEll. AT STEolMBOA'r SPRlla:>S, COLORADO 

ORA NACE "REA , 
NAME OF STATiON 

STREAMFLOW IN 1000 ACRE FEET 
WATER OCT NOV DEC JAI\I FE B MAR APR MAY JUNE yEAR 

I 14 ., 0 2 119 46.6 149,0 )400 
I 1 .7 6 1 7 108 2 787 768 

6 • 2.7 2.9 21.1 2. 91.6 1200 
1 1 .1 7 12 0 1 0 2 0 

7 0 

6 
10,2 B. .. 9.1 1 7 • 161.0 209.0 

7 7 1 6 , 10 26 2 2 PA 1 
I 1 0 

0 • • .0 • , 0 
121 • • 0 6 2 • 0 60 B6 

• B 7 7 6 111 B 0 1 a 
0 B B a a 

0 0 0 0 
1931 9.6 9.B 7.9 7.2 22.5 .9 
I .9 .0 

I 1 6 6B 6 
6 6 
6 2 B 1 9.9 9.9 B 2 o 2 112 B 1212 

B 0 11 1 610 
I I 76 2 5.1 6 'LB "'1 0 6 

10.7 91 6 • 6 B B 1 10 101 2 
0 B 9 2 • ,6 89. 

0 B Bl 2 
1 6 60 2 • 2 .0 112 

. 

~ U.S,G,S • .lnnua:i. ".ter Supply Papers I!!lm 
Colorado State lngin •• r'a ReDorts 

liMP! Rl'Vm NEAR MllBELL. COLOfWlO 

~uIl.HMll •• NAME OF STATION 

ORAl N "6 E ... AEA STREAMFL<lW IN 1000 ACRE FEET 
WA TEA 

OCT NOV DEC JAN FEB MAR APR MAY JUNE YEAR 

2 
.2 J. 29. 2J.7 22.2 213.1 .0 2.0 

207 20 1 2 1 6 7 
I .6 2 • 19.7 21.1 • lBB.7 0 

19 1 J 1 0 17.7 2 • • I 20 , 21 6 • oe 
0 0 

B 
2 2 6 2 206 1 2 6 B 

l' • lB2 20 1 7 172 • oeo 
00 2 2 "' 171 612 6 11 

2 2 2B 2 6 22 2 • 0 6 0 2 • 270 2 
1 10 200 200 16 .6 2 6 1'77 0 • 2 0 0 

0 

0 • 0 
0 • 0 2 0 202 

1 1 1 
lB7 100 6 6 1 2 

0 
0 " 0 2 1 2 6 1 2 287 
0 B • 2 

4· 102 2 122 10 lBO 7 11. 7 
2 

0 0 lB 60 7 

~ U,S,G.S •• hr Supply Paper 918 
U.S.G.S, AnImal .... t.r SupplJ' Paper. 

!!!!m! 

STATION LOCATION 

JULY AUG SEPT TOTAL Mt~N 
1 0 11 6 
101 8 2SO 1 • 2 
190 1 7 1 2 1012 
67 128 06 .. 

13;. 
11 6 .1 9 1 

6 77 1 277 1 80 

9.9 2 .. 9 93. 
77 10 6 • 0 6 

127 B 7 

2 06 B V 5.9 2.5 6 • 0 70 

0 

1 2 B B • B 

1 7 100 2 ". 

7 2 9 2 JI 
....u.B B 817 

1 
12 2 J l~-2 8 S 

2 8 
22 

'J/ U,S.G,S. Anmlal Water Supply Paper. 
Z - Eatimated (U,S.O.S. Water Supply P.~r ~) 

JULY AUG 

1 
0 

2 1 
767 221 

6 227 
2 12 

862 2. 
7. 

0 • 2B. 11.9 

• • 
722 1 

216 
1 

20B 
• B 0 6 

20 
.6 1 

6 B 0 
8 2 

B1 

E ... r.t1 .. ted 

Lat, 40 0 )01 Lone. loea 02' 
S. 2. T. 6 B., R. 95 'If. 
) aile. Hat ot lIubell 

STATION LOCATION 

SEPT TOTAL u~, 
• 16)8.0 137.7 

E 1 0 112 
24. 2 34. 

11 2 806 

lB7 2 1 
111 112 

1 00 B 
212 0 11 21 1 
7. 1 2 

260 1 1 
9.0 .'" 1 • 2 

• 2 B78 2 7 8 
, 1 0 2 

6 B 0 
0 

12 2 
7. 712 

0 B 
0 llSe 8 

I B 6 • 20 • 71 
1 B 2 1 

16 1176 



UPPER COLORADO RIVER COMPACT COMMISSION 
ENGINEERING ADVISORY COMMITTEE 

2.55_Sq'J.lU'= _~ __ 
ORAINA.Ce:. "REA 

WATER 
YEAR 

1914 
I I 

* 
OCT 

1------1----

NOV 

1-----

1--

DEC 

NAME OF STATION 

STREAMfLOW IN 1000 ACRE FEET 

.JAN FEB MAR APR MAY .JUNE .JULY 

--
--I--

--I----

STATION lOCATION 

AUG SEPT TOTAL % 
MEAN 

- - 1--1-- -L----J-
---=t=-~ t=--. -F+:_-::-j===t=I:..::+:j:: -~-;;-+ 

=t==F=~+ .-+-+-~-
U)TL3 

..1L - Sum ot the recor'ded nov at t~li.s station (U.S.S.S. WatLr Sup~~ P~~,rs) ~~Wi .. ~~~ 1oI!I.t~;_S~Ol'!!d in Oak~ ParJ:r Reservoir with 

.lSHlEX eRg!< gell[ VEitHAL UIAH 

__ ---.101-.S!Luare M:iJ.es _ NAME OF STATION STATION LOCATtQN 
R D AINAGE " REA STREAMFLOW IN 1000 ACRE FEET 

WATER 
OCT NOV DEC JAN fEB MAR APR MAY JUNE JULY AUG SEPT TOTAL I~~. YEAR . .2 . . . . . . . a . a ~-

I 
I 17 , 

I c~·; I-~--~~ ~ Jl~ ~--~ I 
1919 2 22 ~:? a '~:* a '.0 2.9 -f,~-h~ .L}- t-+? 8 l.L 

a 0 8 
19 -'1 12~ 8 

~ I .-2.l. ~ --'I..J..... ~ 
I 2 1 8 -:0 a 0 --".&. 0 ~ 

~ 2 21 20 1 ~-a e-H- r-~+-a . , 
'l..SL --M-~ ~ I I 20 27 2 a 2 

I ~- ;;! ~. 
• -"1.~ _ f-*+ 19 6 --'..0.. 
I _3.2. ~h 2 2 20 a. .a 

JL 

t 
.3L ~L 

I a 2 2 <.i. ___ --2.3 _ ~ 

~ 1 194 1'i 22 _1t.~_ *.1 6 4 

I 2 a 1 a 0 22 2 0 0 101 2 
a a a a 

944 2 1 a 2 

- f--- -

UL 1Jl.Q _. 
----

- - - ---
I------

f---. 
------f---- f--

E - Esti!llat.ed ~ ~ - U.S,G.S. ~ater 3upply Papers except E and e 
8 - Partly E5ti.ll\ated :2 - U,S.a..S. iolatar Supply Papers 

1 



,--_._--._----

14 UPPER COLORADO RIVER COMPACT COMMISSION 
ENGINEERING ADVISORY COMMITTEE 

DUCHESNE Rrn:R. at HYroN UTAH 

VQS Sqll&rEI Mile s NAME OF STATION 

ORAINA.CE AR EA STRE MFLOW IN 1000 ACRE FEET A 
WATER OCT NOV DEC .JAN FE B MAR APR MAY .JUNE YEAR 

I 14 --;-;- :-;- " -;;;<? -",. .. 
I 22 1 .1 1 8 21 .0 6 .2 1 

28. 22.2 2 .1 22.8 2 .0 • 1 62.0 12 • 11.0 
1 1 1 l' 2 .6 10 0 2 
28 20 10 12 

:0- n:n ~ 0 8 2 
8 

I , , 
0 

, 
2 2 6 

1931 ~ 18 1 e 1 .2 1 18 ' 2 8 
I 2 ' 20 2 22 2 2 

I 2. 10. 12.0 12. 12.1 11. 29.2 1 1.2 
10. 18 200 1 ( 

1 • , 1 .2 19." 1 .8 1 • 18.6 2. 86.1 101." 
1 8 0 1 , 8 

8 1::1 " 2 WI 
I 2 e 

, 

. 
- 2 8 2 2 6 8 

:M -U.S.G.S. Water- Supply Paper No. 918 B9Tk:S 
2 - Annual U.S.G.S. Water Supply Papers 

3820 S!l.\l!I,~ __ Mlli5 ______ _ 
DRAINA.GE AREA 

DUCHESNE RIVER near RANDU,TI. UTAH 

NAME OF STATION 

STREAMI'LOW IN 1000 ACRE FEET 

.JULY 
., 

1.2 
8.6 

8 
8 

". 

2 0 
2 

19. 
1 

26 e 

w:~~ OCT NOV DEC .JAN FEB ~AR APR MAY .JUNE .JULY 

AUG 
n 
8.2 

28.2 

8 

8 

O. 
11 

0 

2 .0 
110 

.1 
11 

1 

~1's:02~'T~rs ll~ °rw 
) miles dO!IDstrtlm enu Jake lor!. 

40 miles upstrolilll. f1'Olll. lIOuth 

STATION LOCATION 

SEPT TOTAL M~"N 
17. , 7~ .0 '.'.7 
22.6 9 100 
16.0 622.2 " 12 886 2 20 
16 

8 I 

28 I 

I 
2L 

0 10 88 I 

+ 1 
1 0 
22. 6 .1 8 • 
10 8 6 
12 2 1 8 
10 22 2 

02 
8 

.3L 

~ 

lat. a 1 • Lo • 10 
SE SE S. 1 T. S 2 E 

, mile downs.t~_reaJII from Uinta Riyer 

STATION LOCATION 

AUG SEPT TOTAL ,~ 
o E2 DEBOE OE 

I aco 2 
I E 0 C 28 E 1 ' E 0 1 C E 0 E 2 0 80 - , 
19 E 2.0 .0 .0 E 22.0 £ 28. E 61.0 1.0 E 1 8.0 E 6.0 E .0 E 1 E 80 5700 87.9 

E 0 0 E 2 • E 2 0 E 1 . E 00 0 E 1 2.0 E 2 .0 E 6.0 E E 010 1 
0 E 2 E 28 C E 0 E 66 0 .0 E 8.0 E 680.0 E 1 .0 E 62. E 1.0 1 8. 21 1 

8 E E E E .0 b • • 0 E 1 0 E 00.0 E 92.0 E 6.0 E 62. 1 6 • 2 .2 
E -22 0 - 0 E 1 80 E 1 

4 8 

6 TR ~ 

'" 
0 E 2 E 2 E 2 E 2 E 2 0 E 6 0 E ( .0 E 1<;2.0 10.0 E E O. 98.0 6.2 

0.0 E 28.0 E 2 • E 2 .0 E 2 .0 E 28.0 ~ 25.0 E 28.0 • 14.8 2.5 E 1.' E 1.0 2 O. 8 • 
0 E 16 E 2 E 28 E 2 E 0 E 0 r; 11 ,0 E 182 0 8.0 E 1 • E 1 • . 0 8 .6 

220 E 1 E 1$ E 2 E 20, E 2 0 Z 2 .0 E 26.0 i. 11 ,0 10,0 E .' E 2. 14.0 8.1 • ~ 2 10 E 0 r 208 
0 .2A 80 E 0 

6 1 t i:, 0 0 E 8 080 
8 8 , 0 E 0 

- 2 2 • 1;' 22 0 E 2 E 28 0 i, .0 E 102.0 E 1 0.0 E 2 .0 E E 9.0 .0 .9 . E 2 E 2 E ... 0 I-~ E 61 0 E 1 E 20 E 20 E22 80 8 
E 2 0 ~~,o E < 0 E 1 • 1.0 E 10 E 26. 20.1 6.8 

en 2 E 1 0 £2 0 2.0 E 21.0 E 2 , 666 102,0 
I 4 E 0 E 00 E 6 .0 E .0 E 1 8.0 E 1 , 0 E 6.0 E .0 6 .0 86 

28 2 8 02,B 28. 2 2 8.1 6 8 6 -,-
944 2 82 1281 2 .0 81. 6. 10 8 JL 

6 0 11 6 

K. 
2 .( ~- .n.9 9.1 40. llB.l 196.8 46. 22.6 34.9 6 

E - EstiJnated NOT::S ..l/ - U.S.C.S ..... ater Supply Papers 



UPPER COLORADO RIVER COMPACT COMMISSION 
ENGINEERING ADVISORY COMMITTEE 

762 SquAre Miles 
D~AINACE AREA 

WATER 
YEAR 

1914 
I 

1931 
I 

19 6 

4 

OCT 
21.0 
23. 
20 

6 
2 0 

2 
228 
26 

2 

28.3 
22 • .3 
2 .9 
22 2 
6 

16 
1 0 
18.2 
227 

226 
28. 
20.0 

'" 1 7 

NOV 
17.9 
19. 

6 
202 
2 2 

o 
2 0 

228 

2 
220 
2 7 

27.0 
20. 

2 
2 • 
6 

18 2 
171 
17.0 
1 
18 
1 .1 
22.6 
206 
187 
18 

-45 2 9 2 

WHITE RIVER NF..AR MEEKffi. COLORADO 

NAME OF STATION 

STREAMFLOW IN 1000 ACRE FEET 

DEC 
I7.1! 
19.7 
2 

JAN 
17.8 
18 
200 
8 

FE B 
16.7 
16 7 
18 

MAR 
22.1 
1 7 
2 1 
22 

APR MAY JUNE JULY 

8 
2 

2 2 
2 6 
221 

2 

21. 
2 
1 

!: 22 1 E 21 
E221E21 

21 20 

1 2 
o 

o 

208 

6 

!200E22S. 
E200E228 

8 22 1 
o 

E 1 ,0 
E 2. 
• 220 

E 16.1 E 14.0 E :1,.6.2 
E 22.2 E 1. e 2 1 
E210EIOE20 

20 • 
6 

1 
1 8 
170 
1 7 

180 
197 
18 7 
177 
167 

186 
16 
1 0 "8 
16 • 
191 
1 .7 ,.0 
166 

16 

1 
2 

1 0 
167 

S 
1 
16 2 

22 

17 
6 

20 
202 

8 
1 1 
1 6 
17 

1 0 

4. 
.0 

• 
112.0 

6 
82 , 

o 

1 0 

10 0 

1 .0 
n6 

1 0 
o 
o 

o 
12 0 
1 0 

~1 ~~-* 
:. lOBO 110 

~2 11.0 
3.2 67.0 60.7 
87110100 

o - 76 2 0 

76 
8 

207 

~~~~l~l ;-
1076 121 
61.7 1.7 
8 
01 

.s 
270 

6 
o 
2 

s. 
19.6 
621 

2 

\H-
->10 

1.7 
~ .. 

STATION LOCATION 

AUG SEPT 
2 .7 17. 
18 1 1 6 
18 2 

o , 
2 1 

2 
2 

,6 2 

3 .1 
20.3 

2 2 

o 
2 

2 1 

28.4 
21.5 
26. 
2 

26 

-frr-f-¥t~ 
21. ~.1....2. 
29.1 18. 

TOTAL 
80.8 
27 

S 8 

~ 
? .9Q..7. 

~ 
60 ~ 0 11 

J.L~L j77.2 81.7 
o 2 

6 

E _ Estimated (by Colorado State Engineer Unpublished) 

----

e _ Partly E!ltimated (by Color!!.do State Enginer Unpublished) 

Lat, no 58' Long 1Q9O 10' 
~lOSR24E 

STATION LOCATIOi'll 

DRAINAGE "REA STREAMFLOW IN 1000 ACRE FEET 
WA TER 

OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT TOTAL %'N YEAR 
72 .0 124.6 

0 77 
6 0 109 1 

17 sa 0 121 
7 6 1 2 2 7 60 8 0 00 

1919 48.3 27.1 440.0 75.6 
70.0 127.2 

00 
I 

8 0 11 
I 0 -,~ 28 1.1 2 0 26 2 2 7 -* 11 
I 6 2 6 7 22 06 6?~ 121 1 8 87 211 668.7 

7 2 6 0 28 10 10 2 8 17 8 
27 27 2 8 2 61 71 18 0 1186 67 81 1 119•6 

2 6 277 2 0 707 6 217 2 1 1178 1 .1 1 216•0 
0 2 1 7 8 O? 0 0 

l'r I 2 .9 2 2 1 17.8 20.8 2.3 l.0.3 61. 17. 21.6 22. 2.8 
2 .7 2 2 .1 2 8 7 7 129 11 0 02 • 27.7 12.3 

I 2 7 2 261 26 21 00 no 1 0 279 22.0 92.3 
00 2 ~ 2 1 121 1 l--M 

I 0 8 2 ·6 12 8 2 18 218 ~ 
I 36 2 2 2 8 21 16 70 2 22. ~ .8 1 .1 1.7 22.0 82.7 9.4 54. 23.2 32.2 7. 

0 • ],10. 1 10 0 

I .30 •0 19.1 t{+ .1 
I 0 00 6 a'} 

L • 17 0 2 8 287 16 
0 2.7 2 8 22 22 1070 ,. 7 266 22 687 118 2 

2 0 27 226 2 2 1 o 2 0 2 10 2 1 7 
944 21 2 0 21 "8 21 22 " 2 1116 .s 18 1 .1 .7 766 

0 0 6 7 2 •• 8 

+--

..<!cl5... _31 2 , 2 1 226 14.Q... ~ •• ,£ ~66Je-~ if!. 34.' !..L ~-
14- --f- 820 

----
--f--. .. 

il U.S.G.S. Water Supply Paper 918 ( Except E ) ~ E - Esthated Arm.ual U.S.G.S. Water Supply Papers 

1 



15 UPPER COLORADO RIVER COMPACT ·COMMISSION 
ENGINEERING ADVISORY COMMITTEE 

ffiICE RIVm NEAR HE:r:N'm. UTAH or NEAR HE[.PER U'l'AH 

lear Hai.,nou:r!c) ::"4.,1l<l0-',""~!"r,,,,'C.~j~) e,.._ 
OR ..... N .... C E AREA 

NAME OF STATION 

STREAMFLOW IN 1000 ACRE FEET 
WATER OCT NOV DEC .JAN FE B MAR APR MAY .JUNE .JULY 
YEAR 

1 14 ." ?O -;;;-;- -;;;; 12." 

2 

2 • 22 , , 2 8 1 6 8 
27 1 2 

2.7 78" 6 6 
10 0 8 8 

2 26 2 2 2. .0 24. 7 .7 '30.9 , 
1 1 1 1.6 2.1 7.6 12.0 6 0 27 

6 
0 0 06 0 10 2 1 , 7.8 1. 

1 6 8 8 

• 
l 10 6 

1931 0 0 0 0 O. 17 -,: 70 <. 
I 0 o. 0 06 10 16 12 110 10 

• 0 2 • 
1 6 

•• , 0 2 2 2 10 

I 1 2 12 
2 1 1 1 0 2 2 21 1 6 

'0 • 1 2 
0 0 0 2 6 i~:~ • 

2 0 0 2 2 • 102 • 

0 1.? 

NOTES 

"ner He, nAT ... 1d 39 t3 05 Tong 

1C095i.'h';~j.i!!":rt}J .;i!:: 
Near Helper - in 8M sec 36 T '3 S J 

R. 9 E 2 mile:! Sputh Qf HAlper 

STATION LOCATiON 

AUG SEPT TOTAL Mro...N 
7.2 

8 128 88 
8.6 6.4 183.6 198.3 

.2 198.3 214.2 
100 1 

8 2 
7 0 , 6 56.8. , , 0 
1. 1.3 37.9 0.9 

128 8. 12 1 
861 

66 1 7 .JJ 
2 1 0.7 0.7 332 

0 .2 7.7 2 
6 6 

26 28. 

8 ¥, 
6 9 2 100.7 

2 2 610 
2 2 7 

72 1 11 
8 121. 11 

8 699 7 • 
10 10 

• 6 67 72 • 

.J.L U.S.G.S. Annual Water SuPply Papers Price R. near Helper Oct. 1913 thtough May 1934 near Heiner June 1934 through Sept •. 1945 

GREEN RIVER J.T GREEN RIVER. UTAH 
NAME OF STATiON 

ORA. NAO E AR EA STRE IMFL WIN 1000 A :,,~ F :~T 

7206.0 

III 

v '.S.G.5 .!mmal W.t .. Supp,->, ....... 



UPPER COLORADO RIVER COMPACT COMMISSION 
ENGINEERING ADVISORY COMMITTEE 

¥:ti,4~OOi'N L~Rg 'ffl~p""n5'-'~_-_-~~. 
_3 m!les U~B.m..1:r9D'1 Beayer Creek 

_--,_8~\!~Ufl~ __ 
DRAINAGE 

WATER OCT NOV YEAR 

1914 19.] 13.7 
1 I 16.5 8~ 

1 • • 11 
1 I 0 2 

DEC 
7.4 

COLORADO RIVER AT HOT SULPHUR SPRINGS, COLORADO 

NAME OF STATION 

STREAMFLOW IN 1000 ACRE FEET 

JAN FE B MAR APR MAY JUNE JULY 
7.4 6.9 

7 
71 

6 " 

10,8 
7 

70 

36.3 197.8 
60 

112 

2 .4 

1610 , 
06 ° 

72 

STATION LOCATION 

AUG SEPT 
1.1 

2 
2 7 

228 
.2O..l. 

17.2 

1 1 

TOTAL 
719.8 

2 
688 

% 
MEAN 

110 

.6 
60 ...b.Q 

9 a 2 '62 2~ 0 1 ~~ 7 1-1-~ 2 -7Q.6 ~.8 J.96 ~~.~--ttR 
2 

67 
1 

22 8 
1 
180 

o 
1931 16 S 
I 120 

1 4 
IT\M 

I-

R 

5 0 
11< 

7 
7 • 
6 < 

1 
1. 

7 

6 ° 1 

11 

• .1#. .. 
2 

I p; 8 

• 
12 

7./\ ? A 6 2 

-R-=tf- -' B 

-.,. 7'- --6 7 
8 

1 

102 7 

-¥--
o > 0 

t-L . oft ~ 1 ~I:~ 
6 (I ~ -L.!. ___ 6.9 
61 1 ~-----L-A 

.0 
o 

6 0 

.2 
6 , 

6 , 
6, 

~6.5 
.62 

E - EstillJllted by CCIIIIIrl.ttM 

Ll'.t. 390 33' P, Long. lO'f' 19 1 

~_9 ... -.T_.~ __ S. 8. fl'l...Yi 
LmJ)eupstre9.lll fT_oll1_R.Q8tlDi- rM~ __ 

COLQRAOO R1VER AT GLFNl"OOD SPRINGS, COLORlI.DO 

___ 4~~SqU!lre. M~J~s 
ARE" 

NAME OF STATION 

STREAMFLOW IN 1000 ACRE FEET 

STATION LOCATION 

WATER 

I 
1 1 
917 

1 1 
1919 
1 

1 
192 

4 

1926 

1 

1936 
1 

1 
1 4 

1944 

lWN 
lJ-

OCT 

100 6 
f:,Q 1 
96.6 
72.~ 

89.> 
6 
'17 
70 , 
61 
o 

.0 
90.9 
6 .0 

2 

1 ° 2 
78.3 
o. 
6.9 
8 

6 2 
6 2 

° 781 
, 7 

60 
60 

2 8 

NOV 

8 
, 0 

62.4 
o 

hBO 
60 
677 
6 0 

1 

7.7 
(;[..7 

6 

6. 
76 2 
50.tt 

9.7 
6 

2 • 
6 

, 
67 
66 

DEC 

• 0 
, 7 

I.I~ .2 
9.3-
, 0 
17 
07 

6 2 , 
4 1 
4P,6 , 
, 

O. 
0.1 

40.7 

3b2 
1 

° 0 

, 
p 0 
01 

6 
86 

JAN 

1.2.7 
0.' 

0 

Rr+-
01 , 

2 
45.1. 

1 < 
36.2 
28 9 
1.1 

, o 

6 , 
~ 

26 
7 1 
7 

11 U.S.0.5. 'Rater Suoply P"per 918 
l' Annual U.S.O.S. Nater Supply Papers 

FEB 
1.0 
71 
9 

1.0.9 
1.9.0 

° 1'l.2 
?'? 
69 
1 i 

0' n.o 
8 , 

7 
35.2 
0 

2 , 

06 

MAR 
62 , , 
766 
I.~!~ 
79.0 

._!.1,Sl 
76.9 
7 < 
70 

78.0 
47 
,0 

~; 
-#'-}-

6 

7.0 , 
1 

1 
p 1 

8 , 
o 

APR MAY JUNE JULY AUG SEPT TOTAL %'N 
1 6 767.4 llU.Q 35".2 1~6.1. leO.a )002,6 141 •• 3 
1 2 2"4.0 6 9 273,(1 95.2 D.'? 1734.~ .4 

-2.( 
4 ~?- 701..'2 2'l9.' I Pl.fI 105.6 220?;.3 1 .1 

172.1. t-#~.1. llP5.0 5~3.6 15 .1 00.' 2947.7 141.7 
126.4 566.' n6f,.o 327.~_ ~~n- qq.Q 

2m·'; 
133.5 

< ~ -~~ 
6. < -?I,:7 

~Tot~ 0O 1< • 0 96.~ ~~ I i~:~ -I---~27.1 1£~ )l.1.0 t-J~}.3 !---'!:1.6 ~t-102.6 , < lP9.'? 110.5 74-:r- 94.7 

.~'? -~ I-~~ ~.: 
, 

° 2,,~ I-fott 777 61 , .2176~~ 
1 0 967 9 < 20 10 .7 101 1771. " , 
197.0 '9.2 -~ 384.fI lJA,O P.5 +1~- I-+P~ 1 ;:;: ?Oio pp-( 00 

-AA~2 ''''.2 ,1< 
p 

'6 80 < 7 7 , 1 20' 7 7 

hiM· H§,t~ 36 ,0 113.3 67.1 ,8. 
6 2 B ,,.. llo;? 58----.Q 

7 .0 .~l~_ ~ 
, 4 , M.? 61>.6 

0 0 7 , 6 ,< 

6 ' 207 6 ° ,61> 7 10 681 , 71 0 766 , 1672 78, 

'" 
, 17 0 7 0 6 < , Q. 

1---' ~~ --*}-5 I-~ .' ~ ~d= 
1666 1721220678 61 
161 Q 20 Al62 lOP; ( 661 
87016 76 lS6 1b 
~ _J!.1..9-+-!&l.!. ~ .l@.2-+-.7l...l...-

?-080.!; 

---1-----

11 

1 



18 UPPER COLORADO RIVER COMPACT COMMISSION 
ENGINEERING ADVISORY COMMITTEE 

Lat 190 111 Long 10,0 20' 
$ 9, T b S ,B 89 JI' 
1 son t.et npstrMm frga WOUtb 

ROWIG FORX AT OLEUm:J(lO S'PRI NG3 , COLlJRAOO 

DAA''''~CE ARE'" 

NAME O F STATIO N 

STREAMFLOW IN 1000 ACRE FEET 
WATtA OCT NOV DEC JAN FE B MAR APR MAY JUNE 
"'CA R 
I I 0 2.4 .6 2 0 07 9 )29 6'2.5 

7 26 2Z.t--- f-1" 5 22.8 ) .J 8 .7 26,6 
7 279 261 .8 2~..J2 7 69. 2 I"" 01 

* ~ -lH- -U ·~ ~~l "" 2 -~~- ~8 8 

0 -fi-- -
208 ~- f-~ 1~ 110 

0 270 2 6 22 2lJ--:- 1+= _~7 2 
8 0 

* iN- _~o 00 
72 1<.L 

12 2 B ¥,:i- -¥o1-- ' ~H - 6.l. 19 U1 
2 200 78 1 077 

26. 222 2 • 7 27 
27 B 26 

2 2 2 
193 1 .J 28.8 2 9 22.6 -N~~ ~,8 _ f-~- - l!6 166 B 

2 2 9 22 2 21.1 2~ 6 , 7 • 0 
02 1 

2 20 L Z.: _ 1.6 
-I 8 21.. 20. 261.. 

22 7 2 6 72 -" 
7 

I u,<.'l 
2 2 2 8 0 2.0 " 1 -~l+ 2 2 

2- -m-} -re ~-

- -

ij O.S,O.S, hter SU'PPlJ P.~r 918 l!!l:!!:i 
Anaual U.S.C.S. 'lfllhr Supply Paporll 

COJ.ORAOO RlV&'t NEAR CAMEO , COLffiADO 

NANE OF 5 rATION 
OAAINAG E "FHA STREAM. Ow IN 1(')0(') A R£ F :ET w. TE" OCT NOV DEC JAN FEB MAR APR MAY JUNE Y E A R 

1 1 

1 

-
-

0 
0 

0 
8 

0 _~.2 2 

2 2 
77 

..ill 
flO 2 

0 J 7 1 0 
7 7 27 1 09.1 91.2 

11 2 1 7 117. • 1. 889. 
82 11 .l!Q,1, 

10<.7- ....7l.!1..'L 2 2 

V U.S.G.S •• t .. s..ppq "pel' 918 
.:JI J.a-.l U.S.C.S ... tv S~ "~l". 

!!![ll! 

STATION LOCATION 

JULY A.UG SEPT TOTAL "~N 
38).1 flO. 47.1 1 .7 179. 

.8 8 8 
2 1 8 7 12 2 8 

0 02 

1 1 

~ 
1~-1 1 1 9. 

1 i:i 1/ ~ 
78 ~.~ 16 2 6 2 876 

16 B 6 706 702 11 8 
1 2 0 

..l. 
0 8 0 0 1 B 

,~ ~~- -'~ hR1- f-JN-2 

0'1- - ~ 
!L ~~ ~ 

.l!1l.2. 
1 '168 

1 11 0 2 
.6.. 

0.-~ 0 7 26 1 ~8 t* 1-----'.,.)+ 'H- 1m:~_- ~1 V 908 

lL 0 
5..1.._ n.l... 

STATION LOCAT I ON 

JULY AUG SEPT TOTAL ~ ... 
_0 ,'''. 

80 81 
7 0 1 

700.0 1 1 
0 
0 11 

0 

0 8 
0 
0 2 
0 0 

00 8 
2000 0 7.1 

0 101 
0 92 .0 

0 0 J 8 116 7 2860 816 
7 2 8 1222 1 10 .8 

2 1 2 2 72 'I 
188 1 1 . : 

T 16 102 6 1 8 7.0. 

06 10 0 
J 2 7 . 
)77 • 12). 5. .5 I 

0 . ......---I---

I - latt_ted 



UPPER COLORADO RIVER COMPACT COMMISSION 
ENGINEERING ADVISORY COMMITTEE k~~S:~p~~f-~jt~):.~X----== 

l .. L rJll_ l-f'l:l U-P~~~1ll fl"om JIlQU1P ___ _ 

DRAINACE AREA. 

WATER 
YEAR 

·1~_:4 fg\i 
I 

I 

1931 
I 

I 36 

I !AI 
4 

I 

IIEAN 
7-

OCT 

2 

6 

0 

DRAINAGE 

WAlER 
OCT YEAR 

1 
1 17 6 , 
I 1 0 

1919 629 
I 6 

I Q 

19 6 7 
6 

1 4 -I 
7 

19 6 1'9 1 .,. 
1O 

7 

1 8 
1 

1 , 
1936 
1 

1 
194 16 

S76 
1 4 1977 

1944 6' 7 
B 

f-- f--

- , 

NOV 

, 

" REA 

NOV 

, 
0 

7 6 
70' , 0 
7 , 
61 • 
S9 
00' 
M.3 
7 2 , . , 

_29 
0 

o Q 

*.}-
621 

121 
6 
7 , 

0 

7 

DEC 

, 

'1.l.. 
6 

0 

DEC 

6' 
600 
71 

7 0 
61 , 
6 
60 
61.<: 
6 Q 

PI 

6 , 

f-1H , 
" .7 

8 
61.0 

r----.,:, 

PLATEAU CREEl( NEAR CAMEO. COLORADO 

NAME OF STATION 

STREAMFLOW IN 1000 ACRE FEET 

JAN FEB MAR APR MAY JUNE JULY 

1-----

--

--

1----- c---

0 !.:f-
""---_IL..!.-

..i.!.. 0 

6-- • 
1 

- -~f-- -

, 
7 
6 , 

r--~r-

O~ 
166_ 67 

o 
o 6 

-lli- 1foi -~ 
107 626 

1'7 
--':"'c---
--f-

f-- --

~ 

G~HI3O& RIVER NEAR GRAND JlINCTl tiN. COLORADO 

NAME OF STATION 

STREAMFLOW IN 1000 ACRE <'EET 

JAN FEB MAR APR MAY JUNE 

=+=== 1---- --
-

00 0 01.1 ~~~ 00 
A , 

0 , "-' 2 6~ .5Q2.!. 2 2 
6 , 12..L 66 , 110 0 11610 ~g 6 6 6 • l?7 P 6 , 6 

61.1 1.2 7 177. 91f...9 609,0 

• Q o Q -~ ~f 67 6 
601 71 7 207' 6 2 f. I'D 1 

F 1 72 , , 6 10 
• 2 6. 607 ;;}t- 54 .7 12 • 

0 , 0 762 7 ' 2 
",0 • 0 0 " F 1 , 7 , 

0 A 
Q 0 

7 ,0 610 12 126 
0 ~ 2 20 , 

0 , • 
-~ -ft}- ~t~- -~t-

0 Q 

'" 2 0 
Q 1 2 6 0 ,6 Q 

~::: ~- -1~~ 1 --\'tt A 0 12A~J_ 112,7 162." 
07 0 6 12 , A7l 0 6 , 

707 62 75.° 56 , 7 6S7 Q 

66 7 Q 6 1 27 SF7 7 
1 '0 0, a 77 • 6 

6 , 1 --'1Q..1 6, 070 

-~- --

1,.7 -;).- ~ ....J.9.2.J- -=:52,':-2:" ~.& 

2.6 

, 2 

JULY 

1260 
2 1 
2P66 
114. 
2P Q 

1 , 
16 • 
2 , 
lQ 

0 
22 

821 

--~ 
2 

82 
jg£.Q-

2 
29.9 

'" 1672 
11 2 
, O • 

6 
----

8 

AUG SEPT TOTAL Mi""N 
f~ E __ '-~L:;-~ 

__ __ E 1<;0.0 1'0.5 

--r--- i ~f g---H¥o-
E 170 0 1 

E~~ 
~ -~-ff4.~ 

_ ~d_ {tl 
e~o 1010 

E 2 0 11 

67 

----- ------

STATION LOCATION 

AUG SEPT TOTAL % 

1 4 .9 , 
26 6 0 , 2 7 

90.~ 27 e 4 1 2 
29.3 2308.1 112.J 

lao • ~ 1'lt: 
~.L 17 , 2? --'ll.2 , 20 1 , Q 

'.' 2 .9 1 -
111 , A JL 
6? 7 0 , , 0 

Q 

?~ , 0 , 
2 2 786 • , 

-"U...L 2 00 
27 .0 671 71. 

I----,t 1 606 
867 67 

.; --1B 17 2 , 
2" '" l~~ ~.£ 7 II 
~ 0 M.J 

31. ~ I.P.9 1052.S .:il.2 , fs:} "'. 0 Ill.? 

1 676 , , 0 

~+ 
872 1760 7 , .7 

.' 22 .6 10' 
122. ~ _J& .. L f-- 1B9!uL ....Jl7.'_ 

f- f----

eo 67 20172 -- ~ 

- -- ---- -- --f- --
- ==- --- ---- -

-- --f----- -- --

t: U.S.G.S, Water Supply Paper 91A ~: 
Annue.1 U,S,G.S, Water Sunuly Papers E - Eetll111lhd 
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UPPER COLORADO RIVER COMPACT COMMISSION 

ENGINEERING ADVISORY COMMITTEE 

DOLORES iUVrn A; CJ.T~IJ.Y. COWV.DC 

_~Squ!ln Mile. NAME OF STATION STATION LOCATION 

ORA I NAC E AREA STREAMFLOW IN 1000 A CRE FE ET 
WATER OCT NOV DEC JAN FE B MAR APR MAY JUNE JULY AUG SEPT TOTAL t.4~N YEAR 

I 14 • 00 812 
I • 7)0.0 92 

1 0 , 
• 1<00 

• 0 

• 000 177 7 
E 070 1 1 
E 0 8 

E 0 o 9. 
E 70 2 

• 1 0 0 

• • E 6 0 
19 I • 28 0 2 
I £ 00 

0 70 
~ 

.. 

06 8 1 lQ..J 10 2 2 8 2 2 21 8 129 8 8 ~., 8£1:87 112.@: 
7 81 . 0 77 

I 41 81 1 2 2 0 169 2 

• • 8 200 2 
2 18. 7 7 

I 
p~ 

· 1> 207 2 2 2 

· 

if Water Supp~ Pa~r 918_ !!!!IE 
E - EatS.ted U.S,C .S. Annual Wate::- Supply PApen 

COLORADO RIvm NEAR CISCO, UTAH 

NAME OF STATION -
ORAINAGE A R£A STREAMFLOW IN 1000 A RE F ,ET Colorado Rher at Moab Utah 

WATER 
OCT NOV DEC JAN FEB MAR YE ... R APR MAY JUNE JULY AUG SEPT TOTAL I u"1>.w 

0 0 28080 2 0 0 26 ';8 
2 

2 0 0 
8 0 0 

I 22A (., 220 8 20 2 116 1 0 2490 79 1.4 8 , 72 21 0 6 E 8 0 8 
2 7 0 2020 2786 8, 10 20 6 E 00 i:9 • 8 ,. 2 1117 • 0 100 .9' 2 .8 • • , 8 

0 1 0 0 2.0 22'.0 20 1. 0 2 17.9 £ 111.2 
F 8 1 1 7 0 " 0 109 7 727 • " : 1 " 1 620 1700 1 0 702 112 12 7 2 1 9 • 2 0 • 8 7 7 2 

" 0 2 8 2 2 7 , 765,8 ,.8 0 7 210 100.7 6601 106 7 
?ll 1 18 1(,6. 11» 20118 6220 2071.0 4 4 . 2 5 122 ., • 1 211 . 1 1 21U,7 19. 2 23 , 5 70. 7L 1. 121.1 
22 2 22 2 2 0.2 12 : 7.4 .J 2 2 . ) 22 ) 74.2 5 , 20 1 202 1 20 4 5. 2 • 1.) 

p1f. 2 .4 172.7 lL2.9 135.5 152.7 147.1 211.0 547.7 

I 20' 1 7 1 2 117,0 1 4.2 7 5.5 
1672 2 27 12 2 12 17 • 179 9 4.0 42:). 1) • 5 55 • 

~ o 2 2 2 ',"7 1 2 .2 
0 2 126 6 1 288 26 7 6 1 7.0 ,. 21 7 174.~ 

~ • 0 2 (,67 78 0 I' 0 12 7.0 .lO) ~ , 7.7 ~ 1 7? 11. 5 11. ).) 1 57'9.4 4 4. .2 4 • 5.4 1 0 0 1 1 0 7 0 7 202 2 722 2 120 21 7 1"'- 176 • 1('() • m , 8 1'.Ofl I) 11671 1 8 1 1 2 • 0 1 0 1 70 17 7 1 00 7 179 116 ,,8 31.6 . 2 • 0 
"" 0 1 2 2 0 ",0 2<0 2 7 .1 1 
~ " 11 2'" 1#07 16 6 ,," 1 0 1P 0 10 ,. 7 11' 6 1 2 770' 21.6 1,17 0 2 1 • 17 2 70' 0 '02 22 1 8 0 1 , 

" • 1 1 2 66 6 " 0 • 0 6(1 7: • 7 0 
778 2 0 0 60 06 87 

• · 2 200 2 1678 11 6 1 2 6 472 1 o 8 1'71' • 0 .1 29 219.2 .0 

~ Water Supply Paper 9112 = 1'. U.S.c..S. Acaud Watel' !UPP17 Pap.". 
Record transcribed ff'OIn Water Supply Paper 918 E • [stillated 
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UPPER COLORADO RIVER COMPACT COMMISSION 
ENGINEERING ADVISORY COMMITTEE 

SUM or the RIO BLANCO, RITa BLANCO and SA!l J'JAN RI'I!!jtS at PAGOSA 3PRI~GS. COLORADO 

._~72.~!!-~J.8!, ____ _ NAME OF STATION 
DRAINACE AREA STREAMFLOW IN 1000 ACRE FEET 

~AETAERR OCT NOV DEC JAN FEB MAR APR MAV JUNE JULV AUG SEPT TOTAL 

:~~~-
1-'-'*-, ~~J;ilf4-- _~ -- -

1 iTA-

.-

----
-

---
----

-

-----
--

f----- ---

.JL u,s.a,s. Water Supply Papers 

8.0 
52.4.0 
555.0 
72.0 

286 0 

Yo 
MEAN 

109.6 
131.2 
13 .9 

71. 

HAVAJO RTI:<ll at mYTH, COLORADO 

Lat. 37 00 I 10" Long. 106 54 I 20" 
N!.1. s. _2!u. ~_ ... R~1-,-• .-~~ 
)£.J~ down8tr~ tI:'om h.tg.h'!U-kidi:& 
at Col,~:t:M2=.H'-"_ J.;~x1~o. St.U§.. I.1ne...-~ 
~_~~l_e_ up_9t.r"~ .(rom Coyah Cr9_~. 

_~~5_~~1,!.;!l.-!!,--'!!.:J:..~~_ NAME OF STATION 

'"" STREAMFLOW IN 1000 ACRE 

·9 20.7 32.13 
2 2 7 

212 22 ., __ ~5 2 
93 l~ 7 

8.7 22.5 5.3 
1.' __ ~.l 

--# 

FEET 

JUNE JULV 
Pi: 2.7 E 12 

8 20 

218 
21..1 

• 5 

202 
E 0 7 

8 
17,0 
17 • 

AUG 
• 98 

2 
128 

E 0 

6.9 
9.3 

-- f--
--1--- -- -- ~-l----+-

- --+-- --f--

.. --5l..U 

..8.J itt-flH=+- ..lhl 
~.L *4 2 

2'.L 
3.'L 

+----+--
'" 2 12.' 

2 

j------+-

I.' 

STATION LOCATION 

SEPT 
E 76 

1 
6 

2 
• 6 

3.4 

I..L 
2 8 

..l..J 
2 
2 

TOTAL %." 
139.' 10'.7 
1 U7 
17 12 
1 11 

82 62 
0.3 106 • 

21.0.5 1 .4 

IE 7i:n 

88 
88 

t 
..2.L 

1 

21 



22 UPPER COLORADO RIVER COMPACT COMMISSION 
ENGINEERING ADVISORY COMMITTEE 

PIEDRA RlVER J..:: AP.BOLES, COLORADO 

Sec. 16. T.32N •• R. 5 ;"" 
JIIIUe above Mutb 

650 SQuare "11a9 NAME OF STATiON STATION LOCATION 

DRAINAGE AREA STREAM F W IN 000 ACRE FEET LO I 
WATER OCT NOV DEC JAN FE B MAR APR MAY JUNE JULY AUG SEPT TOTAL M~~N YEAR 

I 14 D •• 7. 6 7 20 61 96. 90. 46,9 16.1, 15.6 392.0 103.0 

I I 0 00 7 267 112,0 lil.D DI0 7.0 13. 9 14.4 515.1 135.4 
0 (,6 6 10.1 89.6 102.0 llP.O 91.4 40.3 49.2 2 • 

0 .2 1 •• 1 0 20 8 80 2 
1 8 2 00 206 2 

1 6 1 182 P 8 , • 2 2 '" 20A 0 .0 00 
-u;z 1 

11 
, 1 10 106 1 1 7 0 .9 26 1 0 2. 07 1 122.0 

0 1 6 0 1 1 7 2 1 80 109.0 2 • • 7 .2 40 • 106.1 
2 0 70 6 8 112 6 10 0 7' 6 22 a 2 2 2 0 2 1 

1 
0 0 1 0 .0 6 008 0 

0 0 0 0 2 1 2 2 62 2 
2 • 1 EMa 80 

0 86 2 20 

0 0 
I 31 00 7 
I E 

I 

p 2 

I I E7ll 0 11'6 g 
E 0 o 3 

R 65. 
E 0 
EO 0 

-2 1 2 7 2 2 7 110 7 10 22 1 27 

14-45 

NOTiS 1/ wsp 389 and Colo. State Engnr's Reports except 
E - Estime.ted - 1916 ~nd Dec. l'IY 1921 which are unpubli shed. 

LAt 3:zO Qol 20" 
SAN JUAN RIVER AT ROSA Long. 1()70 24 1 10" ~ __ .~ 

i 

I 
i 
I 

~le.relllnes ----
ORAl NAG E ... REA 

NAME OF STATION 

STREAMFLOW IN 1000 ACRE F ET 

STATION LOCATION 
Record prIor to Oct. 1920 is SUP ot 
'edra • S." In"" V p 

WA TE. 
OCT NOV DEC JAN FEB MAR YEAR APR MAY JUNE JtJLY AUG SEPT TOTAL :'1, 

8 1 2 I' 0 12 1 • 766 .2 261- 2 8. IDS. 2.1 .S 109.2 109.? t 2. . 20 9 17 • 6 22 0 277 0 070 1 0 70 12 1 
1 1 2 2 21 .6 220,0 .2 .0 2 .4 1 .1 141.1 

I 147. 38.6 21. 268 2 .1 1 8 0 0 2 8 11 1 10 6 2 • 72' 0 
I I 14.3 14.5 '.' 7.' '.7 43.9 1 2 6 • .. ..,,~. 

01.0 

t 1 0 20 21 2 6 2 11 00 0 0 
21 267 1. 1 297 1 7 67 66 210 0 0 0 O. 1 0 I 2 1 02 0 ,"0 2 2 8 2 0 0 

2 0 • • "" 2 • 1.1 0 1 2 • 1 2 2 

i 1 20S 20. 16 06 12 20. 17 1 212 1 770 SO 
20.3 1!I.l5.5 1.1<:.7 .1 172 2181 2 2 6 2 2 2 • 1 184 1 1.611 • 110 121 0 2 221 2 6' 

l-
1 1 10 1 10 ~ 77 1 72 1 0 "'20 2Q<J 0 2 In 0 1020 10812 11 0 JC 0 00 1 8 66 
1 1 100 

" 1 7.1 1l.2 19.0 6 .6 12 0 1020 2 22.1 2 8 41 7.2 t 1 • 1 " 1160 2 2 0 20 2 0 6 2 00 • (; L 

o " 0 6 , 7 0 10 10 0 120 6 22 7 2P 1 2 
2 • 12 11 1 1 1 770 7' 1 9 10 7 202 207 , 76 7 88 0 9.9 16 .8 2 2.1 391.7 17 6 7.1 .0 ll42. UC/. I 1 • 12 00 9 66. 189 7 22 .0 006 2 .6 7 9. 741.0 77. t./ 220 2 6 12 111 1 0 769 " 1 200 7 2 1 • 1201 o 2 12 1 1 7' 2 • 2 2 1 .2 

1 1 II 71 780 0 

I 
• 8 116 7 76 66 87 6 1 20 • 2 0 • 0 28 1 22 a 82 0 2 600 1777 1 1P a 

178 1 6 27 2 21- 9 7. 27 21 21 1 2 1 1 
1 122 10 8 107 1 • 1 12 6 72 2 1 6218 6 .0 l 1 11 7 107 2 1187 1 290.0 1 19 .1 96 

100 U. 12 • 2 181 1 06 7 77 2 

• 2 2 a 2 66 

1.-ReY1aed in aeoordanee with "Upton-Barron report, 2-S-1934 -!~ Colo. except CY 1<;11(, frol!l N.~'. ,; Annual ilater 
~Part1al record aaU_ted 1-i'iedra--usGS "fISPJSan Juan-Colo. ~~ ~~r~!'~~~~::t~e~~~~~, ReT'ort 

Supply Papers 
·-lndiaat .. reoorded value has b8en rfl'f"ia.:i ste.te En rE. Renort 



UPPER COLORADO RIVER COMPACT COMMISSION 
ENGINEERING ADV I SORY COMMITTEE 

44~S:'l.Il..!.r:! l!I!.l .!! . ___ _ _ 
O~"' N A C £ AREA 

WA T ER OCT NOV DEC ., EAR 

19 14 , , 0 

+1 ~:- .-IQ..f. ~ 0 

I '-7¥,-
Q 

Q.2 , .2..l 
_. J..!... _ . . ..5A 

I 0 .. ~? . _ -'....1 . 
.lM.. . ....2.>. 

--1..l.. ...1.2 , 
2F 

~ 
/2 2 e • 0 

193 1 1.7 4.4 6,l 

~ 1f-J.H-
0 0 

19 6 -1...' • -'..l.. 
0 12 l.~ 
0 -71- -" -'ri-

I I 17' , 
tP , e 6 

'2 -.l..l:-I 
• ...1.Q.. _.l.2 

.... -

LOS PINOS RIVal. AT ICNACIO 

NAME OF STATION 

STREAMFLOW IN 1000 ACRE FEET 

JAN FE B MAR APR MAY JUNE 
0 6 , 

2 .' .9 ---.V.,, 9 .<" 
.!'.. 1 

-~ 
r-_SOaJ 11..L.Q.... 

'.' , . , 
f-~t )lH • ~ 

0 0 

.. _- .9.2 

• 0 .3.' 170 - ' • " 0 128_0 0 -
.!i..1... 6 Q 12' --1!..L~ 92 Q 10 0 

:~ Q , . _f.-t ~+ ~:t. 
.~ I-~ H1 --#J * 

0 

0 , 

~~ r---l2'l' 7 , rjt, Q 6 6 
26 2 76 __ nt~ . ..1!! 1 -~~ _4+ J.6 _ ~7 _ -ll·2. - ,~.~ ."{It' 

--1>~ -9+ _-Zti 'R' -
..5.'1. -:ft .2!W 

~ -~ -'..1. I-- '~ r-ufr _ .1. 't~- r *.l· ..5~ 

1. 1 1':t--~2 687 , 
~:? 0 , 2 0 .'l.. 

0 " I-:.i~ 7 
1 1 1 12 107 7 

2 0 .1P- , 
1-_3:. 0 10 , 6 -jV 0 

1-- . -'-..7 -1..0 
I-:.M... -~ 

0_ . .... 
--

7 

NOTlSl 
• ~ I ndiea t .. r.eorded ulue 

SJJI JU!N Rl VI!J! NUR (AT) BWCO, rn:r. rtmc:O 

NAME OF STATION 

DRAINAGE ... RE.... STR[A.MfLOW IN 1000 A. RE F' :ET 

JULY AUG 
1.0- "' . 2 

00-
66 Q 1 
0' 

0.2 ».) 
1.2 4.) 

f---1.!,-, 1 1 

r---,;~-
~+' 0 

2 

0 600 
!O.~ 1--1 6 •2 

I--~'} r-M-
0 

0 0 

177 0' 
0 0 
0 0 

81.0 10 
0 6 ~6 
6 6 

S TATION LOCATI O N 

SEPT TOTAL 7;' 
"'["'N 

1. e 
, 0 ...lli.L 

.~~ " . HN · < ~ Q 1 1 6 

9.' 

* ru-1. ., 
11 , e 00 

..i 

Pa-1 " 711 
0 

60 ' 0' 

0 1 e f-_,.0 17? 1 6 
.1,.4 11 .9 4 • 

, e • 22 Q 

~ 2 
Q 

1 2'" 7 
1 2 

eo 8 7 2 
7 • 180 

2 11 

~ 7 

STATION LOCAT'O" 

W:[T:: OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT TOTAL I,,'?t.,. 

I 

I I 

-- -_. 

.. _-
- - -_.-

_. 

: i¥ -fa:" 
I 
I 

I 4 2 

944 2 

.--- --1--. 

16 

I ¥, New lIarleo Surf.e. "ater Suppl y Paper! 
y O.S.C.S. Annual trSP j 19)1 " J2 in 7)4 

1--
-- .--

HOTf:S1 

o 
227 0 

11 2 0 

2 
1200 0 

1210 
1 

2 

1 
I 

11 

~I 
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JI 
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~1' 
~ i- - , 

" 

r'r 
" I 
14 
11'1' 
f1.: 
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UPPER COLORADO RIVER COMPACT COMMISSION 

ENGINEERING ADVISORY COMMITTEE 

692 'CYAn .Uo. 
ORAINACE AREA 

WATER 
'I'[AR. 

1 14 
I 

1~31 
1 

1 I 

-. 

OCT NOV 

o 0 .f--1H~ 
20.2 16.0 

2 

20 
24. 

-.JJ 

116 
2.7 

22 
o 

86 
17.0 

.7 
16 

8 
107 
200 
17 
1 .6 

1 
160 

1 
1 8 

6 
80 

1 

88 
12.1 
11.9 
1 

1 
160 
12.8 
1 1 
128 
1 8 
8 

1 
16 

8 

ANIMAS RlVIR AT DURANGO 
NAME OF STATION 

STREAMFLOW IN 1000 ACRE FEET 

DEC 

u.L 
12. 

... ~ 
e.8 

10. . __ 9.7 
11.7 11 1 
100 6 
10 

o 
10 108 
11 108 
10.3 10.2 
1 7 12 
o 8 

112 
2 180 
108 10 

2 
11 111 

26. 
29.0 

..12. 
J~ 
1 • 
17 
1 
2 
2 

7 a.6 
11.1 22 7 

6 8 

6 1 
10 
9.7 190 

8 20 
o 

19.2 

o 6 
o 

110 0 

49.8 
666 

6 
6 
60 

7 "" 

1 1 
720 
2 

60 
08 

8 
8 

28 

MAY JUNE JULY 
19 0 
1J8,O 
l!U.O 

-tf, g 
260 

155.0 
2~.9 
6 0 

1 0 
--12 0 

1 0 
170 0 

o 

2'10,0 
204.0 
255.0 

-0 

6 0 

132,0 
10 ,0 
lli.O 

o 

220 1 0 
33.0 1)5 0 
2 0 82 
20 0 

o 
II 18 g-e~6 

200100-
o 0 

~ 81 °1 
1 0 180 

o 2 

1600 2 2 

7 1. .8 
6 

6 2 6 
08 220 88 

26 
.210028 U80 

o 8 

STATION LOCATION 

AUG SEPT TOTAL 
0,3 22. 8:3:3.0 

.3 .7 22.2 .3 
85. 37.0It 88 

8 8.7 916 2 
180 8082 

8 8 
8 1 

J. 1 
2 21 2 2 

72 180- 81 
200 a 

Bel 1 6 
218201 10 

o 
12 

6 

28.6 
o 

2 2 727 

2 8 

70 

2 
2 

2 8 

6 2 22 
6 

262 
o 

o 
81 8:, 

80 
6 

00 
12 1 

8 ~/ 
817 

82 t 12 1 

:2 
11 

81 

lOS 
6 

o 
2 0 
822 

11 
8 

J/ 

1 

~
' ~.~ nioo ::;~rfllc. Water SupplJ' .per. riOT, lit .. Partial reGord .stl.ted 

Colo. State El!.gnra •• Reports exoept Deo. 1920 
u,s.a.s. "ater SUPP.LY Paperll 

... Indio!lhs recorded valu8 hIlS been rn-had. 

DRAINAGE. A REA 

WA TEA 
OCT NOV DEC YEAR 

I 

10 11 
25. 1 .7 12 
1 1 1 

0 22 
1 .2 0 

0 s 0 
12. ). ) .) 

2 0 210 16 
0 

"'5 6 21 1 7 

I ... !.eti_t.t 

ANIMAS JqYm NEAR CEDAR HILL, NEW MEXICO 
NAM'E OF STATION 

STREAMFLOW IN 1000 ACRE FEET 

JAN FEB MAR APR MAY JUNE 

2 
117 117 2 6 .7 117.7 o .9 
116 121 100 1 6 10 2 
12 122 118 2 1200 

2 
8 
0 

2 680 2 
2 .6 19.1 28.) 111.6 172.8 287 

8 0 26 1086 1 
1 127 1 6 72 2 0 

2 2 

.2 13.6 27.9 SO.5 187.2 195. 

""',,.,, 

JULY 

1 7 
101.0 

2 
7 

20 
6 

12 

.7 

Lat_!_~70 02'. l~" Long.l.9.JO.5~_' __ ~~_~ 
Sec. 7 T 2 N R W 
3 4 mi. d01lnstrnm trom FloridA R 

miles u streaM rQ~ Colo _tl Ii 

--~S~T~A~T~IO~N~-Lo-~~~~~:e. 

AUG SEPT TOTAL JL 

RAO.O 100: 
00 

E 1 0 2 
E 1020 0 126 

• 80 0 8 
0 0 0 

• 0 8 2 

• 0 20 

• 6 0 78 

• 0.0 6 • 2 0 1 7 

• 15.0 6 .8 
18 • 0 2 

r 
1.7 2;6 0 ,. 6 8 788 

2 2 186 6 8 

88 1/ 
.7 

8 8 00 

1 
6 2 1 1 122 

21 62 0 2 
2 6 2 8 

8 28 743.0 

1I U.S,G.S. Amrual W.S,P •• 



UPPER COLORADO RIVER COMPACT COMMISSION 
ENGINEERING ADVISORY COMMITTEE 

Sl * SO C' 16, I...2S ... ,li ......a,. II I 

~~~ 
OF4A't.tA.C( AREA 

WATER OCT NOV DEC Y[ AR 

I 14 02 1 186 
I 

2 
0 

2 

2 2 1 
21. 29.7 2 • 207 2 

I 
7 

1 1 12 • 72 2 
28 8 

a 170 

2 
1931 17.) 17.5 13.5 
I 17 12.1 

27 8 
90 12 

I 5.0 .5 14.1 
17. 19. 1 . 7 
9.2 8 

I 07 18 18 
7. 7 

20 
1 7 8 

-

ANIIIAS RlVER AT FA1tJAlHGTOH 

NAME OF STATIO N 

STREAMFLOW IN 1000 ACRE FEET 

JAN FE B MAR APR MAY JUNE 
1 20 • "2 

2/> 
1 

0 2 , 0 
2 .2 21 62 s>0 0 
1 2 8 80 2 a 
20 ,.2 2. 1 8 

6 121 20 ~.2 2 8 22. 2 71 2010 20 ()o 

21.1 1 7 0 2 202 
1 1 • 8 

122 16 20 8 :L 0 
16.1 13.6 'H- -,AF 62.1 762 

0 
1 2 0 60 08 
1 .7 . 1 26 867 I S> 880 
12. 1 2 1 1 6 208 0 
1 0 2 8 l~ 

180 218 6 6 
.. ~ 

2 8 

e ~ 1218 W .. ! 
0 e ~'-

0 ,-,- ...,... 

JULY AUG SEPT TOTAL 

0 
8 a 

0 0 • 
• E 6 0 2 ()o 2 a 

106 81 a 2 

7 6 2 
2j .5 116 1 2 a 

2 8 21 
2 

7 6 

00 

0 
8 62 8 

30 07 2 

¥. He. ,.u:ieo !hu- ao. Wahr Supplr Paper. NO'J'!!S. • - Indicate. T&COrded "al.ue hal been ,""'led 1I O.S.C ,S, 'lIter SuPPl1 Papen C - Gllge Height record in erl'Or . 

SlJf JUiH RI V!JI. AT fAR¥INC1ON 

Mt~N 
'" 

0 

1 

a 

7 7 

1< 

6 

70 

7.245 equate .:n •• NANE OF SlATlON STATION LOCATION 
O RAl NAG ( A REA STREAMF"LOW IN Innn A RF F' F T 

W. TE A 
OCT NOV DE C JAN F"ES MAR APR MAY JUNE JULY AUG SEPT TOTAL % 

Y E A R 
910 .: 7 lOO 21 0 2/>70 oo 2()O 1 ()o lU a e ill2 ,:9 

1 0 7 ; 8OO 28 ()o 0 oo 682 oo 6 
2 8 7 00 oo oo oo 0 28 0 

I 400.()II 11 .0 6 .co 6 7 62. 1160 oo 00 0 "" 000 8 . 0 . 22 262 0 12 a a 0 E 
I 19 )).0 )2 .0 E )0.0 E 27.0 E 35.0 9, 0 7.0 E 618.0 E 0.0 E .0 E 1 10 E 6 0 217 0 10 0 , . 4 • .0 820 1660 a 0 0 0 00 

80 720 00 6 a 80 1 0 20 S>O 8 0 0 0 0 2 20 1 0 
1 • 8 a 0 6 7 a 8 a 0 1 0 1 2 2 11 

oo a "" a 0 0 
1 . 0 

1. a oo 7CO "" 2 00 7 a 2 0 0"" 00 <- 10 6 1 208 0 , 52.0- 1."" ). .2 .00 00 88 8 11 21 00 76 00 2 8 86 
11 2 "" 8 1 2 00 27 8 2 1 0 8 

7 oo oo 8 a 1010- 8 2 1 70 2608 a 2 
0 0 a 8 

18 28 2 8 a 2 0 2 a 2060 67 26 2 0 
108 a a a 2 a 0 a 0 a a 2 

2 2 a 6 2 0 0 1160 22 721 11 8 8 

08 
I 8 8 0 

0 8 0 
2 2 

110 78 1 270 71 20 a 6' 17 102 20 26 8 
1 . 1 26 1 8 7 728 1 2 • 291- 12 .7 199 .6 9 .7 8&.8 41.9 

1 8 2 1 2 78 2 7 
447 1 162 86. 69.0 9.1 101.9 0' 766 27. 8.2 ¥,-- 2707 . 128.2 

1.7 )0 . .3 1.' 2 .7 
19 0 8 2 1 6 2 2 2 2 8 

07 a 6 6 a 

- 9 • • .. 1 • .. 12 .2 • 1 .9 ,0 • 20I. 111. 2 9 .J 2111 . 

Yt New '.~I;'lr1eo Surfaee ':'i'llter 5uppl,y Papers NOT~I • - PartLd record eatilMted 
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CONSlMPTIV£ USE OF WA~ER RATES III THE UJ'l'ER COLO(~AlX) RIVER BASllll/ 

INTRODUCTION 

This report deals with the subject of ratesofconsumpti ve use of 
water by various agricul turalcrops and native vegetation and evaporation from 
water surfaces in the Upper Colorado River Basin, which includes portions of 
Arizona, . Co lo""ado , New Mexico, Utah and Vlyoming. . 

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

John R. EriCkson, Office of state Engineer of New ~exico, 
Santa Fe,. ;{ew Mexico. 

H. P. Dugan, Office of Hydrology, Bureau of Reclamation, 
U. S. Department of Interior, Denver, Colorado. 

A preliminary re~rt (8) on tentative estimates of consumptive use 
of water rates for the frost-free period was submitted to the Engineering Ad­
visory Commi twe fOi' review on March 15, 1948. During 'lay 1948, a field trip 
was made over the Upper Colo."ado .River Basin fo c theplli"pose of obtaining ad­
ditional info.uation 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 

1/ Prepared by Harry F. Blaney, Senior Irrigation Engineer and 
Wayne V. Criddle, Irrigation . ~ngineer under the direction of GeorgeD. Clyde, 
Chief Division of In'lgation and Water Conservation, Soil Conservation Service 
Research, U. S. Department of ilgricul t\L'e, June 15, 1948. 

2/ Letter by H. W. Bashore, Chairman of Upper Colorado River Basin 
Compact Com~issiort to George D. Clyde, Chief, Division of Irrigation and 
Water Conservation, Jurie '7, 1947. . 

- 3/Memorandum by Royce J. Tipton to Members of the Commt ttee on 
Depletion of the Engineering Advisory Gommi ttee to the Upper Colorado River 
Basin Compact Commission,January 26, 1948. 
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to be considered. From a 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 bare land and fl'om water surfaces (!t) (g,l • 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 transpira.tion 'or .buildingof 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 a week or 
a month, the consumptive use rate is expressed in acre-inches . per acre of . 
depth in inches, 'whereas, if the unit of time is large, such as a crop,.grow­
ing season or a 12-month period, 'the consumptiveuee rate is usually ex­
pressed as .acre feet per acre or depth in feet • . The sources of water to 
supply consumptive uee are precipitation, surface and ground water. 

The objeet of this report ie to present the resUlts of the study 
of the rates of water consum~tion at sites of use by agricultural crops and 
native vegetation in various irrigated areas bf Wyoming,' Utah, 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 requested by the 
Engineering Advisory Committee. The Committee is primarily concerned with 
stream depletion as well as water consumption resulting from irrigation and 
other inan-made ' developments. Estj.mates of consumptive use by forest and 
other native vegetation growing in· mountain watersheds have not been attempted. 
However, water consumption by native vegetation 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 nat1vevegetation., 'Regardless of the 
method', the problems encountered are ntimerous and 'considerable time is re., 
quired to make eatisfactory measurements of consumptive use. The source of 
water used by plant life, whether from precipitat::l.o,n aloJ?!3 ,. irrigation plus 
rainfall, ground wa.terplus precipitation,orirrigation plus ground water 
plus rainfall, is a factorinfluenciIig the selection of a method. Unit values 
of consumptive use may be determined for different kinds of native vegetation 
and agric,ultural crops by soil moisture studies ,lysimeter or tank measure­
ments, analysis of irrigation data, analysis of climatological data, and 
other methods (g). For irrigated crops) data ,on depth of irrigation water 
applied, number or irrigations per year, irrigation efficiency, water-holding 
capacity (field capacity) or soil and length of growing season may be used in 
estimating unit values of consumptive use (3). ' Unit values observed in one 
area rray be used iIi estimating consumptive tiee for other areas having some­
what similar climatic conditions provided temperature and precipitation 
records are available for both areas (g). 

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 and evaporation from 



free.-water flurfaces, air temperature ,solarradlation, and wet-bulb 
depression readings (21. 

Many formulas have been developed in the past for determining 
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. ... evaporation i'!"om 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 many years irrigation engineers have used temper­
ature data in estimating valley consumptive use of water in arid and 'semi­
arid areas of the West (~) . . Hedke developed the effective hsat method on 

.. , ' . . the Rio .Grande (14). By this method consumptive use is estimated from a 
.study of the heatuni ts available to the crops of a. particular valley 
(13). It assumes that there is a linear relation between the amount of 
water consumed and the quantity of available heat. F!"om studies of the 

: Bureau of Reclamation, conduc_ted intermittently from 1937 to 1940 by Lowry 
and Johnson (15), a similar method was suggested which has been adopted 
qui te 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 
320 Fahrenheit during the growing season. 

Studies conducted by . the Division of Irrigation, Soil Conserva­
tion Service, in 1939-41., in connection with the Pecos River Joint In': 
veetigationof the National Resources Planning Board, indicated that 
evaporation, evapo-transpiration, mean monthly temperature, monthl.y per­
cent of d8¥time hours, growing season, monthly precipitation 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 wate!". This method gives consideratioh to temperature, d8¥t1me 
hours and humidity records and is, applicable to those areas in which there 
is ample water to take care of evaporation and 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
ious methods of dete"'mining consumptive use of water have been described 
by Blaney (6). In 1945 Blaney and Criddle simplified the Pecos formulas 
by eliminating the humidity factor. (1). 

During a four year inVestigation, 1938-41, 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 ' (~) for' the Colo­
rado Water Conservation Board. 

Annual consumptive use was determined by the Bureau of Reclama­
tion by inflow-outflow and the effective~heat methods in New Fork Valley, 
Wyoming and the !-1ichigsn- III inois area, Colorado (15). 

DESCRIPTION OF UPPER COLORADO RIVER BASIN 

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



Pennsylvania· and New Jer'sey combined. It includes parts of five Rocky \1oun­
tain states (Arizona, Colorado, New Mexico, utah and Wyoming). 

Bimmed. by some of the highest mountains in America that are snow­
cap)ed throughout the year, it is the source of the greater part of the water 
reaching 'the .Colorado River. 

. According to a report of the Bureau of Reclamation (11) there are 
70,696,000 acres .of land in the Up ler 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, sugar beets and dry beans. The following tabulation shows the acre­
age irrigated .in the Upper Basin as reported by the Bureau: 

Division Arizona Colorado New Mexico ~ Vlloming 

Green 105,870 229,120 247,540 
Grand . 564,670 8,000 
San Juan 6z000 132z300 381 000 37 1700 

Total 6,000 802,840 38,000 274,820 247,540 

Farming without irrigation is generally unsuccessful in 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, lfyoming, and the sUlllll1er precipitation ranges 
from three · inches in the lower valleys to nine inches in the higher areas. 

CLJMATE 

Climatologically, the upper Colorado River Basin has the extremes of 
year-round Snow cover and heavy precipitation on the high peaks of the Rockies, 
.snow-capCled eight to ten months a year, and arid conditions with less than 
six 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. 

Extremes of temperatures range from 50
0 

below zero to 1130 above 
zero. The northern portion is characterized by short, warm s~ners · and long, 
cold Winters, many mountain areas being blanketed by deep snow all winter. The 
southern portion has hot summers. 

Frec ipi tation and temperature record.s are available from 85 sta­
tions in the area. Climatological data for representative stations used in 
this report are summarized in table 1. 
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SOILS 

The Bureau of Reclamation reports (ll)that: 

"The entire upper basin is underlain wi th sandstone.s, limestones, 
and shales composing the parent rock from which the soil fonning material 

·. has been derived. Four types of soil are found: (1) alluvial soils made 
up from stream-deposited materials; ' t2) glacial "s011"s in ·the fonnof 
glacial deposits on out-wash , plains derived partly from granites and other 
igneous material of the . higher mountairis;' (3) residual soils .formed, in 
place by t .he ,weathering of surface rocks but altered in places through 
deposi tion from higher residual 'lands; and (4) aeoLian" or wind deposi:ted 
soils, appearing in a few places as sand dune£! .and other ' formations; 

"In the upper valleys lands suitable to agricultural development 
are largely composed of alluvial soils and are confined to the bo1;tom .. l ,ands, 
terraces, and valley fills. These soils are high in organic 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 Bubsoil and a moderate slope. With the ex­
ception of small localized areas the s011s in the upper valleys are free 
from hannful accumulations of' alkalL The depth of the soil and the 
amount of rock on the surfac'e usually detennine the suitability of the 
lands for agriculture. 



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

computing consumptive use in the Upper Colorado 
Ri ver Basin. 

(Based on Weather Bureau records from 1914-1945, except as noted.) 

Average Mean Average frost-free period 
station annual annual . Eleva-

precipi- temper- tion Years of From To To 
No. Location tation ature record 

~ OF. Feet 

ARIZONA 
· 1 Chinle 9.50 51·3 5,538 22 M~ 16 Oct. 1 144 
4 K~enta 8.35 52.9 5,640 21 Apr. 28 Oct.13 168 

COLORAIX> 
5 Aspen 19.11 39.8 1,913 11 June 10 Sep.15 97 
1 Collbran 15.90 45.6 6,200 31 M~ 26 Sep.29 126 
8 Cortez 1/ 13034 48.1 6,117 28 Ma,y 26 Sep.29 126 

11 Delta 17 8.45 50.4 5,115 32 Ma,y 5 Oct. 6 154 
13 Durango 1/ 19.70 45.5 6,554 32 June 1 Sep.26 117 

New Eagle Er 14.44 42.0 6,598 8 June 19 Sep. 6 79 
16 Fruita 9.75 50.9 4,525 32 Ma,y 6 Oct.10 157 
17 Glenwood Sprgs. 18.37 47.3 5,823 30 Ma,y 17 Sep.29 135 
18 Grand Junction 9.07 52.8 4,668 32 Apr. 13 oct.26 196 
19 Gunnison 1/ 10.52 37.4 7,683 28 June 18 Sep. 2 76 
20 Ha,yden lr 15.62 42.2 6,337 24 June 11 Sep.13 94 
21 Ignacio-1./ 16036 45.7 6,425 32 June 5 Sep.23 110 
25 Mon:trose 9.76 48.9 5,830 32 Ma,y 6 Oct. 6 153 
27 Norwood 17.94 45.2 7,017 14 June 8 Sep.26 110 
28 Pagosa Sprgs. 1./ 24.22 41.1 7,108 15 June 23 Sep.13 82 
30 Paonia 16.04 48.4 6,200 31 Ma,y 5 Oct.12 160 
31 Rifle 1/ 11.00 47.9 5,300 28 Ma,y 15 Oct. 3 141 
33 steamboat Spr. 1./ 24.07 38.4 6,770 31 June 27 Aug. 25 59 

NEW MElCICO 
37 Bloomfield 9.11 50.9 5,794 28 Ma;y 7 Oct.ll 157 
41 Dulce 18.83 43.6 6,767 26 June 11 Sep.20 101 
47 Shiprock 7.96 53.1 4,945 14 Ma,y 3 Oct.15 165 

UTAH 
50 Blanding 13.46 49.4 6,035 32 Ma,y 11 Oct.13 155 
52 Castledale 8.63 45.2 5,500 27 Ma,y 22 Sep.27 128 
53 Duchesne 9.66 44.0 5,520 32 Ma;y 26 Sep.23 120 
54 Enery 7.61 45.8 6,260 30 Ma;y 24 Sep.27 126 
55 Escalante 12.56 47.5 5,258 24 Ma,y 15 Oct. 1 139 
56 Ft. Duchesne 7.01 44.3 4,941 28 Ma,y 23 Sep.24 124 
58 Green River 6.45 5203 4,087 31 Ma,y 2 Oct. 9 160 
59 Hanksville 5.16 52.4 4,200 29 Ma,y 2 Oct. 4 155 
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Table 1 (continued). - Average annual precipitation, mean annual temperature 
and frost-free period at Weather Bureau ststions used in 
computing consumptive use in the Upper Colorado River Basin. 

(Based on Weather Bureau records from 1914-1945, except as noted.) 

Average Mean Aversge froet-free period 
Station annual annual Eleva-

precipi- temper- tion Years of From To Total 
No. Locatio.n tation ature record 

~ OF. ~ Days 

61 
!ITM (Cont.) 

12.82 6,775 La Sal 46.6 21 V.ay 25 Oct. 1 129 
62 Loa 7.85 43 .3 7,000 19 June 12 Sep. 9 89 
63 Manila 10.35 43.5 6,225 15 June 13 Sep. 14 93 
64 Moab 9·94 54 .6 4,000 31 Apr. 18 Oct.17 182 

. 67 Myton 6 .90 46.2 5,030 28 V.ay 17 Sep.30 136 
68 Price 10 .39 48.8 5,500 24 May 18 Oct. 1 136 
71 Tropic 12.69. 47·7 6,296 15 Vay 25 Oct. 6 134 
72 Vernal 8·77 44·3 5,335 25 June 1 Sep.18 109 

WYOMING 
75. Di xon .y 12.00 41.2 6,359 24 June 4 Sep.ll 99 
76 Eden 4 7·34 37·9 6,665 27 June 11 Sep .11 92 
79 Kemmerer '2/ 7 ·94 39.4 6,954 June 7 Sep.15 100 
81 Lyman 11.49 40.7 6,800 16 June 9 Sep.17 100 
82 Pineda l e 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 

]J Ba sed on some unpublished data . 
y Average for period of record, 1905-1910 and 1944-45. 

~ Year 1932 es timated from temperature data. 

5~ Year 1931 and 1932 estimated from temperature data . 
. Estimated 32-year average fo r the per iod 1914-1945 . 
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"i~esas, plateaus, basin-like o.epressions caused through erosion, . 
and narrow valleys along 'the variou~ stre~s characterize the lower sections 
of the upper basin. The broade~ valleys and depressions that have been 
covered with alluvial soils are more suitable for cultivation where soil is 
of sufficient depth. Vast arsas of residual soils are too shallow or too 
alkaline fo" agricultural develo~ent. Extensive drainage is often neces-

.- sary :-n, the; l.ower valleys where irrigation 1s P1'aet1ced. 

"\l1nd formed soils are not extensive. Some are found in small 
areas south of the San Juan River along the northeastern sides of ridges or 

-- ather topographtc'uplifts which break the winds end harbor tl'le depcisl teia -. 
materials. The largest areas of ~able aeolian sotl is east of Chaco River 
on the high benches south of Farmington, New Mexico. 

GE~~~AL P20C~Dlli~ 

Because of the limited measurements of consumptive use in the Upper 
Colorado River Basin, estimates of unit use by the various agricultural crops 
and native vegetation in this Basin are based largely on studies in other, 
areas of the Hest, tra.'lsferred to the Upper Colorado 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 fo!' the frost- free period or irrigati-on 
season and for the entire year. The coefficients so developed for different 
cro ps are used to transfer consumptive use data from one section to other 
areas where only climatological data are available. 

Neglsctingtbe unmeasured factors, consumptive use varies with the 
tempel'ature and the daytime hours, and available moisture (prscipi ta tion, 
irrigation and/or ground-water). By multiplying the mean monthly temperature 
Ct.L bJ: i:.l:Isl mQnthly. percent of daytime hours. of th,," yea,J; (..p),. th<wOl- ·i8 -ob--.. 
tained a monthly consu~ptive use factor (f). Then it is assumed that the 
consumptive use varies directly as this factor when an ample water supply 
is available. Ex)ressed mathematically, U ""XF " aum of kf where 

U = Consumptive use of c~op (or evaporation) in inches for any period •. 
F = Sum of the monthly conslmptive use factors for the period 

(sum of the products of mean monthly temperature and monthly 
percen t of a=ual daytime hours) (t x p). 

r;: = Empirical coefficient (annual or irrigation season). 
t : Mean monthly temperature in degrees Fa.lJ.renhe it. 
p = Monthly percent of daytime hours of the year. 
f = ~ = <Ionthly conscllllptive use factor. 

100 
k '10n thly coe ffic ien t. 
u = kf .. Monthly consum,ltive use in inches. 

By knowing the consumptive requirement of water by a 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. 
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Consumptive use coefficient~ 

The consum)tive use coefficients (K) for the more important 
irrigated craps gro~ in the Upper Colorado River area and native vegeta­
tion and evaporation are shown in table 2. These coefficients were devel­
oped from actual meaSlU'ements of consumptive use in tank and soil mOisture 
1ield studies and inflO\~-outflow measurements made throughout the west 
over a period of years by the Division of Irrigation and \later Conserva­
tion and other agencies . . These coefficients are based on the assumption 
that the crops recetve a full water supply throughout the growing season 
or frost-free pedod (7). If the water supply is short during the latter 
part of 'the irrigation-period some correction should be made. 

Climatological data , 
For many years climatological data, such as temperature, preCi­

pitation and frost-free pGriod (growing season) hftve been kept by the 
U. S. Weather Bureau in the Upper Colorado rtiver Basin and other areas 
throughout the United States (lO). The 1941 "Yearbook of Agriculture: 
Climate and Man" states: 

"The growirlg season of crops susceptible to frost damage - the 
so-called warm weather crops - is restricted by the number of 
days between the last killing frost in the spring and the first 
in the fall." 
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Table 2 - Coefficients used in computing consumptive use of water in 
the Upper Colorado River Basin • 

. Classification Growing season 
or 

Consumptive use 
coefficient K 1 

eriod Gro eriod: Annual 

IRRIGATED LAND 

Alfalfa 
Alfalfa 
Grass, hay and pasture 
Grass, hay and pasture 
Beans and small grains 
Corn and other annuals 
Orchard (deciduous) 

INCIDENTAL AREAS 

Water surfaces 
Native vegetation 

Very dense 2/ 
Dense 3/ -
Med11.m4/ 
Light '2.7 
Sparse 6/ 
Seeped areas 1/ 

Frost-free period 
Pre-frost free period 
Frost-free period 
Pre-frost free period 

3 months 
4 months 

Frost-free period 

Frost-free period 
Frost-free period 

" " " 
" " " 
" " " 
" It tIlt 

" " " 
" " II 

0.85 
.70 
.75 
.60 
.75 
.75 
.65 

0.95 

1.35 
1.20 
1.00 

.80 
(Precipitation only) 

.90 

1/ K = U = Consumptive use 
Consumptive use factor 

" Consumptive use coefficient. 

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

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

Small willows or tamarisk. Moisture available from high water 
table (or ground water). 

Salt grass, brush or weeds. Moisture available from ground water. 
Sage brush, grass and weeds. Moisture available ~rom precipitation 
only. (Rainfall during the growing season plus 50 percent of 

0.85 

1.10 
1.00 

.90 

.65 

.75 

1/ 
winter preCipitation stored in the root zone, not to exceed 3 inches.) 
Moist areas caused by seepage from canal, over-irrigation, ground 

water or poor drainage. 
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The averaee< annual precipitation:' meanannualiemllerature, and 
frost-free period for various< stations 'in < the Upper Colorado R1ver Basin 
are shown in< table 1. The<se data were compile<d from U. < S~ "leather Bureau 
records by the Engineering Advisory Committee to the Upper Colorado River 
Basin Compact Conunission for the pedod 1914 to 1945(16) .-

IRRIGATION PRACTICES 

The discussion thus far has assumed an ade~uate irrigatio~water 
supply properly distributed throughout the irrigation season and Elpplied 
~der normal 1rrigation pract1ces.However, it was realized that <these 
cond1tions do not exist in every irrigated area within the Upper Coloi-ado 
River Basin. A field study was therefore made to determine the adequacy 
of the supply and the irrigation practices in each area before the esti­
mates were applied to actual field conditions. 

Some of the factors conSidered as influencing the rate of con­
sumptive use and on which data were obtained are: The beginning date and 
length of 1r<cigation season, number of1rrigations applied each year, 
amounts of water applied each year, planting end harvest1ng dates, aver­
age ytelds,soiltextures and root zone depths, rates at which water per­
colates into <the soil, and several others considered of lesSer ipipqrtance. 
First-hand knowledge was obtained on as many of these factors as possible 
in the lim1 ted time allotted to the field investigation. 

Method of obtaining data. - Through the courtesy of the yarfous 
state representatIVes of the Engineering Advisory Conunittee to the Upper 
Colorado Hi vel' Basin Compact Commission, inte,'views were arranged with 
representative farmers, water masters, state river commiss.1oners, U. S. 
Bureau of Reclamation Engineers, County Extension Agents, Soil ccmservation 
Service technicians and others acquainted with water supplies and irriga­
tion practices in each area. Figures 2 to 17 show typical areas inspect­
ed by the authors in '1e.y 1948. In addi tton, informatiotiwas obtained from 
personal observation of the areas and a study of various published ElIid 
unpublished reports. All the data obtained through inte:c:views, personal 
observation, or otherwise, were <systematically recorded on a form de'lelop­
ed especially for this wo:ck. (See appendix table H). 

General. Description of Practices 

In some studies of water use in areas of <tlie ,lest, the growing 
seal:lon has been considered as the time between killiW fx'osts, <and' the 
irrigation <period has generally coincided fairly well with this growing < 
period. However, for moat perennial crops, growth starts as soon as the 
maximum <tempen'ature sta;ys well above < the freezing point <for any <extended 
pe<ciod of da;y<s and continues so throughout the season tn spite 6f la~r 
freezes<. Sometimes growth persists even aftel the first so-called )cilling 
frost. _ Grasses rna;y mature ~ven though summer temperatures droll below< 
freez ing < rep~a tedly. -
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In the Upper Colorado River Basin it was found that in the higher 
areas irrigation water is ap~lied early in the spring in same instances 
even before 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, irrigation practices do not differ materially 
from place to place under conditions of similar 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 a:ny one crop. It was found quite 
generally that those areas having the shortest late season water supply 
begin irrigation earliest in the sp.c1ng in an attempt to supplement the 
soil moisture supply while water is available. 

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 Hyaming is used in growing grass hElJ' and pasture. The growing season 
is relatively short. Elevation of practically all the land is above 6,000 
feet. According to Weather Bureau records, the frost- free period varies 
fram about 100 dElJ's at the south end to less than 70 dElJ's in the vicinity 
of.Pinedale. Mean annual tempe£atures vary fram about 350 F to 410 F. The 
harvesting of the wild hElJ' usually begins between the first and 15th of 
August and L:rigation water must be taken off the meadows early enough to 
allow harVesting operations. Irrigation begins fram YIElJ' 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 irrigation period corresponds fairly well with 
the period of high streamflow. As a result, most of the ranchers get by 
fairly "ell with very little reservoir storage water, especially at the 
upper end of the basin. 

Considerable areas that are classed as irrigated land receive 
natural overflow water when the rivers and streams are high. After the 
streamflow drops, these areas receive irrigation water until such time as 
they must be . prepared for harvesting. Apparently, these areas have alwElJ's 
been naturally flooded, and man in his farming operations has merely 
lengthened the period dUe'ing which ade'luate water is available fo .c 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 For~ and Black's Fork. 

The only major variation from the above described ir{'igation 
practices and crop distribution is the Edcm Valley Irrigation Px'oject 
located approximately 40 miles north of Rock Spr ings. About one-half of the 
irriga ted area of this project is in alfalfa, an additional third is in small 
grains and the balance is in pasture and grass hElJ'. The fanners on the ,Eden 
Project are able to make two cuttings of alfalfa each year with average yields 
vI 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 wi th the first one being applied between MElJ' 25 and 31 and the 
last one August 15. Small grains are irrigated from 2 to 3 times with the 
irrigation period beginning the middle of June and extending through July. 
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Colorado.- The characteristics of i.crigated areas in the Colo­
rado River Area of Colorado are widely variant. The elevation of the 
irrigated lands ranges fraIl about 4,600 feet nelli' Grand Junction to allnost 
8,000 feet in areas such as Aspen. The Weather Bureau frost-free period 
varies from about 60 days to almost 200 days. The mean annual temperatm'e 
var i es fraIl 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 irc'igation period extends through onl y a month or less. 
Agriculture varies from a highly diversified and orchard type of farming 
in the vicinity of Grand Junction to a wild hay and pasture type toward 
the head of many of the streams. This is particularly true on the Upper 
Yampa River, White "Uver, 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 percentage 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 t~e last one October 25. It is the comnon practice to 
plant grain as a nurse crop for alfalfa in this valley . The grain and 
alfalfa combined require five irrigations or more each year- and the irri­
gation season extends fraIl about April 5 until well toward fall. A large 
part of the irrigated area in Colorado depending upon the flow of the main 
streams, seems to have a full water supply. However, some of the smaller 
tributaries of the main rivers do not fUJ."l1ish an adequate late-season 
water supply fo r numerous small areas. 

Utah. - Elevations of irrigated areas in the Utah part of the 
Colorado rliver Basin vary from 4,000 feet to nearly 7,000 feet. The 
Weather Bureau frost-free growing period for these areas varies from about 
90 to 182 days. However, the majori~ of the irrigated areas have a 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 ir~igated 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 is grown in the Price Area. 'l'here is a r elatively 
small percentage of the irrigated land in Utah that has an adequate water 
supply for full crop production. However, it is believed that for most 
of the land the shortage is not serious, although for some of the smaller 
areas, such as Blanding, the supplies are extremely denc ient. In mos t 
cases inadequacy ap91ies to late-season water. In Ashl ey 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 ivlay and the last one the latter part of August. Small grains receive 
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 first one being about March 1 and the last not later 
than the middle of June. Grains and beans get by with one irrigation. 
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New Mexico.- The greater part of the New ~lexico irl'igated land 
within the Upper Colorado River-Basin is irrigated from the ·San Juan and 
Ariimos Rivers and has a water supply adequate to mature crops. Elevation 
~f 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 yields 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 one toward the end of June. 
Orchru>ds receive five or more ir:cigatiolls each year beginning the middle 
of MIlJ" and extending pretty well through September wi th some farmers even 
irrigatihg later. The only other two areas in New Mexico considered were 
the La Plata and the Dulce, in each of which the irrigation supply is ex­
tremely short in ·the latte." 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 in the' rivers. 

Arizona. - A large portion Or the Arizona irrigated land wi thin 
the Upper Colorado 3i vel' Basin is" located in the v-icini ty of Chinle and 
Kayenta and is farmed by Indians. The Weathe:cBureau frost-free period 
varies from about 140 days to over 200 days. The crops consist of about 
65 percent corn and cereals, 10 percent alfalfa and 25 percent beans and 
miecellaneous. Of the 9,840 acres of irrigated land, 5,600 acres have an 

- adequate wa·ter supply and 4,240 acres are irrigated only when flood waters 
are available (16) • 

ESTlMATES OF BATES OF CONSlMPTIVE · USE 

In computing rates of consumptive use of ,rater, the Blaney­
Criddle method ahd formula U a reF are used. . The values of. coefficient 
(K) are shown in table 2. A consimpti ve use factor (F )- for the growing, 
frost-free 'or irrigation period is used; Mean monthly temperature, pre­
cipitatioh records are shown in the appendix. 

In iga tEidcrops 

Rates '01' conSimptive use of water by alfalfa 'and grass hay are 
established for threetyp.es 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 irL"igation practice are : 
(1) A water supply ade~uate to satisfY the requirements of crops and 
acreages now irrigated. (2) A definitely short late~season irrigation 
water supply, ·usually found on the smaller unreguUi.ted .streCl!lls. It 1s -
assumed that ·theper·iod of use of1rrigation water is i·from · the date of 
first irrigation to the date of last irrigation; plus two weeks for grass 
h83 and pasture and three weeks for alfalfa. These. periods aftec the 
last irrigation -are added to take 'care of residual soil 'moisture which 
·is used by the crops. ' HOwever, in no case was the period extended beyond 
the end of thefrost-f'r'ee period. (3) IrrigatIon of crop" landS no:rmally 
floodeddur'ing the peri-od of high run-off each year, ' This· -practice gen­
erally applies only to grass hay or pasture land. After tiieflow, in the 
rivers declines, irrigation water is applied throughout the remainder of 
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the eeason. Man-made consumption of irrigation water occurs only after 
the high water recedes and irrigation begins. 

The irrigated areas, Weather Bureau stations and irrigation 
periods for alfalfa and grass hay used in computing water consumption 
rates are ·shown in table 3. It is assumed that the growing seasons for 
orchard and native vegetation are the same as the frost-free periods, 
that snail 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 months. For crops grown in an area having a growing season greater 
than 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 and Elk River areas, Colorado is shown in 
tab~es 4 and 5. The results of Similar computations for normal water con­
sUllption rates for irrigated crops during the growing period fo r areas in 
the entire Upper Colorado River BaSin are summarized in table 6. These 
estimates are based on the assumption that a water supply ample to satis­
fy the water re~uirement of the plants is available 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 conditions. 
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 
24.5 - 5.6 e 18.9 inches or L 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 1 summarizes the results of computations 
of rates of consumptive use minus rainfall during the growing or irriga­
tion season. 

Under virgin conditions some of this land may have received 
moisture from a high water table or it may be received 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. 



Table 3 - Irrigated areas, . Weather Bureau stations, and irrigation 
periods used 1n. computing consumptive use of irrigation 

water - Hyom1ng, Colorado, Utah, Mexico and .Ari7.ona. 

Unit Weather Bureau wa~r 11 I Frost-rree g/ ~falfa .3 

N°'1 
Area station' supply I peri~d ... . . •.. irrigation 

$eaeon 

WYOMlNG 
1 men Valley Eden F 6/11 - 9/11 5/~5 - 9/11 
2 Pinedale Pinedale F 6/~2 - 8/29 5120 - B/29 

N.O. 6/22.- 8/29 
3 Big. Piney Big Piney ' S 6/22- 8/29 5/10- 8/15 

N.O • . 6/22 - 8/15 
4 EfVil's Fork Kammerer F 6/7 - 9/15 5/15 - 9/15 

N.O. 6/'20 - 9/15 
5 ,Black's Fork J..yman '. S 6/9 - 9/17 5/10 - 8/15 

Little Snake 
N.O. 6/20 - 8/15 

6 Dixon S 6/4 - 9/11 5/5 - 8/15 
7 Henry's Fork Manila S ' 6/1~! :- 9/14 .. .. 5/15- B/20 

COLORAlX) 
1 Upper Yempa .and 

. Elk R1ver Steemboat Springs F ' 6/27 - 8/5 . 5/10 - 8/25 
S ··· · 5/10-7/31 

N.O. 7/8 -7/31 
2 Lower' Yempa and . 

tribut~ies . . Hayden S 6/11., 9/13 5/5 - 7/31 
3 Li ttle Srul.ke Ri ver. DiXon S 6/4 . - 9/11 . 5/15 -8/20 
4 WhiteRiver direct Meeker F 6/10 .; 9/11 5/15- .9/11 

. N.O. . . 7/12 - 9/11 
5 White River 's 6/10 - 9/n 5/15 - 7/20 

tributaries Meeker N.O. 7/12 - .7/13 
6 Colorado River Green Mt. Dam F .' 6/15 - ·9/6 5/20 - 9/6 

above Glenwoo,d &. Blue Valley 
Ranch 

6a MUdd;y Troulllee.ame Green Mt • . DBm . S · 6/15 -9/6 . 5/10 - B/10 
& Blue Valley . N.O. 7/18 7 e{J 

Ranch 
7 Blue River . Green Mt.. Dam . 

6/15': 9/6 & Blue Valley Ranch F 5/20 - 9/6 
N.O. 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 Gypsun Creek Eagle S 5/1 - 7/21 

10 Roaring Fork Aspen F 6/10 - 9/15 6/1 - 9/15 
above Basalt S 6/1 - 9/1 

11 Roar1ng 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 S 5/15 - 10/3 5/25 - 8/1 
12a Plateau Creek Collbran S 5/26 - 9/29 5/1 - 7/15 



No. 

13 
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Table 3 - (Cont'd) - Irrigated areas, Weather Bureau stations, and Irrigation 
periods used in computing consumptive use of irrigation water -

Wyaming, Colorado, Utah, New Mex;tco and Arizona. 

Water 1/ Frost-free £/ 
Alfalfa '1/ 

lln1:tL. __ Weather Bureau irrigation 
I Area station supply-, period season I 

COLORADO {Cont'dl 
Grand Valley Frui ta and Grand F 4/24 - 10/lS 4/15 - 10/18 

Junction 
Upper Guzmison Gunnison F 6/18 - 9/2 5/20 - 9/2 

N.O. 7/1 - 9/2 
Tcmichi and 

Cochetopa Gunnison S 6/18 - 9/2 5/20 - 8/10 
N.O. 7/1 - 7/26 

North Fbrk Gunnison Paonia S 5/5 - 10/12 4/20 - 7/15 
Upper Unccmpahgre t-1ontrose and F 5/28 - 9/19 5/15 - 9/20 

Cimarron and Guzmieon 
Dallas 

Uncompahgre Project Montrose and 
Delta F 5/5 - 10/ 6 5/1 - 10/6 

Li ttle Dolores Grand Junction S 4/13 - 10/26 4/15 - 9/1 
19a Lower Dolores Frut ta and Grand 

4/15 - 10/18 Junction F 4/24 - 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 - 8/1 

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 

Pedra Area Ignacio F 6/5 - 9/23 5/5 - 9/23 
25 An1mas River Durango F 6/1 - 9/26 5/1 - 9/26 
26 Florida Area Durango S 6/1 - 9/26 5/1 - 7/21 
27 La Plata (Colorado Cortez and 

Area) Lewis S 5/30 - 9/26 5/15 - 8/8 
28 Mancos Area Cortez S 5/26 - 9/29 5/1 - 7/21 

UTAH 
1 Ii9""nry' s Fork Manila S 6/13 - 9/14 5/15 - 8/20 
2 Ashley Valley and 

Brush Creek Vernal F 6/1 - 9/1S 5/10 - 9/18 
3 Oure.v Myton S 5/17 .: 9/30 4/10 - 7/21 
4 Valley lands -

Uinta Basin Myton) 
Ft. DUChesne) S 5/20 - 9/27 4/15 - 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, Weathel' Eureau atations, and irrigation 
I.periods used in computing consumptive use of irrigation water -

Wyoming, Colorado, Utah, New Mexico and Arizona. 

Unit Weathe;r- Bureau Water :J::I Frost-free 2/ 
Alfalfa ]1 

--r----------.- il"l'ige,tion 

N0'1 Area . . station su,pply peripd BeaSOn 

llTAll ( Cont I d) 
7 Green River Green River F 5/2 - 10/9 4/10 - 10/9 
8 Moab Moab S 5/18 - 10/17 4/1 - 8/31 
9 La Sal La Sal S 5/25 - 10/1 4/15 - 7/25 

10 Monticello La Sal S 5/25 - 10/1 4/15 - 7/31 
11 Huntington, ··Castle 

Dale, Ferron Castle Dale S 5/22 - 9/27 4/15 - 8/31 
12 Emery - Hanksville Emery S 5/24 - 9/27 4/15 - 8/31 
13 Loa Loa S 6/12 - 9/9 5/1 - 8/15 
1'. Escalante Escalante S 5/15 - 10/1 4/15 - 8/15 
15 Blanding Blanding S 5/11 - 10/13 4/15 - 7/31 
16 Paria River Tropic S 5/25 - 10/6 4/15 - 8/15 

NEM MEXICO 
1 Dulce - Upper 

Navajo Dulce S 6/11 - 9/20 5/15 9/13 
2 La Plata Ft. Lewis and 

Bloomfield S 5/21 - 10/1 5/15 - 8/8 
3 Blocmfiold - Blocmfield and 

Shiprock Shiprock F 5/5 - 10/13 4/10 - 10/13 

ARIZONA 
1 Chinle Chinle F 5/ 16 - 10/7 5/1 - 10/7 

S 5/1 - 7/15 
2 Kayenta Kayenta F 4/28 - 10/13 4/10 -10/13 

4/10 - 7/15 

1/ F = ]'ull water supply for all crops. 
S = Short water supply for alfalfa, grass hay and pasture. 

N.O. := Natural overflow on grass hSi)' meadows and pasture during flood stage 
of river ,or stream, provides moisture before irrigation begins. 

]/ From U. S. Weather Bureau records. 

]/ From interviews with farmers, count,y agents~ water masters, river 
commissioners, and others. The end of the irrigation season is 
assumed to be the end of the frost free period in areas of full 
water supply. Where the water supply 1s short it is assumed that 
alfalfa would continue to use residual moisture in the soil for 
three weeks after the last irrigation. Grass hSi)' and pasture are 
asslmed to use resid,ual irrigation water from the soil two weeks 
after the last irrigation. 



Table 4 - Example of observed monthly temperatures, precipitation, percent 
of day tUne hours and calculated consumptive use factor, in the 
Upper Yampa and Elk River areas of the Upper. Colorado River 

. . . Basin. 

W. B. Station Steamboat Springs Coun~ Routt state Colorado 
. " . . 

Sta. NO._ .... 301.,,31.-_____ Elevation 6,770 Ft. Latitude 400 30 'N. 
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Month .- Full 1/ Short 2/ Natural over-fl ow 
or Water SunnLv '5110 --8/2'5 5/10 --7/3] 3/7/8 - 7/31 

Period t I 1l I f I R fl R I f I R f I R 
. ,OF. Percent ~ ~ ~ Inches 

January '· 13.9 6.72 0.93 2·31 
February 18.6 6.71 1.25 2.43 
March 26.2 8.33 2.18 2.39 
April 38.2 8.96 3.42 2·27 
Ma,y 48.2 10.05 ,4.84 2.23 3.23 1.49 3.23 1.49 
June 55·2 10.15 5.60 1. 38 5.60 1.38 

1-27 5.04 1.24 
28-30 0.56 0.14 

July 61.6 10.26 6032 1.58 6.32 1.58 6.32 1.58 4.74 1.18 
August 59.4 9.56 5.68 1.76 4.58 1.42 
September 52.1 8.)8 4.37 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 38.4 100.00 40.84 24.07 15.15 4.45 4.74 1.18 
5/10-6/27 8.27 2.73 
6/28-8/25 11.46 3.14 

t ~ Mean monthly temperature in degrees; p = Monthly percent of da,ytUne hours; 
f == ll..12 = Monthly consumptive use factor; R = Precipitation in inches. 

100 
1/ Full water supply for all crops. 

~~ 
Short water supply for alfalfa, grass ha,y, and pasture. 
Natural overflow on grass ha,y, meadows and pasture during flood stage of 
river or streems. 



20 

Table 5 - Example of computations of rates of ponsunptive uae of water in the 
Upper Yampa and Elk River areaa o;t' the Upper Colorado River Ilasin. 

Classification I 
IrriBated croEs 

.Alfalfa ' . .' 

. . 
Alfa.lfa 
Gr~66 H~' 

Incidental areas 

Wa ter surfaces 
Native vegetation 
Very dense 
Dense 
Medium 
Light 
Sparse 
Seeped areas 

supply 
Water I 

Full 11 
Full II 
Short2/ 
Full 1.7 ' 
FUll II 
Short-21 
N. 0.31 

K I 

0.70 
0.85 
0.85 
0.60 
0.75 
0.75 
0.75 

1. 35 
1.20 
1. 00 
0.80 

0.90 

U ;;"KF":;;;'coneunptive use in inches. 
factors for the period. 

(totai f) I U R 

~ rnches 

8.27 5.79 2.73) 
11.46 9.14 3.14) 
1~15 12.88 4.4..5 
8.Z7 4.96 2.731 

11.46 8.60 3.14) 
15.15 11.36 4.45 
4.74 3.56 1.18 

11.46 10. 88 

11,46 15.47 3.14 
11.46 13.75 3.14 
11.46 11.46 3;14 
11.46 9.16 3:14 

(Precipitation only) 
11.46 10. 31 3.14 

U minus R 

9.66 
8.43 

7.69 
6.91 
2.38 

7.74 

12.33 
10.61 

8.32 
6.02 

F ~ Sum of the monthly consumptive use 
K~U F Empirical coefficient detennined 

expor~entally. R; Precipitation in inches. 

11 Full water supplY for all crops. 
'21 Short water supply for alfalfa, grass hay, and pasture. 
31 Na tural overflow on grass hay, meadows and. pasture during flood stage 

of river or streams. 
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Table 6 - Summary of est~ates of normal unit consumptive use of water rates 
for irrigated crops d~i~ the irrigation period for areas in the 

Upper Colorado River Basin. 

Normal rate consum tive use 1/ 
Unit Grass Corn 

Water Alfalfa Ha.Y Grain.s I;Uld O):'chard 

No.1 
suppl.;; and and other 

Area I pasture beans annuals 

~ ~~ ~ Ihches 
ARIZONA 

1 Chinl~ F 28.3 24.2 15.4 20.1 
Chinle S 13.9 10. 8 15.4 20.1 

2 Ka;yenta F 32.5 28.7 15.2 20.5 
Ka;yenta S 16.9 13.5 15.2 20.5 

COLORADJ 

1 Upper Yampa and Elk River F 15.5 13.6 8.6 8.6 
Upper Yampa and Elk River S 12.9 11.4 8.6 8.6 
Upper Yampa and Elk River N.O. 3.6 

2 Lower Yampa and Tributaries S 14.6 11.7 14.0 
3· Littl~ 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.O. 0.0 
6 Colorado River above Glenwood F 16.3 14.3 11.7 
&I. KrEl!lIlIlling, Mudd;)', Troublesome S 14.4 11.6 11.7 11.7 

Kremmling, Mudd;y, Troublesome N.O. 2.4 
7 Blue River F 16.3 1403 11·7 

Blue Eiver N.O. 7.0 
8 Eagle River and Upper Eagle R. F 18.5 16.2 11.6 11.6 

Eagle River and Upper Eagle B. N.O. 7·1 
9 Gypsum Creek S 12.7 10.4 11.6 11.6 

10 Roaring Fork, above Basalt F 16.3 14.4 12.7 1303 
Roaring Fork, above Basalt S 14.7 13. 0 12.7 13·3 

11 Roaring Fork Glenwood Springs F 24.2 21.4 14.6 19.0 17.8 

to Basalt S 17.5 14.2 14.6 19.0 17.8 

12 Rifle-Silt to Glenwood Springs S 12.8 9·9 15.0 19.4 18.7 

12a Plateau Creek S 12.8 11.3 14.5 18.5 16.3 

13 Grand Valley F 32.4 28.6 15.2 20.6 24.0 

14 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 

16 . North Fork Gunnison S 14.5 11.5 14.6 19·3 20.5 

17 Upper Uncompahgre, C~arron F 21.2 18.7 14.9 19.7 20.2 

and Dallae 
18 UncomPahgre ProJeot F 27.9 24.6 15.2 20.0 20.6 

19. _ Little !:blores S 26.3 21.8 14.6 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, Lllylands, 
Disappoin1lllent S 14..3 11.1 14.1 

22 Montezuna Area F 24.5 21.5 14.8 18.9 16.7 

23 Upper San Juan Valley F 17.8 15.6 



Table 6 (Cont'd) - Summary 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. 
0-

NOlmal rate coneumpti ve use 17 
Unit Grass Corn 

water Alfalfa hay G1:'ains and Orchard 

T 
supply and and other 

No. Area pasture Beans annUals 

COLORAD:) (Continued) ~ ~ Inches ~ ~ 
24 Pine Biver and Piedra Area F 22.4 19.6 14.2 18.6 14.2 
25 Animas River F 22.9 20.1 14.0 17.1 14.8 
26 Florida Area S 13.2 10.8 14.0 17.1 14. 8 
27 La Plata (Colorado portion) S 14.4 11.6 14.2 17.2 15.1 
28 Mancos Area S 14.0 11.5 14. 8 18.9 16.7 

N.l!.W MEXICO 

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 20.4 21.9 

]!@ 
1 IIenry I s Fork S 16.8 14. 0 14.0 
2 Ashley Valley and Brush Creek F 21.8 19.2 14.9 
3 Our&y S 17.1 14.2 
4 Bench1ands - Uinta Basin S 23.4 20.6 14.6 18.2 15.7 
5 Valley lands - Uinta Basin S 25.0 22.1 15.1 19·3 17.6 
6 Price Hi ver F 26,7 23.5 15.4 19.9 18.7 
7 Green River F 32.5 28. 6 16.2 21.7 23.0 
8 Moab S 28. 8 24.2 1503 20.9 25.3 
9 La Sal S 16.4 1303 14.7 18.7 16. 8 

10 ~1onticello S 17. 6 1403 14.7 18.7 16. 8 
11 Huntington, Castle Dale Ferron S 23.1 1903 14. 6 18.7 16.7 
12 Emery-Hanksville S 22.5 18. 8 14.2 18.2 18. 6 
13 Loa S 17.7 14. 5 i~:~ 14 Escalante S 2003 16.8 13.7 17·9 
15 Blanding S 18.2 14. 8 14.8 19.4 20.1 
16 Paria River S 20.1 16.6 14.5 18.5 17·0 

WYOM ING 
1 Pinedale F 14.8 13.0 

Pinedale N.O. 9.8 
2 Il1g Piney 3 14.7 11. 9 

Big Jiiney N.O. 6.8 
3 Eden Valley F 17.2 15.1 13.4 
4 Ham's Fork F 18.6 1603 13. 2 

Ram's Fork N.O. 12.2 
5 B1ack' s Fork S 16.2 13.0 13.6 

B1ack' s Fork N.O. 7. 5 
6 Henry's Fork S 16.8 14.0 14.0 
7 Li ttle Snake S 16.9 13.8 13.9 

Li ttle Snake N.O. 4.9 
]) Includes irrigation water plus precipitation. 
F : Full water supply for all crops. 
S = Short water supply for alfalfa, grass hay, and pasture. 

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



Tabl.e 7 - SUlIIIlB.ry of est1mates of normal unt t "consUILpt1 ve use of water rates 
minus precipitation" for irrigated crops fol:' the irrigation period 

for areas in the Upper Coloraqo River Basin. 

Thlit 
Normal rate consunptive use 1,/ 

Grass Corn 

23 

Water Alfalfa ha;y Grains and Orchard 

I suppq and and other 
No. Area inastUN: beans almual.s 

~ ~~ Inches ~ 
@IZONA 

1 Chinle F 23.0 19.2 12.5 15.8 
Chinle S 1203 9.7 12·5 15.8 

2 ~enta ]' 27.5 23.6 1303 17.0 
Ka;yenta S 1503 12.2 1303 17.0 

COLORAOO 

1 Upper Yampa and Elk River F 9.7 7.7 5.5 5.5 
Upper Yampa and Elk R1 ver S 8.4 6.9 5.5 5.5 
Upper Yampa and 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 WAite River - Direct F 13·2 10.9 9.2 7.4 

White River - DIrect N.O. 5.6 
5 White-River Tributaries S 8.4 6.4 9.2 7.4 
6 Colorado River above Glenwood F 11.8 9.8 8.1 
611. Kremmling, Muddy, Troublesome S 10.6 8.2 8.1 8.1 

Kremmling, Muddy, Troublesome N.O. 1.7 
7 Blue River F 11.8 9.8 8.1 

Blue River N.O. 4.7 
8 Eagle River and Upper Eagle R. F 13.3 11.0 8.2 8.2 

. Eagle River and Upper Eagle R. N.O. 4.8 
9 GypSUD. Creek S 9.4 703 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 Glenwood Springs 
to Basalt F 17.1 1403 10.4 12.9 11.1 

Roaring Fork Glenwood SprIngs 
10.4 to Basalt S 13·0 10.1 10.4 

12 Rifle-Sil t to Glenwood Springs S 11.0 8.4 12.4 15.7 1403 
1211. Plateau Greek S 10.0 8.5 11.1 13.4 11.0 

13 Grand Valley F 2803 24.5 13.2 17.6 19.2 
14 Upper Gunnison (excluding F 11.7 9.7 7.5 7.5 

Tbmichi and Cochetopa) 1'1.0. 6.1 
15 Tomichi and Cochetopa S 10.1 7.4 7.5 

Tomichi and Cochetopa N.O. 2.6 
16 _ North Fork Gunnison S 11-3 8.5 11.4 14.8 14.2 

17 Upper Uncompahgre Cimarron F 16.8 14.3 12.5 16.0 15.5 
and Dallas 

18 Uncompahgre Project F 23.2 20.0 13·0 16.6 16.2 

19 Little Dolores S 22.8 18.6 12.6 17.5 21.0 
1911. Lower Dolores F 28.3 24.5 13.2 17.6 19.2 
20 Dolores River S 11.9 9.2 11.6 13.9 11.6 
21 San Miguel - Liq Lands -

Disappoin1ment S 10.5 8.0 8.8 
22 Montezuna Area F lB.9 16.0 11.6 13·9 11.6 

23 Upper San Juan Valley F 11.0 8.B 



Table T (Continuod) - Sumnary of est1J:natel;! of, normal unit ," consunpti ve uee of 
water rates minus precipi:t;ation" for irrigated crape for the irrigation 

period for area~ in the Upper Colorado River Basin. 

unit 
Normal rate consumptive use 11 

Grass Corn 
Water iAlfalfa hay Grains and Orchard 

I 
supply and and other 

No. Area ipasture beans annuals 

~ ~~ Inches ~ 
~O~ (Continued) 

12.6 8-3 24 Pine River and Piedra Area l!' 15.5 12.7 9.3 
25 .An1J:nas River l!' 14.9 12.1 8. 8 10.2 7.9 
26 Florida, Area S 9.8 7. 8 8.8 10.2 7.9 
21 ' La Plata - (Colorado Portion) S 11.2 8. 8 9. 9 11.4 9.2 
28' Mancos Area S 12. 0 9·7 11.6 13.9 11. 6 

NEW MEXICO 
i Dulce S 13.1 10. 3 7·9 
2 La Plata 8 11. 8 9.3 10.5 
3 Bloomfield Sh~prock F 27·0 23.2 ' 13.4 1-7.2 17·2 

UTAH 
I ' 'Henry's Fork 8 13.9 1103 11. 3 
2 Ashley Yalley 'and Brus~ Creek F 18.7 16.1 13.1 
3 Ouray 8 15.1 12.3 ' 13.2 
4 Benchlands-Uinta Basin 8 19.0 15.7 11. 6 14.2 11.7 
5 Valleylands-Uinta Basin S 21.9 18~9 ' 13.2 16.6 14.6 
6 Price River F 21.7 18.5 12.7 15.8 14.1 
7 Green River F 28.8 25.0 14.7 19-3 19.7 
8 Moab S 24.8 20.4 13.1 17.8 ' 2003 
9 ' La 8al ' ,8 13.0 10·3 11.1 

10 Monticello , S 13. 9 11.0 11.1 
11 Huntington-Cas~le Dale-Ferron S 19.6 16.1 12.1 15.1 13·0 
12 Elnery-Hanksvllle S 19.1 15.6 11.8 14.7 14.2 
13 Loa S 15. 0 12.9 1003 
14 " Escalante 8 16.3 13-3 11.0 13.6 12.1 
15 Blanding 8 15.4 12.2 12-3 15. 6 14. 8 
16 ' Paria River S 16.4 13.3 ' 11.1 13.5 ' : 12.0 

WYOMING ' 
1 Pinedale F 11.4 9.6 

Pinedale N.O. 7. 5 
2 Big Piney , S 11.9 9-3 

Big Piney N. O. 5·7 
3 'Eden Yaney F 14.5 12.4 11.1 
,4 'Ram's Fork F 15.6 13.4 11.0 

Ham's Fork N. O. 10.2 - ' , 

5 'Black' e Fork S 12.9 9. 9 10.9 
Black's , Fork N.O. 5.8 -

6 Henry's Fork S 13.8 10;9 11. 3 
7 Little Snake S 13-3 10.5 10.7 

L1 ttle Snake N. O. 3.8 
11 Includes irrigation water only (consumptive use minus . ~al,nfall). 
F = Full water supply for all crops. ": ! 

S := Short water supply for alfalfa, grass bay and pasture. ' 
N.O. = Natural over-flow on grass bay, meadows and pasture during flood ,stage .of 

river or ,streams. 
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Native vegetation and incidental areas 

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

Consumptive use · of water by native vegetation varies according to the 
quantity of moisture available (17). Plants adapted to an extreme econcrny of 
water do not continue the seme low rate of use during periods of more abundant 
supply. Precipitation, varying widely from year to year, produces a more 
vigorous growth that has a greater coneumptive use in wet years than in dry. 
Drought periods al'e seldom so severe that there is a widespread destruction 
of vegetatton from lack of moisture. 

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

Much of the arid region has ground water only at depths beyond 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 Bra a few des.ert 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 a middle group 
between desert growth that has no connection with ground water and plants that 
grow with their roots su'tmerged. These comprise a great variety, ranging ·from 
emaIL ground plants to large trees, Salt grass, seepweed, salt bush and same 
species of sacaton are in this group. 

Riparian or river-b·ottom 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, cattails, and sedges, are users 
of large quantities of water. 

Meteorological conditions influencing evaporation from water surfaoes 
likewise affect transpiration from vegetation and evaporation from soils. Both 
evaporation and transpiration freely respond to temperature, wind movement, 
and humidi ty. 

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



Table 8 - Summary of estimates of normal unit consumptive use of water 
rates for native vegetation and areas receiving vater­
incidental~ to irrigation in the Upper Colorado River Basin. 

Normal rate consumptive use 11 
_I 

Unit Water Native vegetation ~! 

NO.' 
sur- -very I I MeCll- I: I Area faco dense Dense um Light Sparse 

Seeped 
3.1 land 

Inches Inches Inches Inches Inches Inches Inches -- --- --- --- -------
ARIZONA 

1 Chtnre- 28.7 40.8 36.2 30.2 24.2 7.2 ZT.2 
2 Kayenta 33.) 47.6 42.3 35.2 28.2 6.6 31.7 

COWRAOO 
1 Upper Yampa and Elk River 10.9 15.5 13.8 11.5 9.2 6.1 10,] 
2 Lower Y~pa and tl'ibutal'ies 18.0 25.) 22.7 18.9 15.1 7.0 17.0 
3 Little Snake River 18.6 26.4 23.5 19.6 15.6 6.4 17.6 
4 White River Direct 17.6 25.0 22.2 18.5 14.8 7.6 16.6 
5 Whits River tributaries 17.6 25.0 22.2 1,8.5 14.8 7.6 . 16.6 
6 Colo. River above Glenwood 14.9 21.1 18.8 15.6 12.5 14.1 

6a Kremmling, Muddy, and 
Troublesome 14.9 21.1 18.8 15.6 12.5 14.1 

7 Blue River 14.9 21.1 18.8 15.6 12.5 '14.1 
b Eagle River and Upper 

Eagle River 14.7 20.9 18.5 15.4 12.4 6.4 13.9 
9 Gypsum 14.7 20.9 18.5 1).4 '12.4 6.4 13.9 

10 Roaring River abovs ~asalt 16.8 23.9 21. 3 17·7 14.2 7.5 15.9 
11 Roaring Fork-Glenwood 

Springs to Basalt 26.0 36.9 32.8 27.3 21.9 9.7 24.6 
12 Rifle-Silt to Glenwood 

Springs 2703 38.8 34.5 28.8 23·0 7.4 25.9 
13 Grand Valley 35. 0 49.8 1~4.2 36.9 29.5 7.3 33.2 
14 Upper Gunnison 13.8 19·7 17·5 14.6 11.7 6.4 13.1 
1) Tomichi and: Cochetopa 13.8 19.7 17.5 14.6 11.7 6.4 13.1 
16 North Fork Gunnison 30.0 42.6 37.9 31.6 25.2 9.3 28.4 
17 Upper Uhcompahgre, Cimar-

ron and Dallas 21.7 30.8 27.4 22.8 18.3 6.8 20.6 
18 Uncompahgre Project 30.2 42.9 38.1 31.8 25.4 6.8 28.6 
19 Little L'olores 38.4 54.5 48.4 40.4 32.3 7.7 36.} 
20 Dolores River 24.4 34•6 30.8 25.6 20.5 8.1 23·1 
21 San Miguel, Lilylands, 

Disappointment 20.6 29·3 26.0 21.7 17.4 9.4 19.5 
22 Montezuma Area 24.4 34.6 30.8 25.6 20.5 8.1 23.1 
2;3 Upper San Juan Valley 14.7 20.9 18.7 15.5 12.4 8.5 13·9 
24 Pine River and Piedra Area 20.8 29.6 2603 21.9 17.5 9.0 19.7 
25 Animas River 21.6 30.7 2703 22·7 18.2 9.9 20.5 
26 Florida Area 21.6 30.7 27.3 22.7 18.2 9.9 20.5 
27 , La Plata (Colorado ~ea) 22.1 31.4 27.9 23.2 18.6 8.8 20.9 
28 M~cOS ~ea 24.4 34.6 30.8 25.6 20.5 8.1 23·1 



Table 8 (Continued) - 'Summary of estimate~ ~f normal unit consumptive use of 
water rates for native vegetation and areas receiving water 
inCidentally to irrigation in the Upper Go10rado ~iver Basin. , 

' . , . 
Normal rate consumptive use 11 

Unit water Native vegetation EI 
sur-

No·l - '. 
face Very 

Mea'-l ' / 
Seeped 

Area dense Dense i lJll ' Li'ght Sparse J.I ,land 
; 

Inches Inches InchssInchee Inches Inches ~ -------------
NEW MElCICO 

1 Dulce , 18.8 26.7 23..8 ' 19.8 15.8 ' 9.5 • 17.8 
2 La Plata Area 25-3 3.5.9 31.9 26.6 ' 21.3 8.3 24,.0 
3 Bloomfield 'Shiprock 31.9 45-3 40.3 33.6 26.9 6.5 30.2 

utAH 
22.6 " 16:9 1 Henry's Fork: 17.8 25.4 18.8 , 15·0 5.7 

2 A.eh~ey ' Valley and, Brush ' 
Greek 21.5 30.6 27·2 22.7 18.1 5.5 20.4 

3 Ouray Area 27-3 38.8 34.5 28.7 23·0 5.1 25.9 
4 Bench1ands, Uinta 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 21.6 5.0 24.3 
6 Price River 27· 3 ' 38~8 34.4 28.7 23.,0 7·5 '25..8 
7 Green River ' 33.5 47.7 42.4 35.3 28.2 4.9 31.8 
8 Moab 36.9, ' 52.5 46.6 38.9 31.i : 7·5 35.0 
9 La Sal 23.7 33.6 29.9 24.9 ' 19.9 8.3 22.4 

10 Monticello 23.7 33.6 29.9 24.9 19.9 ' 8.3 22.4 
11 Huntington Cast1eda1e 

30.9 Ferron ' 24.4 311.7 25.7 20.6 6.2 23.2 
12 Enery-Hanksvi11e 27.1 ' 38.6 ' 34.3 ' 28.6 22.9 6.0 25~7 
13 Loa 16.9 24.0 21-3 17.8 14.2 5.4 16.0 
14 Escalante 26.1 37.1 3'3.0 27.5 22.0 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 31.4 ' 26.2 20.9 ' 8.4 23.,6 

WYOMING 
1 Pinedale 12.4 17.6 15.6 13.0 10.4 5.2 ' '11.7 
2 Big Piney 12.4 17;6 15.6 13·0 10.4 5.0 11.7 
3 Eden Valley 17.0 24.1 21.4 17.8 14.3 ' 4.8 16.1 ' 
4 HIlII1's 'FQrk 17.8 ' ,25.3 22.5 , 18.8 l5.0 5.2 16.9 ' 
5 Black's Fork 18.4 26.1 23.2 19.4 1.5.5 " 6.0 ' 17 ~4 
6 Henry' ~ Fork 18.6 26.4 23:5 19.6 15.6 5.7 ' 17.6 
7 Li tUe Snake 17.8 25.4 22.6 18.8 15.0 6.4 16.9 

1/ For ,frost free period only. Includes precipitation., 

~~ See table 2 for ~pes ,6f native vegetation. ":,, 

Precipi tation duriUS the frost free period plus, 5 percent of', winter ' 
. c, . . 

" I, . 

prectpi tation not to exceed 3 inchee,' 
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rabbit-brush, willows, and tules depending on the degree of moisture present. 
In some areas, where alkali is concentrated, no vegetation grows. 

Evaporation and meteorological observations made from April 1939 to 
March 1,943 at Montrose, Colorado Cl,.g) are shown in the appendix. These are 
used to establish coeffic,tents to be used in estimating evapOl'ation-rates 
from free water surfaces in the Upper Colorado River Basin 

The results of computations of normal vater consumption rates for 
native vegetation, seeped land and vater surface during the frost free per­
iod are summarized in table 8. The estimates for native vegetation are 

" based on the assumption that a water supply ample to satiSfy the water 1'10-

quiroments of the plants is available. 

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 nati·ve vegetation and areas receiving water incidentally to 
irrigation in the Upper Colorado River BaSin during the frost free period. 

APPLIOA'l'ION OF CONSUMPrlVE USE RATES TO VALLEY AREAS 

. The unit consumptive use rates shown in tables v, 7, 8 and 9, may 
be applied to large valley areas by the "integration" method (2) (3) to 
compute the total amount of water normally consumed for a given area in, 
acre-feet. Briefly stated, consumptive use for a specified time, as de­
termined'by the integration method, is the summation of the products of 
cQIlsumptive use for each crop times its area, plus the consumptive 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 
URit con~umptive 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 valley con­
sumptive 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 it 
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
s'Li!llptive use. 

In 1938-41, Erickson i~ a four-year study of consumptiVe use of 
irrigation water in the Lower Uncompahgre Valley, made a sUrvey of water­

' using areae 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 • Sunmary of estimates of nonnal "unit constmptive use of water rates 
minus precipitation" for native vegetation and areas receiving water 

incidentally to irrigation in the Upper Colorado River Basin. 

N.o. 

ARIZONA 

1 chinls 
2 Ke.renta 

COLbRAOO 

Area 

1 Upper Yampa and Elk River 
2 Lower Yampa and Tributaries 
3 Little Snake River 
4 White River Direct 
5 White River Tributaries 
6 Colo • . River above'Glenwood 
6a Kremmling, Muddy, Troublesome 
7 Blue River 
8 Eagle River and Upper Eagle R. 
9 GypStm 

10 Roaring River above Basalt 

I N,noa1 r.to 'one .. ,t1y, .. , 11 

35.7 
42.8 

31.2 
37.' 

19.1 
23.4 

6.0 
11.2 
12.2 
10.2 
10.2 
8.9 
8.9 
8.9 
8.9 
8.9 
9.7 

11 RoariDg Fork - Glenwood Springs 

7·7 
14.0 
15.2 
13.0 
13·0 
11.2 
11.2 
11.2 
11.3 
11. 3 
12·3 
19·3 
22.9 
30.2 
10.5 
10., 
23.7 

12-3 
21.6 
23;0 
20.4 
20.4 
17.5 
17·5 
17.5 
17.4 
17.4 
19.4 
30.2 
34.4 
45.0 
16.3 
16-3 
36-3 

10.6 
18.7 
20.0 
17.6 
1.7.6 
15.1 
15·1 
15.1 
15.1 
15.1 
16.8 
26.1 
30.1 
39.4 
14.1 
14.1 
31.6 

8d 
15.0 
16.1 
13.9 
13.9 
12.0 
12.0 
12.0 
12.0 
12.0 
13.2 
20.6 
24.4 
32.1 
11.2 
11.2 
25d 

15·2 
18.6 
24.7 

12 Rifle-Silt to Glenwood Springs 
13 Grand Valley 
14 Upper Gunnison 
15 Tomichi and Cochetopa 
16 North Fork Gunnison 
17 Upper Uncc:mpahgre, Cimuron 

and Dallas 
18 Uncompahgre Project 
19 Little Dolores 
20 Dolores River 

, 21 San Miguel, Lilylands, 
Disappointment 

22 Monteztma Area 
23 Upper San Juan Valley 
24 Pine River and Piedra Area 
25 Animas River 
26 Florida Area 
27 La Plata - (Colorado Area) 
28 Mancos Area 

1 
2 
3 

Nl!W MEl( roo 

Dulce 
La Plata Area 
Bloomfield Shiprook 

17.7 
25.7 
33.1 
19.3 

14.2 
19.3 
9.2 

24.8 
14.7 
14.7 
21.2 
19-3 

12·3 
19.6 
27.4 

26.8 
38.4 
49.2 
29.5 

22.9 
29.' 
15.4 
23.6 
23.8 
23.8 
24.5 
29.5 

20.3 
30.2 
40.8 

23.4 
33.7 
43.2 
25.7 

19.7 
25.7 
13.1 
20-3 
20.4 
20.4 
21.0 
25·7 

17.3 
26.2 
35.8 

18.8 
27·3 
35.1 
20.5 

15.3 
20.5 
10.0 
15·9 
15.9 
15.9 
16.3 
20.5 

8.} 
8.3 

19.0 

14.2 
21.0 
27.0 
15.4 

11.0 
15.4 
6.9 

11.6 
11.3 
1103 
11.7 
15.4 

22.2 
27.0 

7.2 
13.1 
14.2 
12.0 
12.0 
10.4 
10.4 
10.4 
10.5 
10.5 
11.4 
17.9 
21.5 
28.4 
9.7 
9.7 

22.1 

16.5 
24.1 
31.0 
lB.o 

13.1 
18.0 
8.4 

13;7 
13.6 
13.6 
14.0 
lB.o 

11.4 
lB.3 
25·7 
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Table 9 (Continued) - S1.IllIII.ary of estimates of normal unit "constmptive 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 11 
Unit Native vegetation £1 I 

No. I Water Very I i J fSeeped 
Area surface dense Dense Mediun Light! land 

~ ~~~~~ 

~ 

1 Henry's Fork 15.1 22.6 19.8 16.1 12.3 14.2 
2 Ashley Valley and Bt'ush Creek 19.0 28.1 24.7 20.2 15.6 17·9 
3 Our~ Area 24.0 34.5 31.2 25.4 19.7 22.5 
4 :&mch.lands, 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 34.2 29.8 24.1 18.4 21.2 
7 Greenriver 30·3 44.4 39.1 32.0 25.0 28.5 
8 Moab 31.9 47.5 41.6 33.9 26.1 30.0 
9 La Sal 18.4 28.4 24.6 19.6 14.6 17·1 

10 ~1ontlce11o 18.4 28.4 24.6 19.6 14.6 17.1 
11 H~t1ngton Castle-Dale Ferron 20·7 31.0 27.2 22.0 16.9 19.4 
12 Emery-Hanksville 22.8 34.2 30.0 24.2 18.5 21.4 
13 Loa 13·9 21.0 18.3 14.8 11.2 13.0 
14 Escalante 20,3 31. 3 27.2 21.7 16.2 18.9 
15 Blanding 24.1 36.4 31.8 25.6 19·5 22.6 
16 Paria River 19.4 30.0 26.0 20.8 15.5 18.1 

WYOMING 

1 Pinedale 10.1 1503 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 VaUey 14.6 21.8 19.1 15.5 12.0 13.8 
4 Ham's Fork 15.4 23.0 20.1 16.4 12.6 14.5 
5 Black's Fork 15.4 23.1 20.2 16.4 12.5 14.4 
6 Henry's l<"ork 15.2 23.0 20.0 16.1 12.2 14.2 
7 Little Snake 15.1 22.6 19.8 16.1 12.3 14.2 

11 For frost-free or growing season. Does not include precipitation. 
]1 See table 2 for ~pes of native vegetation. 



31 

use m1nus prec1p1tat1on" determined for the period 1938~41 by the methods 
described in this report were applied to the same area. The use of water 
thus determined amounted to 202,187 acre~feet as shown in table 10, or 3.6 
percent greater than Erickson measured by the "inflow~out~flowtl method. 
Similar comparisons were made in other areas with like results. These 
comparisons validate the rates of use computed herein. 
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Average consumptive use of water in the Lower Uncompahgre 
"'."--

Table 10 -
Valley, Colorado, 1938-41, ccmputed by integration method. 

nSlm 

Classification Area 11 Consunpti ve use minus t 
Unit QU8l1tiV Unit Q 
rate rate 

Percent Acres ~ Acre feet ~ Acre teet 

Irrisated CroEs g,1 
Alfalfa 30 21,704 2.60 56,430 2.12 46,012 

He.Y and pasttn'e 15 10,852 2.29 24,851 1.81 19,642 

S:Ilall grain and beans 30 21,703 1.21 26,261 1.07 23,222 

Corn 10 7,234 1.65 11,936 1.44 10,417 

Potatoes 5 3,617 1.65 5,968 1.44 5,208 

Sugar lleets 3 2,170 1.65 3,580 1.44 3,125 

Orchard and truck 7 5,065 1.93 9,775 1.46 7,395 

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

Incidental Areas 

Cropped land (Beeped)~1 38.5 14,180 2.67 37,861 2.20 31,196 

Seeped land and 
moist 51 43.0 15,815 2.67 42,226 2.20 34,793 

River bottom and 
willows 'JI 14.0 5,060 4.40 22,264 3·53 17,862 

Towns J.I 3.0 1,020 1.92 1,958 1.59 1,622 

stream surfaces 'JI 1.5 590 3.74 2,2CJr 2.87 1,693 

Total or weighted average 100.0 36,665 2.91 106,516 2038 87,166 

Total 109,010 2.25 245,317 1.85 202,1/37 

], The area does not include 5,875 acres of arable non-cropped land 
15,980 acres of non-arable, non-cropped land and 38,135 acres of 

]~ 
dry land. Stn'vey by Erickson (!g). 
Consumptive use for irrigation Beason only. 
Consumptive use for entire year. 
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Table A - Consumptive use coefficients for alfalfa based on measured 
consumptive uee and temperature, records and percent of 

daytime hours and growing season in Western Statee 

Growing Consump- Consumptive 
Location Year season or tive use use factor Coefficient 

pel'iod (U) (F) (K) 
Inches 

~~ 

Carlabad, New Mexico 1940 4/18 - U/IO 38.6 43.59 0.885 

Carlsbad, New Mexico Normel 3/28 - 11/3 36.8 47.39 .778 

Fort Stockton, Texae 1940 4/13 - 11/11 40.5 46.28 .875 

Fort Stockton, Texas Normal 3/31 - 11/l2 39.7 48.97 .811 

San Fernando, Calif. 1939 5/26 - 9/9 19.3 23.35 .827 

San Fernando, Calif. 1940 4/1 - 10/31 37.4 43.73 .855 

Bonners Ferry, Idaho 1940-44 5/4 - 9/19 22.8 27.18 .839 

Scottsbluff, Nebr. 1932-35,5/11 .,., 9/26 26.7 29.70 .89-9 

Bozeman, M:mtana 5/24 - 9/16 18.9 22.60 . . 836 

Prosser, Washington 1940-41 4/28 - 10/14 29.65 35.24 .841 

Logan, Utah 1902-11 5/l2 - 10/9 26.91 31.66 .850 

Vale, Oregon 1941-42 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 

I Depth I Consump- Consump-iCoeffi-
I to Growing I tive use tive use I cient Annual I Location Classification I Year water season factor (U) I {K) 

table or I period I (F) I .8::;: L~D _K_ 
~ ~ 

Carlsbad, New Mexico Salt Cedar 1940 2 April to Sept. 40.72 48.61 +.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 ':"7.2 .90 
1 

Carlsbad, New Mexico Sacaton 1940 2 April to Sept. 40.72 37.98 .93 63.75 48.1 .75 

Carlsbad, New Mexico Sacaton 1940 4 April to Sept. 40.72 32.82 .81 63.75 41.1.1- .6;;. 

San Luis Rey, Calif. Cotton and wil1ows1940-43 4 April to Sept. 36.27 48.99 1.35 61.38 62.5 1.02 

San Luia Rey, CRlif. Tulea 1940-43 0 April to Sept. 41.89 47.03 1.12 62.16 58.9 .95 

Montrose, Colorado Water surface 1939-43 0 Apr. 23 to Oct. 
15 34.93 33.26 .95 52,23 43.7 .84 

...., 
--< 



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

Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Annual 

l>Ean Percent 
temper- daytime 
ature hours 

26.8 6.84 

·32.2 6.78 

39.5 8.34 

48.8 8.92 

59.3 9.94 

67.1 9.98 

73.4 10.13 

71.0 9.49 

62.5 8.38 

50.6 7.78 

38.2 6.80 

30.7 6.62 

50.0 100.00 

Consumptive 
use factor 

(F) 

1.83 

2.18 

3.29 

4.35 

5.89 

6.70 

7.44 

6.74 

5.24 

3.94 

2.60 

2.03 

52.23 

Evaporation 

Pan I 

1.30 

1.37 

3.32 

4.95 

7.83 

10.29 

10.41 

8.55 

5.64 

3.53 

1.84 

1.23 

60.26 

Reservoir 
(U) 

0.86 

.95 

2.39 

3.46 

5.64 

7.51 

7.60 

6.24 

4.23 

2.54 

1.38 

.86 

43.66 

= 43.66 
52.33 

= 0.84, annual coefficient. 

- 33.26 
- 34.93 = 0.95, growing season coefficient. 

Coefficient 
ReserVOir 

evaporation 
(K) 

0.47 

.44 

.73 

.80 

.96 

1.12 

1.02 

.93 

.81 

.64 

.53 

.42 

0.84 
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Table D _ .~ Summary of tentative estimates of normal unit consumptive use _ rates for irrigat~d crops and 
native vegetation and evaporation for the frost-free period at typical stations in the 

Upper Colorado River Basin 

Normal Rate of Consumptive Use - Inches 

STATION lRRIGATED CROPS 11 NATIVE VEGETATION 
Water 

Orchards surface Dense Sparse 
No. Location Alfalfa - . ----

ARIZONA 
1 Chinle 25.7 22.6 15.4 20.1 19.6 2B.7 36.2 24.2 7.2 
4 Kayenta 30.0 26.4 15.2 20.5 22.9 33.5 42.3 2B.2 6.6 

New Lees -Ferry 42.2 32.2 - 15.1 21.6 32.2 47.1 59.5 39.7 5.1 

COLORADO 
5 Aspen 15.1 13.3 12.7 16.B 21.3 14.2 1.5 
7 Collbran 25.8 22.7 IB.4 22.4 19.7 2B.8 36.4 24.2 9.8 
8 Cortez 21.8 19.2 14.B IB.9 16.7 24.4 30.B 20.5 B.l' 

10 Crested Butte 9.4 B.3 10.5 13.3 B.9 7.6 
11 Delta 27.5 24.3 15.4 20.4 21.1 30.B 3B.9 25.9 6.3 
12 Dillon 9.1 8.0 10.2 12.B 8.5 6.4 
13 Durango 19.3 17.1 14.0 17.1 14.B 21.6 27.3 1B.2 9.9 
15 Fraser - 9.0 7.i;} 10.0 12.7 8.4 6.9 
16 Fruita 2B.4 25.0 15.7 20.B 21.7 31.7 40.0 26.7 7.0 
11 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 14.2 14.0 1B.o 22 .7 15.1 1.0 
21 Ignacio 18.6 16.4 14.2 - 20.8 26.3 17.5 9.0 
25 - Montrose - - -26.5 23.3 14.9 19.7 20.2 29.6 37.3 2.4.9 -7.2 
27 Norwood 1B.5 16.3 14.1 20.6 26.1 17.4 9.4 
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 36.9 46.6 31.1 8.1 
30 Panonia 26.8 23.7 14.6 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 

tAl 
\0 



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 NATIVE VEGETATION 
. Water 

Orchards surface Sparse 
No. Location Alfalfa 

COLO:RAIJq (Cont.) 

32 Sapin,ero 15.4 13.6 12.5 11.2 21.8 14.5 8.6 
33 Steamboat Springs 9.7 8.6 10.9 13.8 9.2 6.1 
New Eagle 13.1 11.6 14.7 18.5 12.4 6.4 

NEW MEXICO 
37 Bloomfield 21.6 24.3 ' 15.2 20.1 21.1 30.8 38.9 25.9 .7.0 
41 Dulce 16.8 14.8 13 .8 18.8 23.8 15.8 9.5 
47 Shiprock 29.5 26.1 15.5 20.7 22.6 33.0 41.7 27.8 6.1 

.~ 

50 Blanding 26.3 23.2 14.8 19.4 20.1 29.4 31.1 24.7 8.2 
52 Castleda1e 21.9 19.3 14.6 18.7 16.7 24.4 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 24.3 21.4 14.2 18.2 18.6 21.1 34.3 22.9 6.0 
55 Eacalante 23.4 20.6 14.4 18.7 11.9 26.1 33..0 22.0 8.8 
56 it . ' Duchesne 21.7 19.2 14.9 19.0 16.6 24.3 30.7 20;4 4.9 
58 Green River 30.0 26.5 16.2 21.1 23.0 33.5 42.4 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 19.4 14.1 18.7 16.8 23.7 29·9 19.9 8.3 .. 
62 Loa 15.1 13.3 13.3 16.9 21.3 14.2 5.4 
63' Mmila 16.0 14.1 14.0 11·9 22.6 15.0 5.7 
64 M::>ab 33.0 29.2 15.3 20.9 25.3 36.9 46.6, 31.1 1.5 
61 ~ton 24.2 21.4 15.2 19.7 18.5 21.1 34.2 22.8 5.1 
68 Price 24.4 21.5 i5.4 19.9 18.7 21.3 34.4 23.0 1.5 
11 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 consumptiv6 use rates for irrigated crops and 
native vegetation and evaporation for the frost-free P6riod at typical stations in ~he 

Upper Colorado River Basin (Continued) 

Normal Rate of Consumptive Use - Inches 

STATION IRRIGATED CROPS Y NATIVE VEGETATION 

I !I Small II Corn I, Water I Medium I 
Hay grain and and other Orchards surface Dense and seeped I Sparse 

No. Location Alfalfa paature beans annuals land 

WYO!'m!Q 

75 Dixon 16.6 14.7 13.9 18.6 23.5 15.7 6.4 
76 Eden 15.2 13.4 13.4 17.0 21.4 14.3 4.8 
78 Green River 19.4 17.1 14.9 21. 7 27.4 18.3 7.5 
79 Kemmerer 15.9 14.1 13.2 17.8 22.5 15.0 5.2 
81 Lyma.n 16.5 14.5 13.6 18.4 23.2 1).5 - 6.0 
82 Pinedale 11.1 9.8 1.2.4 15.6 10.4 5·2 

11 Includes irrigation water and rainfall 

+0-.... 



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 

Station Rate of consumptive use 

Corn and Medium and 
No. Location Alfalfa __ s5l~ed land 

ARI~ 

1 Chinle 20 .6 17.6 l2.5 15.B 14.6 23.7 31.2 19.1 
4 Kayenta 25.2 21.7 13.3 17.0 IB.2 28.7 37.5 23.4 

New Lees Ferry 38.1 2B.9 14.1 19.9 2B.2 43.1 55.5 35.6 

CO~ 

5 Aspen 10.6 8.8 8.5 l2.3 16.8 9.7 
7 Collbran 19.0 15.9 13.4 15.7 l2.9 22.0 29.6 17.4 
B Cortez 16.7 14.1 11.6 13.9 11.6 19.3 25.7 15.4 

10 Crested Butte 4.8 3.7 5.9 8.7 4.2 
11 Delta 23.4 20.1 13.4 17.2 16.9 26.6 34.7 21.7 
l2 Dillon 5.4 4.3 6.5 9.1 4.9 
13 Durango l2.5 10.2 8.B 10.2 7.9 14.7 20.4 11.3 
15 Fraser 5.1 4.1 6.2 B.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.B 10.4 12.9 11.1 19.3 26.1 15.2 
IB Grand Junction 29.0 25.0 l2.6 17.5 21.0 33.1 43.2 27.0 
19 Gunnison 9.0 7.5 10.4 14.0 8.2 
20 Hayden l2.1 10.2 10.1 14.0 IB.7 11.2 
21 Ignacio l2.6 10.5 9.3 14.B 20.3 11.6 
25 Montrose 21.7 18.6 l2.5 16.0 15.5 24.B 32.6 20.2 
27 Norwood l2.1 9.9 8.B 14.2 19.7 11.0 



Table E. - Summary of tentative estimates of normal unit "consumptive use rates minus rainfall" 
- - for irrigated crops and native vegetation snd evaporation for the frost-free 

period at typi~a1 stations in the Upper Colorado River Basin (Continued) 

Station 

Medium and 
No. west-ion seeDed land 

COLORADO (Cont.) 

28 Pagosa Springs 7.7 6.1 9.2 13.1 6.9 
29 Palisade 27.2 23.3 l2.8 17.4 19.4 31.1 40.8 25.3 
30 Paonia 20.6 17.4 1l.4 14.8 14.2 23.7 31.6 19 .0 
31 Rifle 20.1 17.2 l2.4 15.7 14.3 22.9 30.1 18.6 
32 Sapinero 9.8 8.0 7.5 11.6 16.2 8.9 
33 Stesmboat Springs 6.6 5.5 7.8 10.6 6.0 
New Eagle 9.7 8.2 11.3 15.1 8.9 

NEH MEXICO 

37 Bloomfield 22.8 19.6 l2.8 16.5 16.3 26.1 34.2 21.2 
41 Dulce 10.4 8.4 7.9 12.3 .17.3 9. 4 
47 Shiprock 25.2 21.7 - 13.9 18.0 18.2 26.7 37.3 23.4- · 

!!1'@ 

50 Blflnding 21.0 17.9 l2.3 15.6 14.8 24.1 31.8 19.5 
52 Csstleda1e 18.2 15.6 12.1 15 .1 13.0 20.7 27.2 16.9 
:;3 Duchesne 16.6 14.2 11.7 14.2 1l.7 19.0 25.1 15.4 
54 Emery 19.9 l7.L 11.8 14.7 14.2 22.8 29.9 18.5 
55 Escalante 17.6 14.8 l1.0 13.6 l2.1 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 4=" 
w 



Table E - Summary of tentative estimates of normal unit "consumptive use rates minus rainfall" 
for irrigated crops and native v~etation and evaporation for the frost-free 

period at typical stations in the Upper Colorado · River Basin (Continued) 

Station Bate of consumptive use -

No. Location Alfalfa 

!!!.@ (Cont.) 

58 Green River 26.8 23.2 14.7 19.3 19.7 30.3 39.1 25.0 
59 Hanksville 26.1 22.7 14.2 18.8 19.3 29.5 38.0 2.4.4 
61 La Sal 16.7 14.1 11.1 13.7 11.5 18.4 24.6 14.7 
62 Loa 12.1 10.3 10.3 13.9 18.3 11.2 
63 M3.nila 13.2 11.4 11.3 15.1 19.8 12.3 
64 Moab 28 . 0 24.1 13.1 17.8 20.3 31.9 41.6 26.1 
67 r.trton 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 14.1 22.7 29.8 18.4 
71 Tropic 16.8 14.2 11.1 13.5 12.0 19.4 26.0 15.5 
72 Vernal 16.8 14.5 13.1 19.0 24.7 15.6 

·WYOMINQ 

75 Dixon 13.2 11.2 10.7 15.2 20.0 12.2 
76 Eden 12.9 11.1 1L1 14.7 19.1 12;0 
78 Green River 16.4 14.1 12.3 18.7 24.4 15.2 
79 Kemmerer · 13.6 11.7 11.0 15.4 20.1 12.6 
81 Lyman 13.5 11.5 10.9 15.4 20.2 12.5 
82 Pinedale 8.8 7.5 10.1 13.4 8.2 

1/ Normal rate of consumptive use minus rainfai1 during frost-free period. 

~ 
~ 



Table F - Mean monthiy temperatu~es in degrees Fahrenheit at stations 
in the Up~r Colorado River Basin, recorded or estimated 
from Weather Bureau records for the period 1914 to 1945. 

No. Stations 

1 Chinle 28.4 34.4 41.9 49.5 58.9 69. 0 74.6 72 .6 64.3 52 . 3 39.6 30.1 51.3 
4 Kayenta 27.9 37.6 44.1 51.9 61.5 70.9 ' 76 .3 73.5 66.0 54.2 40.7 30.2 ",)2 ,9 

New Lees Ferry 35 .D 42.8 52 . 0 60 .2 70.1 79.4 86.2 83 .7 75.5 61.5 46.8 37.0 60.9 
COLORADO 

5 Aapen 18.4 22.0 28.5 38.8 46.9 54.8 60.8 59.5 52.8 42.6 29 .822 .6 39.8 
7 Col1brsn 21.8 27 .6 36 .1 45.6 :>3.7 62.4 6B.4 66.5 58.5 47.2 35.2 24.1 45.6 
8 Cortez 26 .5 31. 5 38 .5 46.1 55.0 64.0 70 .1 68.4 60.7 49.937.6 28.7 4e.l 

10 Crested-Butte 13.1 16.5 22 .7 32.8 43 .. 5 51.9 57 .0 55.6 47.9 37 .5 25 . 0 15.3 3Jr .9 
11 Delta 24 .6 32.6 41.8 51.0 59·9 68.4 7~.5 72 . 3 63.5 51.5 37.9 26.7 5Q.4 
12 Dillon 13.3· 16.0 21.0 31.7 41.7 49.1 54 .8 53.4 46.S 36 .3 24.0 15.2 33.6 
13 Durango 24.3 29.5 36.8 44.5 51.9 60.1 66.1 65 .0 57.8 47.5 36.2 26.3 45.5 
Ne1<l Eagle 19·5 25.1 34•4 41.9 49.1 56.3 . 63.5 62 .6 55.0 44.0 32.2 20.8 42 .0 
15 Fraser 11.7 15.2 21.3 32.0 40.9 49.1 54.1. 52.6 45.9 35.6 23.0 B.5 32·9 
16 Fruita 23.4 32 .3 42 .4 31.4 60.5 69.4 "{6 .3 74.0 64.0 51.7 38.2 26 .7 50.9 
17 Glenwood Springs 23 ·9 29 .2 38 .1 41.1 56.2 ·63.1 69.5 68 .1 60.;, 49.6 36.4 26.3 47 .3 
18 Grand Junction 25 .3 33.9 42.9 52.3 62.2 72.1 78.5 75.6 66.8 54.3- 40.0 29.1 52.8 
19 Gunnison 7·9 13.9 26.0 39.7 48 .0 56 .0 61.8 60 .3 52 .6 41.7 27.9 13.0 ~7.4 
20 Hayden 16.9 21.4 29.7 42.0 51.2 59 .9 66 .6 64.9 55 .9 45.8 31.7 20 .5 42.2 
21 IgrJacio 22 .2 28.6 36.6 44.7 53.0 61.5 67 .6 66 . 3 58 .8 47.8 35.8 26.3 45.7 
25 Montrose 2:' .6 31.7 39 .8 48.4 57.3 66.5 72.2 69.8 62.0 50.0 37 .6 26.8 48.9 
27 - Norwood - 22 .5 27.7 35.3 43.7 52.5 61.7 67 .4 65.-3 58 .. ~ 47.834.925.6 45.2 
28 Pagos&. Springs 17.8 22.5 31.0 41.4 48.4 56.7 63.2 61.7 54 .} 43.5 31.321.6 41.1 
29 Palr-de - 26.5 34.8 43.2 53.2 62.4 71.8 ;(8.0 75:5 67 .0 54.5 41.4 30•6 53 .2 
30 Facnia 25.0 31.7 38.6 47.4 ;56.0 64.8 71.0 69 .0 60.9 50.6 38.6 27.3" 48.4 
31 Rifle 22.4 30.1 38 .8 48.5 57 .0 65.4 72.0 67.6 6c .e 49.0 37.1 26.2 47.9 
32 Sapinero 17.0 20 .8 28.1 37 .1 46 .0 54.6 59·9 58.6 51.7 1.1.4 29 .8 19.4 38.7 
33 Stea~boat Springs 13.9 18.6 26 .2 38.2 48.2 55.2 61.6 59 .4 52.1 41.7 28.7 16.9 38. 4 

..". 
V' 



Table F (Cont'd) - Yean monthly temperaturee in degrees Fahrenheit at stations 
. in the Upper Colorado Hi ver Basin, recorded or estimated 

from Weather Bureau recorda for the period 1914 to 1945 .. 

No.1 Station I Jan I Feb I liar.' Apr I »i.y I June I Jul;! I Aug I Sept I Oct i Nov I Dec I ~:1 
NEW MEXICO · . 

37 . Bloomfield 26.0 34.1 41.1 49.6 58.9 68.2 74.9 72.6 64.6 52.2 38;9 29.0 50.9 
41 Dulce 17.8 25.7 34 .. 5 43.7 51.8 60.7 66.6 64.6 57.2 45.6 33.4 21.5 43.6 
47 .. Shiprock 28.6 35.4 44.7 53..1 61.7 69.6 76.3 74.4 67.0 55.0 41.2 30.2 53.1 

UTAH 
50 Blanding 26.632.5 39.7 47.8 55.9 65.8 71.9 70.3 62.1 51.4 39.1 29.1 49.4 
52 Castledale 18.526.2 36.9 45.3 54.3 63.3 69.2 67.1 58.3 46.8 34.9 22.0 45.2 
53 Duchesne 15.6 23.4 35.3 45.2 54.0 61.7 · 68.9 .66.8 57.8 46.5 32.5 "20.6 44.0 
54 Emery 24.0 29.0 36.7 44.5 53.1 61.2 67.3 .65.6 57.7 47.5 36.5 26.8 45.8 
55 Escalante 25.5 31.3 38.8 46.2 54.4 63.5 69.1 67.2 59·2 49.1 37.5 27.9 47.5 
56 Ft. Duchesne 13.220.5 35.3 46.6 55.1 63.7 70.3 68.2 59.4 46.7 32.8 ·19.4 44.3 
58 Green River 21.8 -32.6 43.2 53.2 62.9 72.0 79.8 76.9 67.0 53.1 38.1 27.4 52.3 
59 Hanksville 23.9 34.0 44.1 53.2 62.3 71.9 78.1 74.7 65.5 53.1 39.4 28.5 52.4 
61 La .Sal 24.7 29.3 35.7 45.2 53·9 63.1 · 69.4 67.8 59.5 48.3 36.8 25.3 46.6 
62 Loa 21.8 26.1 33.6 41.9 5)..2 59.8 66.5 64.0 55.0 43.8 32.7 22.8 43.3 
63 Y.a.nila 21.3 25.8 33.6 41.6 ·51.1 59.7 67.4 64.8 56.8 46.4 33;5 19.3 43.5 
64 Moab 29.0 36.9 46.7 55.6 64.6 72.8 79.0 76.3 67.'5 54.0 41.6 31.3 54.6 
67 Myton 15.4 24.4 37.0 47.6 57.2 65.5 72.2 70.4 61.5 49.4 33.6 20.9 46.2 
68 Price 23.8 30.0 39.1 47.7 57.4 66.8 73.0 7L2 62.1 51.2 37.2 · 26.4 48.8 
71 Tropic 28.2 31.2 38.8 45.9. 53.7 62.6 68.7 66.5 59.3 49.2 38.7 30.0 41.7 
72 Veroal 16.6 23.0 34.9 46.4 54.5 63.8 69.4 67.;1. 57.7 45.6 . 33.9 18.2. 44.3 

WYOMING 
74 Big Piney 8.8 10.9 22·7 36.6 44. 5 51.7 59.9 55;9 47.4 37;9 23.0 15.0 34.5 
75 Dixon 16.5 21.6 29.4 40.9 50.2 58.2 65.4 63.3 54.4 44.0 30.4 19·7 41.2 
76 Eden 9.8 15.6 26.7 38.4 48.1 56.9 64.0 61.7 52.1 41.4 27.0 l2.8 37.9 
78 Green River 18.3 23.8 32.2 42.8 52.9 61.7 69.9 67.2 57.1 45.3 32.2 20.9 43.7 
79 Kemmerer 17.2 18.4 27.1 39.1 48.1 55.1 62.4 60.6 51.8 42.5 28.5 22.1 39.4 
81 Lyman 17.0 21.7 28.9 38.1 49.7 58.7 65.3 62.2 52.4 43.1 29.4 22.2 40.7 
82 Pinedale 11.7 15.3 23.0 35.0 · 44.9 53.2 60.8 57·9 49.3 39.0 23.3 14.5 35.7 



Table G - Mean monthly precipitation in inches at stations :n"the 
Upper Colorado River Basin, recorded or ' estimated ' irom 
Weather Buresu records for the ' perj,od 1914 to 1945, ' 

No . Station Feb I Mlrl Aor 'rota1 

ARIZONA 
1 Chinle 0 . 57 0.58 0.67 0 . 60 0;40 - 0 . 38 1.55 1.60 1. 11 0.86 0.45 0.73 9.50 
4 ' Kayenta 0.44 0.58 0.70 0.47 ' 0 . 39 0.32 ' 1.27 1.60 0.83 0 · 77 0 . 52 0 . 46 8.35 

New Lees Ferry 0.30 0 . 57 0.36 0 . 44 ' 0.37 0.16 0 .68 1.17 0. 52 - 0 . 54 ,0 . 43 0 . 47 6 . 01 

COLORADO 
5 Aspen 1.96 1.99 1.91 1.89 1.64 0.96 1.44 1.61 1.63 1.40 1.27 1.41 19.11 
7 Collbran 1.20 1.18 1:54 1.78 1.47 0.78 " 1.15 ' 1 .59 - 1.58 - 1.51 1 .. 05 1.07 15. 90 
8 Cortez 0 .93 1.23 ' i .28 1.11 0.67 0 . 40 1.41 1.47 ' 1. 77 1. 36 0.70 1. 01 13.34 

10 Created ' Butte 2.09 2.11 1.85 1.57 1. 46 1. 36 2.21 2 .42 2.23 ' 1. l2 1.20 1.72 21 ,34 
11 Delta 0 . 59 0 .49 0 . 56 0 ·71 0 .94 0.44 ' 0.63 1.12 ' 1.03 0 . 89 0.55 0 . 50 8.45 
l2 Dillon 1.23 1.45 ' 2.02 2 . 19 1.64 ' 0 . 99 ' 1.80 1.88 1.38 1. 39 1. 03 1.26 18 .26 
13 Durango 1.61 1.60 1.79 1.59 1 .14 '0.87 ' 2.08 2.19 ' 2.02 1. 86 1.24 1.71 19 . 70 
New Eagle 1.27 0.87 1.11 1.56 1.47 0.95 ' 1.21 1.57 1 .45 ' 1.27 0.74 0.97 14.44 
1) Fraser 1.55 ' 1.75 1.87 2.17 ' 1.91 1.24 2.11 1.75 1.29 ' 1.35 1. l2 1.29 19.40 
16 Fr uita 0.88 0.64 0.89 0 . 82 0.73 0. 49 0.74 1.00 1.17 0.99 0.680. 72 9 . 75 
17 Gl enwood Springs 1.64 1.77 1.69 1.72 1.58 - 1. 04 1.48 1.88 1.64 1.43 1.18 1. 32 18.37 
18 Grand Junction 0 .62 0 .60 0 . 82 0 .80 0.72 0 . 43 0 . 75 1.19 1.03 0 . 86 0.57 0 . 68 9.07 
19 Gunnison 0 . 84 0.80 0.69 , 0 .70 0 .89 0 ·72 1.60 1.43 0 . 97 0. 70 0.50 0.68 10 . 52 

, ,20 Hayden 1.24 1.20 1. 34 , 1.42 1.60 1.03 1.25 1.34 1.63 1.47 0 .89 1.21 15.62 
21 JgPflcl0 1.21 1.27 1.44 1.27 0.95 0.90 1.92 1.99 1. 72 1.43 1. 01 1.25 16.36 
25 ' MJntr ose 0·55 0.47 0 .76 1.00 1.05 0.47 0.79 1.31- 1.11 0 .960.60 0.69 9.76 
27 Norwood 1.10 1.45 1.67 1.82 1.26 0.83 2.02 2.18 1.84 1.50 0 . 98 1.29 17 . 92 
28 -Pagosa Springs- ,, 2.85 2.51 2.711.78 , 0.94 1.10 2.13 2.39 1.66 2 . 70 1.16 2.29 24.22 
29 Palisade 0 .63 0.62 0.87 1.15 0.91 0.53 0.77 1. 08 ' 1.28 1.16 0. 72 0.67 10 . 39 
:30 ' Paoni a 1. 39 1.38 1.46 1.73 , 1.41 0 . 73 1.01 , 1.38 1.36 1.57 1.22 1.40 16.04 
31 Rifle 0.91 0.67 0.91 1.05 1.03 0 . 49 1.08 1. 06 1.13 1.14 0 . 74 0.79 11.00 

32 Sapinero 2.08 2 .15 2 .51 2 .28 1.75 0 . 96 1.62 2 .17 1.75 1. 50 1.46 1.95 22.18 

33 Steamboat Springs 2 . 31 2.43 2.39 2.27 2.23 1.38 1.58 1.76 1.78 1.99 1.69 2.26 24 . 07 

~ 
-l 



1; :, 

No. 'Station 

37 
41 
47 

50 , 
52 
53 
54 
55 
56 
58 
59 
61 
62 
63, 
64 
67 
68 
71-, , 
72 

74 
75 
76 
78 
79 
81 
82 

Bloomfield 
Dulce ' 
Shiprock 

Ble.n,ding 
Castledale 
Duchesne 
Emery 
Escalante 
Ft. Duchesne 
Green R.iver 
Hapkeville 
r.a Sal 
Loa 
Minila 
Moah ,, ­
/1Y't9n 
Price 

, .Tr,op:lc 
VeI1lal 

Big Pi ney 
Dixon 
Eden 
Green River 
Kemmerer 
Lyman 
rinedale 

Table G- (CQnt 'd) - Mean , m:ontp.~y :prec ipitationin inches at 'stations ,.in the , 
Up:;>e:r; 'Colo:r:aqo River Baliiri~' recorded ' or estimated ,ft?m ' , 
Weatl),er B~el!u records for ,the ' period , i914 : to 1945., 

NEW MEXICO." 

0.55, 0.72 0.62 ' 0.62 
1.40 ,,1.58 1.6f 1.39 
0.34 0.55 0.73 0.67 

0.66 : 0.50 loll 1.2-3 , 1.14.- ''0.76 0.55 0.64 9.11 
' 1.24 0.91" 2.49 2.09- , 1.9; 1.36 1.21 1.58 , 18.83 
0.59 0.29 ' 0.74 1.02 1.490.52 ,- 0.46 0.56 7.96 

'UTAH 
1.29 1.40 1.69 , 0.98 ' 0.75 ' 
o. 7l 0.66 OS( '0.55 ' 0.53 ' 
0.58 0.63 ' 0.81 0.76 0.81 
0.53 0.49 0.50 0.49 0.62 
1.,13 ,1.01 0.97 0.66 0.56 
0.440.37 0.50 C. 72 0.70 
0.45 0.39 0.45 0.54 0.39 

, 0.41 0.31 0.28 0.32 0.38 ' 
0.90 0.91 0.82 " 1.14 0.89 
0.51 0.54 0.61 0.50 0.47-
0.36 0.61 0.85 1.46 1.23 
0.80 0.71 0.85 0.88 0.74-
0~32 0~32 0.45 0. 66 0. 58 
0~83 0.78 , 0. 73 ' 0.79 0.74 
1.20 1.08 1.14 0.81 0. 58 

- 0.63-6:'6CC'O.55:- 0.95 0.86 

0.46 
0.52 
0.70, 
0.46 
0.49 
0.51 
0.55· ' 
0.33 
0.ti9 ,', 
0,]8 
0.69 
0.49 
0.43 
0.71 
0.40 

- 0.43 

0.36 
0·79 

~0.42 
0.88 
0.56 
0.45 
0.88 

0.35 , o.4? 0. ,84 
0.71 , 1.01 1.17 
0.53 0.45 " 0.7,6 
0.42 0.32 0.35 
0.61 0.67 0.66 
0.82 0.79 1.81 
0.87 0.71 0.94 

'WYOMING' 

1.13 0.97 
1.24 0.81 
0.8.1 0.71 
0.51 0.54 
0.76 0.72 
1.40 0.57 
1.21 1.13 

1.15 11.23 , 1.35, 1.39. 
0.95 : ,1.23 0.95 0.84 ' 
1.05 1.30 1.070.95 
0.95, 1 .16: 0.96 0.76 
1.572.06 1.381.12 
0. 53 0.65 1.01 0.83 
0.60 0.78 0. 75 0.76 
0.69 0.73 0.56: 0.53 
1.52' 1.5+ ,' 1.36 " 1.30: 
1.12 1.39 ' 0.'88 0.60 ' 
0.98 0.96 0.86 1.28 
1.03 0.87 0.97 1.02 
0.80 0.93 O.SH 0.79 
0.95 1.33 1.27 ' 0.96 
1.47 1. 75 1.50 1.03 

, o.63 -, Q.76_,_ ,,1_.1.5 0 .97 

0.70 0. 77 
1.10 1.28 
0.,76 0 .8) ' 
1.06 1.06 
0.77 0.77 
1.35 0.79 
1.04 0.95 

1.17 1.06 
0:98 - 1.17 
0.'73 0.67 
0':65 : 0.59 
0.56 0.67 
0.80 1.26 
1.08 1.04 

0.97 1.40 
0;'56 0;62 " 
0)~8 0.52 
0.24 0.45 
0.60 1.01 
0.38 0.37 
0.35 0.44 
0.24 0.38 
0.74 1.'04 
0.37 0.48 
0.65 0.42-
0.66 0.92 
«(31 0;34 
0.53 0.77 
0:63 1.10 
0.66 0.58 

0.34 0.29 
0.81 0.93 
0.34 0.33 
0.70 0.82 
0.59 0.60 
0.00 0.65 
0.71 0.86 

13 .1~6. 
8 ;63 , 
9.66 
7..61 

12. 56 
7·01 
6.45 
5.16 

12.82 
7:85 

10.35 
9.94 
6.90 

10;39 
12.69 
8.77 

" '8:40 
12.00 

7.34 
7.90 
7.94 

11.49 
11.42 

&; 



Table H - Form used in the Upper Colorado River 
water use survey, May 1948 

lte , ____ -.:Sta te ___ ~_---'Area (Project ) _______ _ 

tMeS - Persons Interviewed Addresses 

Total area irrigated _______ acres. Area in ProJect, _______ acres 

trrtgated lands Incidental areas 
Acres 

CI'Gpe ' ~ Water surface..,....,_~-.-_ 
Alfalfa Native vegetation !! 
Grass, ~--- - Very dense 
Pasture Dense -----
Beans Medi um, ___ _ 
Small Gra1ns____ 'Sp8rse-:-_~ ___ _ 
Corn Seeped land, ____ _ 
Orchard, ___ _ 

Miscellaneous areas 
Acres 

Dry- farm 
Pre-lrrlgated, ______ _ 
To'ms _____________ ___ 

Roads 
River~b-ed~--------------

!I Describ~ typss · '._"_-_'-_________________________ __ 

Water supply 

Sourcss _____________________________________________ _ 

Adequacy ____________________________________ _ 

Irrigation Practices 
Dates Dates of irrigation Depth of water applied 

Planced Harvested First Last No. Per irrig. Year 
Crops Irrigs Inches Inches 
Alfalfa 
Grass, Hay 
Pasture 
Beans 
Small grains 

Remarks, __________________________________________ _ 



6. SOILS 

Table H (Cont'd) - Form used in the Upper Colorado River 
water use survey, May 1948 

---C;neral textures 

Root zone (Depths in feet) 

. Water ho1dfng capacities (Inches per foot depth __ ....... __ _ 

Perniefability rates Trest, Medium, Sl~---

7. ' MISCELLANEOUS INFORMATION ON AREA 



COpy OF A LETTER 
H. W. Baahore to George D. Clyde 

Mr. George D. Clyde, 
Chief, Division of Irrigation, 

SolI Conservation Sel'vice, 
College Hlll, Box D, 

Logan, Utah. 

Dear Mr. Clyde: 

June 6, 1947 

As you probably know the states of Arizona, Colorado, New MeXiCO, Utah, 
and Wyoming have all formed a Compact COllllllission for the purpose of dividine; 
the waters allocated to the Upper Colorado River Bssin. I was appointed 
federal representative on the Compact Commission, and was later appOinted 
by the Oommission as Chairman. The Commission appointed an Engineering 
Advisory Committee to make a report on engineering problema involved in 
the division of the watere of the basin. Mr. Riter of the Bureau of Recla­
mation is chairman of that Committee. 

Mr. Riter has informed me that information ie needed on consumptive 
use of water rates in .the basin. He has suggested that I request the se.'vices 
of Mr. H, F. Blaney and your department in this regard. Accordingly, r 
request that Mr. H. F. Blaney, Senior Irrigation Engjneer, Division of 
Irrigation Soil Conservation Service, U. S. Department of Agriculture, and 
any other parties needed for assistance make a study of consumptive use 
at sites of use of irrigation water rates for irrigated crops, native 
vegetation, and incidental areas, within the Upper Colorado ~jver Baein. 
It ie further requested that Mr. Blaney pre Fare a report to tbe Engineering 
Advieory Committee on his fIndings, and that such report should be consid­
ered as confidential until released by the Compact Commission. It is 
understood that Mr. Blaney's compensation for thjs work will be provjded by 
the Department of Agriculture in the same manner as usually provided a/3 a 
matter of cooperation of the Federal Government wHh the Compact Commission. 
It is further understood thst travel expenses incurred by !>f.r. Blaney in 
this work cannot be provided by the Department of Agriculture. I believe 
suitable arrangements can be made in this regard. 

Very truly yours, 

(Sgd.) H. W. Eashore 
H. W. "Eashore, Chairman, 

Upper Colorado Ri ver Easjn 
Compact COmmission. 



APPENDIX C 

HISTORIC AND VIRGIN 

STREAMFLOW CONTRIBUTIONS 

PER I 0 D 1 9 14- 1 9 4 5 



PART I 

UPPER COLORADO RIVER BASIN 

TABLE - MEAN 1914-1945 HISTORIC STREAMFLOWS 

AT 

STATE LINES, KEY GAGES AND LEE ]EERY 



UPPER COLORADO RIVER BASIN 
ANALYSIS OF CONTRIBUTIONS BY STATES BASED ON MEAN HISTORIC RUNOFF 

FOR THE FERIOD 1914-1945 

(UNITS 1000 A.F.) 

RIVER SECTION ITEM ARIZONA COLORADO NEW MEXICO UTAH i WYOMING 
1 

GREEN RIVER ABOVE LINWOOD! UTAH. 

East Fork of Smith Fork 1. 0 0 0 31.4 (a) 1.1 (a) 
West Fork of Smith Fork 2. 0 

I 
0 0 15.2 (a) 1.1 (a) 

Blacks Fk. nr. Millburne, Wyo. 3. 0 0 0 HO.5 (a) 2.7 (a) 
Green River at Green River, Wyo. 4. 0 0 0 0 1260.5 
Sum of measured inflows (1/2/3/4) 5. 0 0 

I 
0 157.1 1265.4 

Unmeasured to Utah-Wyo. State LinE 6. 0 0 0 0 99.0 ..li.. 
Vols. Convey. to State Line (5/6) 7. 0 0 0 157.1 1364.4 
Convey. losses to State Line 8. 0 0 0 ¢ 2.2 * $ 18.7 * 
Meas. & unmeas. flows minus losses 

to Utah-Wyoming State Line 9. 0 0 0 154.9 1345.7 
Unmeas. State Line to Linwood 10. 0 0 

I 
0 1.6 ..1l. 0 

Vols. convey.State Line to Linwood H. 0 0 0 156.5 1345.7 
Convey. losses " " " " 12. 0 0 j 0 $ 0.1 * ¢ 0.5 * 
Meas. & unmeas. flows minus losses 

to Linwood, Utah gage 13. 0 0 I 0 156.4 1345.2 

HENRYS FORK ABOVE MOUTH. 
I 

Henrys Fork at Linwood, Utah 14. 0 0 I 0 66.8 (d) 0 
I 
I 

GREEN RIVER - LINWOOD TO UTAH - COLO. I STATE LINE. , 
Green River near Linwood, Utah 15. 0 0 0 156.4 1345.2 

Henrys Fork at Linwood, Utah 16. 0 0 0 66.8 0 
Vols. convey. to Utah-Colorado 

State Line 17. 0 0 0 223.2 1345.2 

I TOTAL 
I 

32.5 
16.3 

H3.2 
1260.5 
1422.5 

99.0 (b) 
1521.5 

20.9 (c) 

1500.6 
1.6 (b) 

1502.2 
0.6 (c) 

1501.6 

66.8 

1501.6 
66.8 

1568.4 



RIVER SECTION ITEM ARIZONA COLORADO NEW MEXICO ~ UTAH : WYOMING 'roTA!.. 

Convey. 108se8 to Utah-Colorado I 
I ,State Line 18. 0 0 0 'I $ 2,.3 * ¢ 14.0 * 16.3 (c) 

Inflows minus loeses to Utah- I 
Colorado State Line 19. 0 0 

I 
0 \220. 9 . I 1331,.2 11552.1 

GREEN ,RIvER-UTAH-COLORADO STATE 
I I LINE TO YAMPA RIVER. , 

Vols. convey, ' State L. to Yampa R.1 20 • 
! 

1220.9 0 0 0 1331.2 11552.1 Convey. losses " If It " ,,1 21 • 0 0 0 I ¢ 1.~ * ¢ 8.6 * 10.1 (c) 
Inflows minus losses State Line tal 

1 219 •4 1322.6 ' 1542.0 Yainpa River i 22. 0 0 0 

LITTLE SNAKE RIVER ABOVE LILY, COLO '1 ' 
Little Snake River at Colorado-

, Wyoming State Line " , 123. 0 230·9 # 0 0 249.8 # 480.7 # 
Convey. losses State' L. to Lily 124. 0 $ 4.0 * 0 0 ¢ 4.3 * 8.3 (t) 
Little Snake River Dr. Lily, Colo. 25 0 226.9 (e) 0 0 245.5 (e) 472.4 

YAMPA RIVER BELOW MAYBELL & LILY. 

Little Snake R. nr. Lily, Colo. 26. 0 0 , 0 0 245.5 472.4 
Yampa River nr. Maybell, Colo. 27. 0 1189.5 0 0' 0 1189.5 
Vols. convey. to Green River 28. 0 1416.4 0 0 245.5 1661.9 
Convey. 1088 .. It If 29. 0 $ 17.0 0 0 ¢ 3.0 * 20.0 (f) 
Meas. flows 'minus co~vey. losses 

1641.9 1t.aYbe~l to Green River 130. 0 1399.4 0 0 242.5 

GREEN RIVER - YAMPA Rn'ER TO COLO.-
. UTAH STATE LI~. , I 

Meas. vols. convey. Yampa River 
to Colorado-Utah State Line 31. 0 11399.4 0 219.4 1565.1 3183.9 

Unmeas. above Green River, Utah 
15.1 ..u 42.5 (Colorado and Wyoming) 32. 0 27.4 ..:il 0 0 

1\), 



RIVER SECTION 'ITEM ARIZONA COLORADO NEW MEXICO I UTAH WYOMING TOTAL 

Vols. convey. Yampa River to 
Colorado-Utah State Line 33. 0 1426.8 0 219.4 1580.2 3226.4 

Convey. losses Yampa River to 
Colorado-Utah State Line 34. 0 $ 0.8 * 0 ¢ 0.1 * ¢ 0.9 * 1.8 (c) 

Meas. & unmeas. flows minus losses 
Yampa River to Colo.-Utah State L.35. 0 1426.0 0 219.3 1579.3 3224.6 

GREEN RIVER - COLO. -UTAH STATE LINE 
TO BRUSH CREEK. 

Green River at Colo.-Utah State 
Line from item 35. 36. 0 1426.0 0 219.3 1579.3 3224.6 

"""""'. above Green R •• Utah (Otah137. 0 0 0 l21. 8 ..1L. 0 121.8 
Vols. convey. State L. to Brush Cr. 38. 0 1426.0 0 341.1 1579.3 3346.4 
Convey. loss " "" " " 39. 0 ¢ 4.3 * 0 $ LO * ¢ 4.8 * 10.1 (c) 
Meas. and unmeas. flows minus loss 

Colo.-Utah State Line to Brush Cr.40. 0 1421. 7 0 340.1 1574.5 3336.3 
Brush Creek near Jensen , Utah 141. 0 0 0 36.0 0 36..0 

GREEN RIVER - BRUSH CR.-ASHLEY CR. 

Vols. convey. Brush Cr. to Ashley 
Creek from (40f41) 42. 0 1421.7 0 376.1 1574.5 3372.3 

Convey. losses Brush Cr. to Ashley 43. 0 ¢ 1.0 * 0 $ 0.3 * ¢ 1.2 2.5 (c) 
Inflows minus losses to Ashley Cr. 44. 0 1420.7 0 375'<1 1573.3 3369.8 
Ashley Creek near Vernal, Utah 45. 0 0 0 78.0 0 78.0 

GREEN RIVER - ASHLEY CR. TO DUCHESNE 
. .!!illE. 

Vols. convey. Ashley Cr. to 
3447.8 Duchesne R. from (44 f 45) 46. 0 1420.7 0 453.8 1573.3 

Convey. losses Ashley to Duchesne 47. 0 ¢ 14.7 * 0 $ 4 .7 * ¢ 16.2 35.6 (c) 
Inflows minus losses " " R. 48. 0 1406.0 0 449.1 1557.1 34l2.2 
Duchesne River nr. Randlett, Utah 49. 0 0 0 653.3 0 653.3 



RIVER SECTION 

GREEN RIVER - DUCHESNE R. TO I 
WHITE RIVER. i 

I 
I Vols. , convey. - Duchesne River i 

to White River I 

Convey. los~es Duchesne to wb1te I 
Inflows minus losses Duchesne R. 

, I 

to White River I 
WHITE RIVER BELOW MEEKER,COLO. 

White River near Meeker, Colo; " 
Unmeasured (Gain Meeker ' to Watson) 
Volumes Convey. Watson to Green R. I 
Convey. losses " " "" 
Inflows minus losses Watson to I 

Green River 

GREEN R. - WHITE R. TO F-RICE R. I 
vols. convey. White R. to Price R. 
Convey. losses " " , 
Inflows minus losses 

PRICE RIVER BELOW HEINER, UTAH. 

Price River near Heiner, Utah 
Convey. loss Heiner to Green R. 
lI£as. inflows minus loss Heiner 

to Green Hi ve.r 

GREEN 'RIVER -PRICE RIVER TO GREEN 
RIVER, UTAH. 

'Vole. convey. Price R. to Green , 
River, Utah from (60 f 63) 

50. 
51. 

52. 

53. 
54. 
55. 
56. 

57. 

58. 
59. 
60. 

61. 
62. 

63. 

64. 

o 
o 

o 

o 
o 
o 
o 

o 

o 
0 , 

,0 

o 
o 

o 

o 

COLORADO 

I 
i 

1406.0 I 
¢ 0.3 * i 

1405.7 I 

461.7 I 
114.5 .:JL.! 
576.2 I 

I ¢ 17.8 * ! 
I 

558.4 

1964.1 
¢ 18.5 * 
1945.6 

o 
o 

o 

11945.6 

o 
o 

o 

o 
o 
o 
o 

o 

o 
o 
a 

o 
o 

o 

o 

WYOlIDrG 

1102.4 " 11557.1 
$ 0.2 * ¢ 0.3 * 
1102.2 

I 0 I 
I 5.8 .:JL.I 
I 5.8 

$ 0.2 * 

5.6 

1556.8 

o 
o 
o 
o 

1107.8 11556.8 
$ 10.4 * ¢ 14.6 * 
1097.4 " 1542.2 

92.6 
$ 5.0 

, 87.6 

i1185.0 

o 
o 

o 

1542.2 

TOTAL 

4065.5 
0.8 (c) 

4064.7 

461.7 
120.3 
582.0 
18.0 (g) 

564.0 

4628.7 
43.5 (c) 

, 4585.2 

92.6 
5.0 (h) 

87.6 

4672.8 

~ 



RIVER SECTION 'ITEM ARIZONA COLORADO I NEW MEXICO 1 UTAH WYOMING TOTAL 

Convey. losses Price R. to Green I I 
River, Utah I 65 . 0 ¢ 6.0 * 0 1 $ 3.7 * ¢ 4.7 * 14.4 (c) 

Meas. and unmeas. flows minus I 
losses Price R. to Green R., Utah 66. 0 1939 .6 0 

1
'18,

.
3 I 1537.5 4658.4 r - - L - - - - - - - - - - - - - -I SUMMARY ABOVE GREEN RIVER, UTAH . . I ow 

ASSIGNED CHANNEL LOSSES AND CONTRIBUTIONS BY STATES AT STATE LINES AND AT GREEN RIVER, UTAH 

I 
ITEM ARIZONA COLORADO NEW MEXICO UTAH WYOMING I TOTAL 

i ! 
CHANNEL LOSSES ASSIGNED ABOVE I 

GREEN RIVER, UTAH. I 

I 
Out of State Losses 67. 0 62.6 i 0 3.8 73.1 139.5 
With in State Losses 68. 0 21.8 0 27 .9 18.7 68 .4 
Total aSSigned Losses (67 I 68) 69. 0 84.4 i 0 31. 7 91.8 207.9 i , 

I STATES CONTRIBUTIONS AT STATE LINES i 
I 

AND AT GREEN RIVER, UTAH. 

Meas. and unmeas. flows minus 
assigned losses above Green R., 
Utah - States contributions 
at Green River, Utah . 70. 0 1939.6 0 1181.3 1537.5 4658.4 

States contributions at State 
Lines 71. 0 2002.2 0 1185.1 1610.6 4797.9 



RIVER SECTION ITEM ARIZONA COLORADO NEW MEXICO UTAH WYOMING TOTAL 

COLORADO RIVER ABOVE CISCO, UTAH. 

I DOLORES RIVER BELOW GATEWAY. . 
Dolores River at Gateway, Colo. 72. 0 764.6 (i) 0 23.5 (i) 0 788.1 
Convey. losses Gateway to Colo.-

Utah State Line 73. 0 . $ 2.3 * 0 ¢ 0.1 * 0 2.4 (j) 
Meas. flows minus losses Gateway 

to Colorado-Utah State Line 74. 0 762.3 0 23.4 785.7 
Convey. losses State L. to Colo.R. 75. 0 ¢ 6.1 * 0 I $ 0.2 * 0 6.3 (j) 
Meas. flows minus losses Colo.-

Utah State Line to Colorado R. 76. 0 

I 
756.2 0 23.2 0 779.4 

COLORADO RIVER - CAMEO TO COLO.-
UTAH STATE LINE. -

Colorado River near Cameo, Colo. 77· 0 3505.0 0 0 0 3505.0 
Plateau Creek near Cameo, Colo. 78. I 0 186.3 0 0 0 186.3 
Gunnison River nr. Grand Jct. 79. 0 2054.9 0 

I 
0 0 2054.9 

·Sum of meas. flows (except Dolores) 80. 0 5746.2 0 0 0 5746.2 
Unmeas. (in Colo. only) 81, 0 26.6 (k) 0 0 0 26.6 
Stream depletion 82. 0 153.5 (m) 0 

I 
0 0 153.5 

Sum of me as • and unmeas. flows 
minus stream depletion 83. 0 5619.3 0 0 0 5619.3 

Losses - Cameo to State Line 84. 0 $149.4 (n) 0 0 0 149.4 
Colorado R. at Colo.-Utah State 

Line from (83 - 84) 85. 0 5469.9 0 0 0 5469.9 

COLORADO RIVER - COLORADO-UTAH 
STATE LINE TO CISCO, UTAH. 

Colorado R. at State L. (85) 86. 0 5469.9 0 0 0 5469.9 
Unmeas. (in Utah on+y) 87. 0 0 0 17.7 (k) 0 17.7-



RIVER SECTION ITEM ARIZONA COLORADO NEW MEXICO UTAH WYOMING TOTAL 

Vola. convey. Colo.·Utah State 
Line to Cisco, Utah 88. 0 5469.9 0 17.7 0 5487.6 

Convey. losses S.L. to Cisco 89. 0 ¢ 80.7 * 0 $ 0.3 * 0 81.0 (n) 
Colo. R. minus losses to Cisco 90. 0 5389.2 0 17.4 0 5406.6 
Dolores R. from item 77. 91. 0 756.2 0 23.2 0 779.4 
Colo. R. nr. Cisco from (90 I 91) I 92 .• 1 .. 0. __ ~1~5~4_ _ _ _ 0 40.6 0 6186.0 

SUMMARY ABOVE CISCO, UTAH 
OF : 

ASSIGNED CHANNEL LOSSES AND CONTRIBUTIONS BY STATES AT STATE LINES AND AT CISCO, UTAH 

I I 

I 
ITEM ARIZONA COLORADO NEW MEXICO UTAH WYOMING TOTAL 

CHANNEL LOSSES ASSIGNED ABOVE 
CISCO, UTAH. 

Out of State Losses 93. 0 86.8 0 0.1 0 86.9 
With in State Losses 94. 0 151.7 0 0.5 0 152.2 
Total aSSigned losses (93 I 94) 95. 0 238.5 0 0.6 0 239.1 

STATES CONTRIBUTIONS AT STATE LINES 
AND AT CISCO, UTAH. . ., 

Meas • and unmeas. flows minus 
assigned losses ~bove CiSCO, 
Utah equals states Contributfons 
at Cisco, Utah. 96. 0 6145.4 0 40.6 0 6186.0 

Contributions at State Lines 97. 0 6232.2 0 40.7 0 6272.9 



· .. RIVER SECTION ITEM ARIZONA COLORADO NEW MEXICO I UTAH WYOMING l TOTAL. 

SAN JUAN RIVER ABOVE ROSA IN. M. I ! . Sum · of Rio Blanco, Rito Blanco 
and Sen Juan Rivers nr. Pagosa I 9B. 0 399.5 0 .0 0 399.5 Navajo River at Edith, Colo. 

1
166

: 

0 122 .2 -.!:.L 9.6 -.!:.L 0 0 131.B 
Piedra River at Arboles, Colo. 0 380.6 0 0 0 380.6 Sum of meas. inflows lOl. 0 902.3 9.6 0 0 911.9 Unmeas. (no channel losses) 102 0 27.621. 17.1 ..2. 0 0 44.7 SanJuan R. ·nr. Roea, N .M. 

1 103 • 0 929.9 26.7 0 0 956.6 
SAN JUAN R.-ROSA TO PINE RIVER. 

I Vols. ponvey. Rosa To Pine R. 26.7 104. 0 929.9 0 0 956.6 Convey. losses .. " .. " 105. 0 ¢ 10.3 * $ 0.3 * 0 0 10.6 (p) Inflows minus losses to Pine R. 106. 0 919.6 26.4 0 0 946.0 
PINE R. - IGNACIO TO COLO.-N.M. S.L. 

Pine River at Ignacio, Colorado 107. 0 256.4 0 0 0 256.4 Unmeasured return flow loB. 0 35.0 (r) 0 0 0 35.0 Unmeas. Rosa to Blanco (Colo.) 109. 0 7. 0 .iL 0 0 0 7.0 Convey. loss Ignacio to S.L. liO. 0 $ 3.7 0 0 0 3.7 (p) Meas. and unmess. flows minus 
convey. losses Ignacio to S.L. lil. 0 294.7 0 0 0 294.7 

PINE R. - COLO.-N.M.STATE LINE 
TO SAN JUAN RIVER 

Pine R. at State Line from 111. 112. 0 294.7 

I 
0 0 0 294.7 Convey. loss S,L. to San Juan R. li3. 0 ¢ 6.3 0 0 0 6.3 Inflows minus losses to San Juan 114. 0 288.4 0 0 0 288.4 

co 



-- RIVER SECTION ARIZONA I COWRADO ITEM NEW MEXICO UTAH WYOMING 
, 

TOTAL 
I 

SAN JUAN R. - PINE R. TO BLANCO. I 

I San Juan R. to Pine R. (106) 115. 0 919.6 26.4 0 0 946.0 
Pine R. to San Juan R. (114) 116. 0 I 2BB.4 

I 
0 0 0 2BB.4 

Unmeaa. Roaa to Blanco (N.M.) 117. 0 0 31. 0 .ii. 0 0 31.0 
Vola. convey. Pine R. to Blanco 11B. 0 120B.0 57.4 0 0 1265.4 
Convey 10asea " " " " 119. 0 ¢ 5.0 * $ 0 .2 * 0 0 5.2 
Inflowa minua ~oaaea " " I 120. 0 1203.0 57.2 0 0 1260.2 

ANn"AS RIVER - CEDAR HILL, N. M. I TO COLO.-N.M. STATE LINE 

Animaa River nr. Cedar Hill, N.M. 121. 0 B06.7 0 0 0 806.7 
Unmeaa. Blanco to Farmington} N. M. 

(in Colo. only) 122. 0 1.3 ..1l. 0 0 0 1.3 
Convey. 10saes Cedar Hill to 

123. I Colo.-N.M. State Line 0 $ 0.8 0 0 0 0.8 (p) 
Meaa. & unmeas. flows minu8 1088es 

· 124. I to Colo.-N.M. state L. 0 B07.2 0 0 0 807.2 

ANIMAS RIVER - COLO. - N .M. STATE 
LINE TO FARMING'IDN, N .M. 

Animas at State Line from 124. 125. 0 807.2 0 0 0 B07.2 
Unmeas. Blanco to Farmington 

(inN.M. only) 126. 0 0 6.5 ..1l. 0 0 6:5 
Convey • . Losses S.L. to Farmington 127. 0 ¢ 10.2 * $ 0.1 * 0 0 10.3 (p) 
Meas. & unmeas. flows minua 

losses S.L. to Farmington, N.M. 128. 0 797.0 6.4 0 0 803.4 

SAN JUAN R. - BLANCO TO FARMINGTON. 

San Juan R. at Blanco from 120 129. 0 1203.0 57.2 0 0 1260.2 



RIVER SECTION ITEM ' ARIZONA 

Unmeas. Blanco to Farmington 
.( except on Animas R.) 130. 0 

I Vols. convey. Blanco to Farm. 131. 0 
Convey losses " " " 132. 0 
Mess. & unmess. flows minus I 

losses Blanco to Farmington 133. 0 
Meas. &unmeas. flows on Animas 

minus losses to Farmington 134. 0 
San Juan at Farmington, N .M. 

from (133 f 134) 135. 0 

SAN JUAN RIVER FARMINGTON I N .M. 
TO LA PLATA RIVER. 

Vols. convey. Farmington to La i Plata River 136 . 0 
Convey. losses to La Plata R. 137. 0 
Inflows minus losses Farmington 

to La Plata River 138. 0 

LA PLATA RIVER - COLORADO-N.M. 
STATE LINE TO SAN JUAN RIVER. 

La Plata R. at .Colo. -N .M. S.L. 139. 0 
Convey. Lossea to San Juan R. 140 0 
Meas. inflows minus losses Colo. 

N.M. State Line to San Juan R. 141. 0 

SAN juAN R. - LA PLATA TO SHIPROCK. 

Vola. convey. La Plata to Shiprock 
. from (138 f 141) 142 0 
Convey~ Losses ·tb Shiprock 143. 0 
Iiltl6wB minus convey ~loasea 

La. Plata to Shiprock 144. 0 

COLORADO i NEW MEXICO 

I 
67.4 ..Ji 0 

1203.0 124.6 I 
¢ 17.8 * $ 1.8 * 
1185.2 122.8 

797.0 6.4 

1982.2 129.2 

1982.2 129.2 
¢ 0.7 * $ 0.1 * 
1981.5 129.1 

30.9 0 
¢ 5.0 0 

25.9 0 

2007.4 129.1 
¢ 23.6 * $ 1.5 * 
1983.8 127.6 

UTAH WYOMING 

. I 0 0 
0 I 0 
0 0 

I 0 0 

0 I 0 
t 

0 0 

0 0 
0 0 

0 0 

0 0 
0 0 

0 0 

0 0 
0 0 

0 0 

TOTAL 

67.4 
1327.6 

19.6 (p) 

1308.0 

803.4 

2111.4 

2111.4 
0.8 (p) 

2110.6 

30.9 
5.0 (p) 

25.9 

2136.5 I 25.1 (p) 

2111.4 I-' o 



RIVER SECTION ITEM ARIZONA COLORADO 

SAN JUAN RIVER - SHIPROCK N.M. 
TO MANCOS RIVER. 

San Juan River at Shiprock 144 145. 0 1983.8 
Ul:lmeas. Farmington to Bluff, utah 

(in New Mexico only) 146. 0 Q 
Vo1s. convey. Shiprock to ¥ancos 147. 0 1983.8 
Convey. losses " " " 148. 0 ¢ 18.6 * 
Meas. & unmeas. flows minus 

10esee Shiprock N.M. 'to Mancoe R. 149. 0 1965.2 

MANCOS RIVER - TOWAOC TO COLO.-
N .M. STATE LINE, 

¥ancoe River near Towaoc, Colo. 150. 0 51.0 ..2.L. 
Convey. 10seee to State Line 151. 0 $ 2.8 * 
Meae. flows minus 10esee Towaoc 

to Colorado-N.M. State Line 152. 0 48.2 

MANCOS RIVER COLO .-N .M. STATE 
LINE TO SAN JUAN RIVER. 

Mancoe R. at State Line from 152 153. a 48.2 
Convey. 10ssEre S.L. to San Juan R. 

154. I 0 ¢ 0.7 * Meas. f10we minus 10eses Colo.-N.M. 
State Line to San Juan River 155. 0 47.5 

SAN JUAN R. - MANCOS RIVER TO I 
COLO.';'N.M. STATE LINE. 

Vole. convey. Mencoe R. to S.L. 
from (l.49 I 155) 156. 0 2012.7 

Convey. lOsses Mancos R. to S.L. 157. 0 ¢ 2.9 * Inflows minue convey. losses 
Mancos R. , to Colo.,..N.M.S.L. 158 0 2009.8 -

NEW MEXICO UTAH 

127,6 0 

59.6 ~ 0 
187.2 0 
$ 1.8 * 0 

I 185.4 0 

I 
I 

1.0 ..2L 0 
¢ 0.1 * 0 

0.9 0 

0.9 0 
0 * 0 

0.9 0 

186.3 0 
$ 0.3 * 0 

186.0 I 6 

WYOMING i 

I 
i 
i 

0 I 0 
0 
0 

0 

0 
0 

0 

0 
0 

0 

0 
0 

0 

TOTAL 

2111.4 

59.6 
2171.0 

20.4 (p) 

2150.6 

52.0 
2;9 (p) 

49.1 

49;1 
0.7 (p) 

48.4 

2199.0 
3.2 (p) 

2195.8 

I-' 
I-' 



RIVER SECTION ITEM ARIZONA COLORADO NEW MEXICO I UTAH WYOMING TOTAL 

SAN JUAN RIVER - COLO.-N.M. STATE I I LINE 'ro com.-UTAH STATE LINE 

1'69 \2009.a 
i 

San Juan R. at Colo.-N.M. S.L. 0 
* I 186.0 0 0 2195.8 Convey. losses from S.L. to S.L. I 1 O. 0 $ 1.5 ¢ 0.1 * 0 0 1.6 (p) Inflows minus convey. loesee I COlo.-N.M. S.L. to Colo.-Utah S.L.161. 0 ! 2008.3 I 185.9 0 0 2194.2 

I SAN JUAN RIVER - COLO. -UTAH STATE 

I LINE TO McELMJ CREEK. 

162. 2c08.3 185.9 2194.2 
Vole. convey. S.L. to McElmo Cr. 0 

* I 0 0 Convey. 10es " II " " 163. 0 I ¢ 20.9 ¢ 1.9 * 0 0 22.8 (p) Inflows min~ convey. 10seee 
Colo.-Utah st.t. LiM to "'Elmo 1 164 • 0 1987.4 I 184.0 0 0 2171.4 

McELID CREEK - NEAR CORTEZ TO 
COLO.-UTAH STATE LINE. 

McElmo Creek near 90rtez, Colo. 165. 0 41.0 0 0 o . 41.0 Unmeasured return flow 166. 0 15.0 (e) 0 0 0 15.0 V01s. convey. Cortez to S.L. 167. 0 56.0 0 0 0 56.0 Convey. loee " ",," 168. 0 $ 4.9 0 0 0 4.9 (p) Inflows minus convey. lossee I 
Cortez to Colo.-Utah State Line'

l 
169. 0 51.1 0 0 0 51.1 

McELMO CREEK - COLO.-UTAH STATE 
LINE TO SAN JUAN RIVER. 

McElmo Cr. at S.L. fro~ 169 170. 0 51.1 0 0 0 51.1 Convey. losses to San Juan River 171. 0 ¢ 2.7 0 0 0 2.7 (p) Inflbws minus convey. losses 
Colo.-Utah S.L. to San Juan R. 172. 0 48.4 0 0 0 48.4 

I\) 



RIVER SECTION 

SAN JUAN RIVER - M::ELM::> CREEK 
TO CIIDIT.E CREEK 

San Juan R. at McElmo Cr. 164. 
McElmo Cr. at San Juan R. 172 
Unmeas. Farmington to Bluff, Utah 

(Colorado and Utah) 
Vols. Convey. McElmo Cr. to Chinle 
Convey. loss " 
Inflows minus convey losses McElmo 

Cr. to Chinle Cr. 

SAN JUAN RIVER - CHINLE CREEK TO 
BLUFF. UTAH 

San Juan R. at Chinle Cr. from 178 
Unmeas. Farmington to Bluff, Utah 

(Arizona) 
Vols. convey. Chinle Cr. to Bluff 
Convey. losses " " " 
Meas. and unmeas. flows minus 

losses Chinle Cr. to Bluff, Utah 

ITEM 

I 

1 

173.1 
174. 

175. 
176. 
177. 

178. 

o 
o 

o 
o 
o 

o 

COLORADO 

1987.4 
48.4 

I
· 13.5 ...§i. 

2049.3 
¢ 17.8 * 

1
203

1.
5 

179. 

180. 
181. 
182. 

o 1 2031.5 

46.8...§L.1 " 0 
46.8 "I 2031.5 

¢ 0.3 * ¢ 12.5 * 
183. ,46.5 12019.0 

NEW MEXICO I UTAH 

184.0 
o 

o 
184.0 
¢ 1.6 * 
182.4 

182.4 

o 
182)f 
¢ 1.1 * 
181.3 

o 
o 

29.2 ...§i. 
29.2 

$ 0.2 * 
29.0 

29.0 

o 
29.0 

$ 0.2 * 
i 28.8 

WYOMING 

o 
o 

o 
o 
o 

o 

o 

o 
o 
o 

o 

TOTAL 

21'71.4 
48.4 

42.7 
2262.5 

19.6 (p) 

2242.9 

2242.9 

46.8 
2289.7 

14.1 (p) 

2275.6 

.. 
u 



SUMMARY ABOVE BLUFF, UTAH 
OF ' 

ASSIGNED CHANNEL LO~SES AND CONTRIBUTIONS BY STATES AT STATE LINES ~ AT BLUFF, UTAH 

ITEM ARIZONA COLORADO NEW MEXICO UTAH WYOMING 

CHANNEL LOSSES ASSIGNED ABOVE, 
BLUFF. UTAH. 

Out of State Losses lS4. 0.3 155.0 4.S 0 0 
With in State Losses lS5. 0 13.7 6.1 0.4 0 
Tota1' assigned losses (lS4 I lS5) lS6. 0.3 168.7 10.9 0.4 0 

STATES' CONTRIBUTIONS AT STATE LINES 
,AND AT BLUFF. UTAH. 

, M=as. and unmeas. flows minus 
assigned losses aboye Bluff, 
utah equals States Contributions 
at Bluff, Utah. lS7. I 46.5 2019.0 lS1.3 28.S 0 

Contributions at State Lines 188. 46.S 2174.0 186.1 28.8 0 

TOTAL 

160.1 
20.2 

lS0.3 

2275.6 
2435.7 

~ 



RIVER SECTION lITEM ARIZONA COLORADO NEW MEXICO UTAH WYOMING TOTAL 

COLORADO RIVER - CISCO, UTAH I TO JUNCTION WITH GREEN RIVER. 

Colorado River nr. Cisco, Utah 189. 0 6145.4 0 40.6 0 6,186.0 
Convey. losses Cisco to Green R. 190. 0 

I 
¢ 35.0 * 0 $ 0.2 * 0 25.2 (c) 

Inflows minus convey. losses 
Cisco, Utah to Green River 191. 0 6110.4 0 40.4 0 6,150.8 

GREEN RIVER - GREEN RIVER, UTAH 
TO JUNCTION WITH COLORADO R. 

Green River at Green R., Utah 192. 0 1939.6 0 1181.3 1537.5 4,658.4 
Convey. losses to Colo. River 193. 0 ¢ 21.9 * 0 $ 13.3 * ¢ 17.4 * 52.6 (c) 

Inflows minus convey. losses 
Green R., Utah to Colorado R. 194. 0 1917.7 0 1168.0 1520.1 4,605.8 

COLORADO RIVER - JUNCTION WITH 
GREEN RIVER TO SAN JUAN RIVER. 

Sum of Colorado and Green 
Rivers at Junction 195. 0 8028.1 0 1208.4 1520.1 10,756.6 

Unmeas. Green R., Cisco and 
Bluff to Lees Ferry, Ariz. 
(Utah only) 196; 0 0 0 777.3 lQL 0 777.3 

Vols. convey. Green R. to 
San Juan River 197. 0 8028.1 0 1985.7 1520.1 11,533.9 

Convey. losses to San Juan R. 198. 0 ¢ 40.2 * 0 $ 9.9 ¢ 7.6 57.7 (c) 
Inflows minus losses junction 

of Green & Colo. to San Juan R. 199. 0 7987.9 0 1975.8 1512.5 11,476.2 

SAN JUAN RIVER - NEAR BLUFF z UTAH , 
TO JUNCTION WITH COLORADO RIVER. 

San Juan R. near Bluff, Utah , 200. 46.5 '2019.0 181.3 28.8 0 2,275.6 



RIVER SECTION ITEM ARIZONA COLORADO 

I Convey. losses Bluff, Utah to 
Colorado River 201. I ¢ 0.6 * ¢ 27.2 * 

1991.8 , 
InfJ,ows minus convey.. losses 

Bluft, Utah to (;olorado River 202. I 45.9' 
I 

COLORADO RNEB , - JUNCTION WITH I 
- SAN JUAN R. TO ARIZ.-UTAH S.L. i 

- Colo. &San Juan Rivers ~t Jct .1, 203. 
,Unmess. Green R., Cisco and Bluff 
_ ,to ;Lees Ferry (1,/2 of Arizona 1 s)\204. 
Vols. convey. San Juan R. to 

AriZ.-Utah State -Line 1205. 
Convey. losses to State Line 206. 
Inflows minus convey. losses 

San Juan R. to Ariz.-Utah S.L. ' J 207. 

COLORADO RIVER - ARIZONA - UTAH 
STATE LINE TO LEES FERRY. ARIZONA. I 

ColoradoR. at 8.L '- from 207 1208. 
Unmeas. Green R., Cisco and Bluff-

to Lees Ferry (1/2 of Arizona's)1 209. 
Vola. convey. 8. L. tci, Lees Ferry , j210. 
Convey. 10SS8S" " " " 1 211. 
Inflows :minus convey. losses 

Ariz .-Utah S .L. to Lees -Ferry 1212. 

coLORADO RIVER -LEES FERRY, ARIZ. ' 

45.9 19979.7 

39.7 l:9L I ,0 

85.6 19979.7 
¢0.1 * - 1¢16.6 * 

_ 85.5 , 9963.1 
J 

85.5 996J~1 

39.6 l:9L 0 
125.1 9963.1 
$ 0.1 * ¢ 10.3 * 

125.0 9952.8 

TO LEE FERRY, ARIZ. (COMPACT POINT) -I 

Colo. R. at Lees Ferry, Ariz. -213'. - ' i25-~ 'O -- 19952.8 " 
Paria R. nr. Lees Ferry, Ariz. 214. 7.21!L 0 
Colorado R. at Lee Ferry, Ariz. 215. 1- 132._2 , " 9952.8 
Historical Contribution at Lee 

Ferry in ~ of total 216. 0.96 I 72.18 

NE'w MEXICO 

¢ 2.4 * 
178.9 

178.9 

o 

UTAH 

$ 0.4 

;28.4 

, 1 2004.2 

o 

WYOMING 

~ o 

o 

1512.5 

o 

178.9 12004.2 , ,1512.5 
¢ 0·3 * $ 3.41 ¢ 2.5 * 

178.6 12~00.8 , 1510.0 

178.6 

o 
178.6 
¢ 0.2 * 
178.4 

178.4 
o 

178.4 

2000.8 

o 
2000.8 
'¢ 2.1 

199f3o 7 

1998.7 -
18.1 

2016.8 

1.29 14.63 

11510•0 

I 
I 0 

,1510 •0 
*1 ¢ 1.6 * 
I 
11508.4 

1508.4 
o 

1508.4 

10.94 

TOTAL 

30.6 (c) 

2,245.0 

13,721.2 

39 ; 7 

13,760~9 
22.9 (c) 

13,738.0 

13,738.0 

39.6 
13,777.6 

,14.3 (c) 

13,763;3 

13,763~3 -
25.3 -

13,788.6 

100.00 



Sm1-1ARY ABOVE LEES FERRY, ARIZONA TO GREEN RIVER, C ISca AND BLUFF 
OF 

ASSIGNED CHANNEL LOSSES 

ITEM ARIZONA ~ COLORADO J NEW MEXICO UTAH 
i 

CHANNEL LOSSES ASSIGNED ABOVE I 

LEES FERRY, ARIZONA TO KEY GAGES. I 
Out of State losses 217. 0·7 I 151.2 I 2.9 2.1 I I With i~ State losses 218. 0.1 0 I 0 27.2 
Total assigned losses (217 I· 218) 219. 0.8 I 151.2 I 2.9 29.3 

I 
SUMMARY ABOVE LEE FERRY, ARIZONA 

I OF 

WYOMING 

29.1 
0 

29.1 

I 
ASSIGNED CHANNEL LOSSES AND CONTRIBUTIONS BY STATES AT STATE LINES AND AT LEE FERRY, ARIZONA 

i I 
ITEM ARIZONA COLORADO NEW MEXICO UTAH WYOMING 

CHANNEL LOSSES ASSIGNED ABOVE 
LEE FERRY! ARIZONA (COMPACT POINT) • ! 

Out of State losses 220. 1.0 455.6 7.7 6.0 102.2 
With in State losses 221. 0.1 187.2 6.1 56.0 18.7 
TOtal assigned losses (220 1 221) 222. 1.1 642.8 13.8 62.0 l20.9 

STATES CONTRIBUTIONS AT STATE LINES 
AND AT LEE FERRY, ARIZONA. 

Contribution at Lee Ferry, Ariz .• 223. 132.2 9952.8 I 178.4 12016.8 I 1508.4 
Contribution at state lines 224. 133.2 10408.4 186.1 2022.8 1610.6 I 

I 

TOTAL 

186.0 
27.3 

213.3 

TOTAL 

572.5 
268.1 
840.6 

13,788.6 
14,361.1 



(a) 
!b) 
! c) 
id) 
' e) 
t f) 

ig) 
' h) 
(i) 

Ij } 
(k) 
(m) 
(n) 

(p) 
(r) 
( s) 
(t) 
(#) 
* 
¢ 
$ 

..JJ 
2/ 
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:y 
7/ 

:]I 
~ 
lY 
W 

J1J\.r.LJ1J!U1,:.lVl\~ ~ 

According to Utah - Wyoming agreement as shown in jOint memorandum of October 16, 1947 . 
Determined by difference of inflow - outflow (Linwood) considering amo'Jnt and location of channel losses. 
Channel losses as shown in U.S .B.R. Region IV evaporation study. 
According to Utah - Wyoming agreement. No channel losses assigned before junction with Green River. 
According to COlorado - Wyoming agreement shown in joint memorandum of April ], 1947 . 
Estimated by Engineering Advisory Committee as 45 miles @ 150 A.F./ mile and 43 miles @ 300 A.F./ mile. 
Estimated by Engineering Advisory Committee as 20 miles @ 600 A.F./ mile and 30 miles ~ 200 A.F./ mile. 
Estimated by Engineering Advisory Commi ttee as 80 miles @ 60 A.F./ mile. 
Estimated by U.S.B .R. in Denver as 69 A.F . / sq. mile in Utah (based on average weighted precip i tation) 
drainage area in Utah - 340 sq . miles. Balance of flow at Gateway assigned to Colorad o . 
Estimated by U.S .B.R. in Denver as 300 A.F./ mile which is about 3/4 of per mile loss on Colorado River. 
Estimated from average weighted precipitation. 
As furnished by the State of Colorado (Final). 
Total loss Csmeo to Cisco (except Dolores) derived by difference in measured inflows (including Dolores at 
Gateway minus l osses to mouth) plus unmeasured flows minus the stream depletions (m) and the Cisco flow. 
Losses in the section Cameo to Cisco considered to be a constant rate per mile and losses assigned based on 
the miles of channel in Colorado to the State Line thence pro-rated according to volumes conveyed through 
the section from the Colorad o-Utah State Line to Cisco, Utah. 
According to Colorado - New ~exico agreement at the March 24-26, 1948 meeting. 
Estimated by Colorado - New Mexico 
According to Colorado - New Mexico agreement at the March 24-26 , 1948 meeting . 
Estimated by the U.S.B.R . in Denver as miles @ A.F./ mile. 
Derived by adding the estimated conveyance loss (t) to the measured flow at Lily , Colorado . 
Pro-rated according to the volumes conveyed through the section. 
Out of state channel loss . 
With in state channel loss . 

Pro-rated according to drainage areae (Utah 63 and Wyoming 6321) 
Pro-rated ac cording to drainage areas (Colorado 1730, Utah 7694 and Wyoming 950) 
Pro-rated according to drainage areae (Colorado 3101 and Utah 157) 
Pro-rated according to drainage areas (Colorado 153 and New Mexico 12 ) 
Pro-rated according to drainage areas (Colorado 492 and New Mexico 304) 
Pro-rated according to drainage areas (Colorado 207 and New Mexico 913) 
Pro-rated according to drainage areas (Colorado 43 and New Mexico 225, Animas, 2327 San Juan) 
Pro-rated according to drainage areas (Arizona 4602, Colorado 1322, New ~exico 5854 and Utah 2873) 
Pro-rated according to drainage areas (Colorado 539 and New Mexico 11) 
Pro-rated according to drainage areas (Arizona 1880 and Utah 18, 425) 
As computed by the State of Arizona. ~ ro 



PART II 

UPPER COLORADO RIVER BASIN 

TABLE - MEAN 1914-1945 VIRGIN STREAMFLOWS 

AT 

STATEI:lNES , KEY GAGES AND LEE FERRY 



UPPER COLORADO RIVER BASIN 
ANALYSIS OF CONTRIBUTIONS BY STATES BASED ON MEAN VIRGIN RUNOFF 

FOR THE FERIOD 1914-1945 
Item numbers not in parenthesis 
are taken from the table based 
on historic runoff. 

RIVER SECTION 'ITEM 

GREEN RIVER ABOVE LImIOOD, UTAH. 

East Fork of Smith Fork I 1. 
West Fork of Smith Fork I 2. 
Blacks Fork nr. Millburne, Wyo. I 3. 
Green River at Green River, Wyo. 4. 
Sum of measured inflows (1/2/3/4) i

l 
5. 

Unmsasured to Utah-Wyo. State Line. 6. 
Stream depletions (1) 
Undepleted vols. convey. to S. L. I (2) 
Historic convey. 108ses """ 8. 
Undenlet." " """ (3 ) 
Salvaged" " " I (4) 
Undepleted flows minus undepleted 'I 

convey. losses to Utah-Wyo. S. L. (5) 
Unmeas. State Line to Linwood I 10. 
Undepleted flows convey. to Linwood II (6) 
Historic convey. loss to Linwood 12. 
Undeplet." "" (7) 
Sslvage9- """! (8) 
Undepleted flows JiJinus undeple ted 11 

convey. 10ss8s State L. to Linwoo (9) 

HENRYS FORK ABOVE MOUTH 

d, Utah 14. 
(10 ) 

Undepleted ~low - Henrys Fork I' 

at Linwood, Utah (11) 

(UNITS 1000 A. F.) 

ARIZONA 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 

o 

o 
o 

o 

COLORADO 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 

o 

o 
o 

o 

NEW MEXICO 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 

· 0 

o 
o 

o 

UTAH 

31.4 
15.2 

110.5 
o 

I 157
'g 

157.1 
2.2 

¢ 2.2 
o 

154.9 
1.6 

156.5 
0.1 

$ 0.1 
o 

156.4 

66.8 
11.3 

78.1 

[ WYOMING 

1 
! 

1.1 
1.1 
2.7 

1260.5 
1265.4 

99.0 
194.8 

1559.2 
18.7 

$ 20.0 
1.3 

1539.2 
o 

1539.2 
0.5 

¢ 0.5 
o 

1538.7 

o 
13.6 

13.6 

TOTAL 

32.5 
16.3 

113.2 
1260.5 
1422.5 

99.0 
194.8 

1716.3 
20.9 
22.2 
1.3 

1694.1 
1.6 

1695.7 
0.6 
0.6 

o 

1695.1 

66.8 
24.9 

91.7 
~ 



RIVER SJ!;CTION ITE!!. ARIZONA COLORADO NEW MEXICO UTAH WYOMING TOTAL F\) 

GREEN RIVER LINWOOD TO UTAH-
COLORADO STATE LINE 

Undep1eted Green R. nr. · Linwood (12 ) 0 0 0 156.4 1538.7 1695.1 
Undep1eted Henrys Fk. at Linwood (13) 0 0 0 78.1 13.6 91.7 
Undep1eted vo1s. convey. Linwood 

to Utah-Colo. State Line (14) 0 0 0 234.5 1552.3 1786.8 
Historic convey. 10eses to S. L. 18. 0 0 0 2.3 14.0 16.J 
Undep1et. " " " " " (15 ) 0 0 0 $ 2.4 ¢ 15.6 18.0 
Salvaged II " " " " (16) 0 0 0 0.1 1.6 1.7 
Undep1eted flows mimts undep1eted 

convey. losses Linwood to S. L. (17) 0 0 0 232.1 1536.7 1768.8 

GrlEEN RIVER UTAH-COLORADO STATE 
LINE TO YAMPA RIVER 

Undepleted flows at S. L. (17) (18) 0 0 0 232.1 1536.7 1768.8 
Stream depletions (19) 0 0 0 0 0 0 
Undepleted vols. convey. Utah-

1536.7 1768.8 Colorado State Line to Yampa R. (20) 0 0 0 232.1 
Historic convey. loss" " " 21. 0 0 0 1.5 8.6 10.1 
Undep1et. " " II " rr (21) 0 0 0 ¢ 1.5 ¢ 9.5 11.0 
Salvaged rr rr II rr rr (22) 0 0 0 0 0.9 0.9 
Undep1eted · flows minus undepleted 

1757.8 convey. losses State L. to Yampa (23 ) 0 0 0 2~0.6 1527.2 

YAMPA RIVER CRAIG TO MAYBELL 

Yampa R. at Craig ~ (See Page 7) (24) 0 1198.8 0 0 0 1198.8 
Stream depletions above Maybell) (25 ) 0 53.0 0 0 o. 53.0 
Historic convey.loss Craig to Vllybell(26) 0 9.3 0 0 0 9.3 
Undepleted convey. loss to Maybell (27) 0 $ 9.5 0 0 0 9.5 
SalVaged II II rr " (28) 0 0.2 0 0 0 0.2 
Undep1eted flows minus undep1eted 

convey. 10ssee Craig to Maybell (29 ) 0 1242.3 0 I 0 I 0 1242.3 



RIVER SECTION ITEM 

LITTLE SNAKE RIVER ABOVE LILY 

Little Snake River at Colo.-
Wyo. state Line 23. 

Stream depletions (above line) (30) 
Undepleted flow at Colorado-

Wyoming State Line (31) 
Historic convey. loss State Line 

to Lily, Colorado 24. 
Undepleted convey. loss to Lily (32) 
Sslvaged " " " " (33) 
Undepleted Little Snake R. nr. ! (34) Lily, Colorado 

YAMPA RIVER BELOW MAYBELL AND LILY 
i 

Undepleted Little Snake nr. Lily (35) 
Undepleted Yampa R. nr. Maybelll (36) 
Undeplatod vol •• oonve,. ""bell '"l 

Lily to Green River (37) 
Historic convey. losses to Green R. 29. 
Undeplet." """" (38) 
Salvaged" """" , (39) 
Undepleted flows minus undepleted losses 

Maybell and Lily to Green River I (40) 

GREEN RIVER YAMPA RIVER TO COLORADO- I 
UTAH STATE LINE 

Undepleted Green R. at Yampa R. (231 (42) 
Unmeas. above Green R., Utah in 

Colorado and Wyoming 32 . 
Stream depletions Vermillion Creek I (43) 

i 
I 

i 

I 

I 

I 

ARIZONA . 

0 
0 

0 

0 
0 
0 

0 

0 
0 

0 
0 
0 
0 

0 

0 
o 

o 
o 

I 

I 

COLORADO 

230.9 
11.3 

242.2 

4.0 
$ 4.1 

0.1 

238.1 

238.1 
1242.3 

1480.4 
17.0 

$ 17.5 
0.5 

1462.9 

1462.9 
o 

27.4 
1.1 

I 
1 
I 
I 
I 
I 
I 

I 
I 
I 

I 

J.!EW MEXICO ; UTAH 

I . 
i 0 0 

0 

I 
0 

0 0 
I 

0 I 0 
0 0 
0 0 

0 0 

0 0 
0 0 

0 0 
0 0 
0 0 
0 0 

0 0 

0 0 
o 

o 
o 

, r30

.: 
o 

I 
I 
I 

I 

WYO¥JNG 

249.8 
19.3 

269.1 

4.3 
¢ 4.5 

0.2 

264.6 

264.6 
0 

264.6 
3.0 

¢ 3.1 
0.1 

261.5 

261.5 
- --- -1527.2 

15.1 
o 

I 
I 

TOTAL 

1757.8 

42.5 
1.1 

w 



RTVrn~ECTIOhl 

Undepleted vol. convey. Ya~Fa River 
to Colorado-Utah State Line 

Historic convey. losses to S. L. 
Undeplet. "" ..,," 
Salvaged .. 
Undepleted flows minus undepleted 

losses Yalllpa R. to Colorado-Vtah 
S. L. 

ITE!1 

(44) 
34. 

(45) I (46) 

I (47) 

GREEN RIVER COIDRADO-UTAH STATE LINE "\ 
TO BRUSH CREEK 

Undepleted Green River at State Linel (48) 
Unmeas. above Green River, Utah I 

in Utli.h " 1 37. 
Undeplet. vol. convey. to Brush Creek(49) 
Historic convey. losses" " "i 39. 
Undeplet. .. "" II II (50) 
Salvaged" ......" (51) 
Undapleted flows minus undepleted I 

losses Colorado-Utah State Line tol 
Brush Creek I (52) 

Brush Creek near Jensen, Utah ! 41. 

GREEN RIVER BRUSH CREEK TO ASHLEY CREEK 
i 

Undepleted vol. convey. Brush Creek 
to Ashley Creek from (52)/41 

Historic convey. losses to Ashley 
Undepleted II .. 

Selvaged .. II " 

Undepleted flows minus undepleted 
lossee Brush Cr. to Ashley Cr. 

Ashley Creek near Vernal, Utah 
Stream depletions (Ashley & Brush) 

(53 ) 
43. 

,. (54) 
(55) 

convey. 
1(56 ) 

I 45. 
(57 ) 

ARIZOIiA 

o 
o 
o 
o 

o 

o 

o 
o 
o 
o 
o 

o 
o 

o 
o 
o 
o 

o 
o 
o 

COlOP.ALO 

1491.4 
0.8 

$ 0.8 
0.0 

1490.6 

1490.6 

o 
1490.6 

4.3 
¢ 4.4 

0.1 

1486.2 
o 

1486.2 
1.0 

¢ 1.0 
o 

1485.2 
o 
o 

L I1'EWME.."':ICO ~ U'.:'JllI 

I 
o I 230.6 
o 0.1 
o I ¢ 0.1 
o 0 

o I 230.5 

o I 230.5 

o 1121.8 o 352.3 
o 1.0 
o I $ 1.0 
o 0 

o I 351.3 
o 36.0 

o 
o 
o 
o 

o 
o 
o 

387.3 
0.3 

$ 0.3 
o 

387.0 
78.0 
46.0 

I 
WYDrillfG ~ TOTAL 

1803.8 
0.9 

¢ 1.0 
0.1 

1802.8 

1802.8 

o 
1802.8 

4.8 
¢ 5.3 

0.5 

1797.5 
o 

1797.5 
1.2 

¢. 1.3 
0.1 

1796.2 
o 
o 

3525.8 
1.8 
1.9 
0.1 

352 ") .9 

3523.9 

121.8 
364::1 .7 

10.1 
10.7 
0.6 

3635.0 
36.0 

3671.0 
2.5 
2.6 
0.1 

3668.4 
18.0 
46.0 



RlVER SECTION TEM ARIZONA COLORADO NEW MEXICO UTAH WYOMING TOTAL 

GREEN RIVER ASHLEY CREEK TO 
DUCHESNE RIVER 

I 
Undepleted vol. convey • Ashley Cr. to 

Duchesne R. from items (56)/45/(57) (58) 0 1485.2 0 511.0 1796.2 379'?.4 
·Historic convey. lossee Ashley Creek I to Duchesne River 47. 0 14.7 0 4.7 16.2 

I 35.6 
Undepleted convey. losses (59 ) 0 ¢ 15.2 0 $ 5.2 ¢ 18.0 38.4 
Salvaged convey. losses (60) I 0 0.5 0 0.5 1.8 2.8 
Undepleted flows minus undepleted I 

convey losses Ashley to Duchesne (61) 0 1470.0 0 505.8 1778.2 3754.0 
Ducheene River near Randlett, Utah I 49. 0 0 0 653.3 0 653.3 
Stream depletions (Duchesne & Ouray) I (62) 0 0 0 337.4 0 I 337.4 

1 
GREEN RlVER DUCHESNE RIVER TO WHITE RIVER 

I 
Undeplet. vol. convey. Duchesne R. to r 

White R. (61)/49/(62) (63 ) 0 1470.0 0 1496.5 1778.2 4744.7 
Historic 0onvey. losses to White R. 51. 0 0.3 0 0.2 0.3 0.8 
Undeplet. " " " " " (64) 0 ¢ 0.3 0 $ 0.2 ¢ 0.3 0.8 
Salvaged " " " " " (65) I 0 0 0 0 0 0 
Undepleted flows minue undeplet. 

convey. losses Duchesne to White R. (66 ) 0 1469.7 0 1496.3 1777.9 4743.9 

WHITE RlVER BELOW MEEKER, COLORADO 

White River near Meeker, Colorado 53. 0 461.7 0 0 0 461.7 
Stream depletions (67) 0 33.7 0 0 0 33.7 
Unmeas. (Gain Meeker to Watson) 54. 0 114.5 0 5.8 0 ],20.3 
Undepleted vol. ·corivey.WatsQn 

615.7 to Green River (68) 0 609.9 0 5.8 0 
Historic convey. loss to ·Green R. 56. {) 17.8 0 0.2 0 18.0 
Undeplet. " ." " " JI. (69) 0 ¢ lB.4 0 $ 0.2 0 18.6 
Salvaged " " " " " (70a) 0 0.6 0 o · 0 0 •. 6 

Undeplet. flowe minus lossee 1(70) 0 591.5 0 5.6 0 597.1 
VI 



-RIVER SECTI ON ITEM I ARIZONA COLORADO NF.W MEXICO I UTAH WYOMING I TOTAL 0'\ 

GREEN RIVER WHITE RIVER TO PRICE R. I I \ I 
Undepl eted White R. ~t mouth (71) I 0 591.5 0 I 5 .6 0 597.1 
Undep1eted Green R. at White R. (72 ) 0 1469.7 0 1496.3 1777.9 4743 . 9 
Undepl eted vol. convey . White River I 

to Price River (73) 0 2061.2 . 0 1501.9 1777 . 9 5341. 0 
Hietoric convey . 10eees to Pr i ce 59 . 0 18 .5 0 10.4 14 .6 43 . 5 
Undepl eted " " " " (74) 0 ¢ 19.2 0 $ 13.3 ¢ 16.1 48.6 
Saivaged" " "" I (75) 0 0.7 0 2.9 1.5 5.1 
Undepl eted f l ow e minus' undepleted 
, convey . 10eeee White R. to Price R. (76) 0 2042.0 0 1488.6 1761.8 5292.4 

PRICE RIVER BELOW HEINER I UTAH 

I 
Pric~ Ri ver nes r Heiner , Utah 61. 0 0 0 92.6 0 92.6 
Hietoric convey . 10eees Heiner to 

Green River 62 . 0 0 0 $ 5.0 0 5.0 
Meas . infl ows minus historic losses 

I Heiner to Green River 63 . 0 0 0 87.6 0 87 . 6 
s tream depl etions above mouth of 

I Price River (77) 0 0 0 31.5 0 31.5 
Undepleted f l ow Price R. mouth (78) 0 0 0 119. 1 0 119·1 

GREEN RIVER PRICE RIVER TO 
GBEEN RIVER. UTAH 

- " 

Undepl eted Gr een ' River at Price R. (79) 0 2042 .0 0 1488 .6 1761.8 5292 . 4 
Undepleted Pr ice Rive r at Green R. (80 ) 0 0 0 119 . 1 0 119 .1 
Undepleted vol . convey . Price R. to 

Green River, Utah (81) 0 2042.0 0 1607 . 7 1761. 8 5411.5 
Hi s toric convey. loss to Green River 65 . 0 6.0 0 3 .7 4.7 14 . 4 
Undepl et ed " " " " " (82) 0 ¢ 6.2 0 :$ 4 . 7 ¢ 5.2 16 .1 
Salvaged II " " " " (83) 0 0 .2 0 1.0 0.5 1.7 
Undepleted flow s minue undepleted 

convey . losses Price to Green R. I (84) 0 I 2035 .8 0 1599 . 0 1756.6 5391. 4 
Stream depl etions above Green R. (85 ) 0 2035 .8 0 1611.8 1756 .6 5404 .2 



SUMr-1ARY ABOVE GREEN RIVER, UTAH 
OF ( VIRGIN ) 

ASSIGNED CHANNEL LOSSES AND CONTRIBUTIONS BY STAn:S AT STAn: LINES AND AT GREEN RIVER , UTAH 

CHANNEL LOSSES (UNDEPLETED) 
ASSIGNED ABOVE GREEN RIVER, UTAH. 

' In:M ' ARIZONA COLORADO NEW MEXICO UTAH WYOMING TOTAL 

Out of State losses (87) 0 64.7 0 3.8 80.4 148.9 
With in State losses (88) 0 31.9 0 32.4 20.0 84.3 
Total assigned losses I (89) 0 96.6 0 36.2 100.4 233.2 

STAn:S CONTRIBUTIONS (UNDEPLETED) 
AT STATE LINES AND AT GREEN RIVER, UTAH. 

Contribution at Green River, Utah (90) 0 12035.8 0 11611.8 1756.6 5404.2 
Contribution a,t state lines (91) 0 2100.5 0 1615.6 1837.0 5553. 1 

DEFLETIONS AT SIn:S OF USE ABOVE GREEN RIVER, UTAH 

I (92) I 0 I 99.1 I 0 I 435.0 227."( 761.8 

SALVAGED CONVEYANCE LOSSES ABOVE GREEN RIVER, UTAH 
I I 

Out of State (93) 0 2.1 0 I 0 7.3 9. 4 
With in State (94) 0 0.8 0 4.5 1.3 6.6 
Total salvaged loss (95) 0 2.9 0 4.5 8.6 16.0 

I 
I 

.1L Yampa River at Craig plus unmeasured equal to Yampa at Maybell plus losses. 

-.l 



RIVER ~F,CT_ION 

fOLORADO RIVER ABOVE CISCO. UTAH 

COLORADO RIVER GLENWOOD SPRINGS, 
COLORADO TO CAMEO, COLORADO 

Colorado River at Glenwood Springs, 
Colo. 

Roaring Fork at Glenwood Springs 
Unmeas. Glenwood To Cameo 
Stream depletions above Glenwood 
Historic convey. loss to Cameo 
Undeplet. 
Salvaged" " 
Stream depletions Glenwood to Cameo 
Undepleted flows minus undepleted 

convey. losses Glenwood to Cameo 

GUNNISON RIVER DELTA, COLORADO TO 
GRAND JUNCTION I COLORADO 

Gunnison R. at Delta (assumed to be 

ITEM 

(96 ) 
(97) 
(98) 
(99 ) 

(100) 
(101) 
(102) 
(103) 

(104) 

Grand Junction flow plus losses) '(105) 
Stream depletions above Grd.Junction(106) 
Historic convey. loss Delta to i 

Grand Junction 1(107 ) 
Undepleted convey.loss to Grd.Jctn. (108) 
Salvaged " " "" " (109) 
Undep1eted flows minus undepleted I 

convey. losses Delta to Grd. Jctni(llO) 

DOLORES RIVER DOLORES TO SAN 
MIGUEL RIVER 

Dolores R. at Dolores, Colorado 
Stream depletions above Dolores, 

Colorado plus exportation 

(111) 

(112) 

ARIZONA 

o 
o 
o 
o 
o 
o 
o 
o 

o 

o 
o 

o 
o 
o 

o 

o 

o 

COLORADO NEW MEXICO~TAR I WYOMING:} 

2080.4 
1028.0 

411.6 
145.1 
15.0 

$ 15.6 
0.6 

63.3 

3712.8 

2062.1 
351.6 

7.2 
$ 8.3 

1.1 

2405.4 

384.4 

117.9 i· 

o 
o 
o 
o 
o 
o 
o 
o 

o 

o 
o 

o 
o 
o 

o 

o 

o 

o 
o 
o 
o 
o 
o 
o 
o 

o 

o 
o 

o 
o 
o 

o 

o 

o 

I 

I I 
I 

I 

o 
o 
o 
o 
o 
o 
o 
o 

o 

o 
o 

o 
o 
o 

o 

o 

o 

TOTAL 

2080.4 
1028.0 

411.6 
145.1 
15.0 
15.6 
0.6 

63.3 

3712.8 

2062.1 
351.6 

7.2 
8.3 
1.1 

2405.4 

384.4 

117.9 

OJ 



RIVER SECTION lITEM AnIZONA I C~.DO I NEW MEXICO U'rAH I WYOMING TOTAL 

Historic convey. loss to San Miguel I I 
River from Dolol"eS 1(113) 0 ll.3 I 0 0 I 0 11.3 

Undepleted convey. losses to San I I 
MiGuel (1l4) 0 I $ 14.0 I 0 0 0 14.0 

Salvaged convey, losses to San I 
Miguel (1l5) 0 I 2.7 I 0 0 I 0 2.7 

Undepleted flow minus undepleted I I . 

convey. losses Dolores to San I 
Miguel ,(1l6) 0 488.3 0 0 0 488.3 

D010RES RIVER 001 NIGUEL RIVER : 
TO GATEWAY. COLORADC , 

Undepleted flow at San Miguel R. 1(117) 0 912.4 * I 0 23.5 0 93:>.9 
Assumed historical flow 1(1l8) 0 771.9 ' 0 23.5 0 795.4 
Assumed historic convey. losses j 

San Miguel R. to Gateway (1l9) 0 7.3 0 0 0 7.3 
Undepleted convey. losses to 

Gateway (120) 0 $ 8.3 0 0 0 8.3 
Sa 1 vaged convey. losses to Ga tewa (121) 0 1. 0 0 0 0 1. 0 
* Includes stream depls. of 25.3 
Undepleted flows minus Undepleted 

convey. losses San Miguel to 'I 

Gateway (122) I 0 904.1 0 23.5 0 927.6 
I 

DOLORES RIVER GATEWAY TO UTAF- j 
COLORADO STATE LINE , 
------.--- I 

Undepleted Dolores R. at Gateway 1(123) 0 904.1 0 I 23.5 0 927.6 
Historic convey. losses to S. L. I 73. 0 2.3 0 0.1 0 2.4 
Undepleted" " """ 1(124) 0 $ 2.6 0 ¢ 0.1 0 2.7 
Salvaged " " """ (125) 0 0.3 0 I 0 0 0.3 
Undepleted flows minus undepleted! 'j 

convey losses Gateway to S. t. (126) 0 901.5 0 23.4 0 924.9 

QQkOJ'ES RIVER UTAH - COLORADO I 
STATE LINE TO COLORADO RIVER I 
Undepleted Dolores R. to State L. (127)! 0 901.5 0 I 23.1; 0 924.9 \0 



RIVER SECTION ITEM I ARJ.zONA COLORADO NEW MEXICO UTAH i WYOMING I TOTAL 

75. I 0 6.1 0 0.2 I 0 I 
6.3 .. I 

(128) I 0 ¢ 7.0 0 4> 0.2 i 0 I 7.2 
(129 ) 0 I 0.9 

, 
0 0 0 I 0.9 I 

I 
I d I ' 

I I 
I 

R. 1(130) I 0 894.5 0 23.2 0 917.7 I I 

~ 

COLORADO RIVER CAMEO TO COLORADO-
UTAH STATE LINE * 
Undepleted Colorado R. at Cameo 1(131 ) 0 3712.8 0 0 0 3712.8 
Plateau Creek nr. Cameo, Colorado 78. 0 186.3 0 0 0 186.3 
Stream depletions (Plateau Creek) (132) 0 26.4 0 0 0 26.4 
Undepleted Gunnison River nr. Grand 

Junction, Colorado (133 ) 0 2405.4 0 0 0 2405.4 
Sum of undepleted flows from 
(131/781 (132)1 (133) 1(134) 0 6330.9 0 0 0 6330.9 
Unmeas. Cameo to Colo.-Utah State L. 8l. 0 26.6 0 0 0 26.6 
Undepleted vol. convey. to S. L. 1(135) 0 6357.5 0 0 0 6357.5 
Historic convey. losses Cameo to 

Colo.-Utah State Line I 84. 0 149.4 0 0 0 149.4 
Undepleted convey. losses to S. L. (136) 0 $ 164.5 0 0 0 164.5 
Salvaged " " " (137) 0 15.1 0 0 0 15.1 
Undepieted flows minus undepleted 

convey. losses Cameo to State Line (138) 0 6193.0 0 0 0 6193.0 

COLORADO RIVER COLORADO-UTAH 
STATE LINE TO CISCO z UTAH 

Undepleted Colo. River at State Line (139 ) 0 I 6193.0 0 0 0 I 6193.0 
Unmeas. Cameo to Cisco (in Utah) 87. 0 0 0 17.7 0 17.7 
Historic convey. loss to Cisco 89. 0 80.7 0 0.3 0 81.0 
Undepleted " (140 ) 0 ¢ 88.9 0 4> 0.3 0 89.2 
Salvaged If " (141) 0 8.2 0 0 0 8.2 
Undepleted Colo. R. flows (including I 

Dolores River undepleted losses to I 6998.6 , 7039.2 C iaco, Utah (142 ) 0 0 40.6 0 
* See note, bo~tom Page 11. 



., . . 

. . SUMttlARY ABOVE CISCO J UTAH OF 
. ' ( VIRGJ}I ) 

ASSIGNED CH:ANNEL LOSSES AND CONTR'IBUTIONS BY STATES AT STATE LINES Al'JD AT CISCO I UTAH 

CHANNEL LOSSES (UNDEPLETED) 
ASSIGNED ABOVE CISCO, UTAH 

OJt of state losses 
With in state losses 
Total assigned losses 

STATES CONTRIBUTIONS (UNDEPLETED) 

. ITEM 

(143) 
(144) 
(145) 

I ARIZONA 

I 
I 
I 0 

o . 
o 

I COLORADO 

I 
I 

95.9 
213.3 
309.2 

NEW MEXICO 

o 
o 
o 

AT STATE LINES AND AT CISCO, UTAH 

Contribution at Cisco, Utah . .. 
Contribution at state lines 

Out of state 
With in state 
Total salvaged ioss 

(146) 
(147) 

o 
o 

6998.6 
7094.5 

o 
o 

DEPLETIONS AT SITES OF USE ABOVE CISCO, UTAH 

I (i48) I 0 I 783.1 *1 O. 

S';LVAGED rNVEYANCE ,LOSSES ABOVE CISCO, UTAH 

o 
o 
o 

o 
o 
o 

(149 ) 
(150) 
(151) 

9.1 
20.8 
29.9 I 

UTAH 

0.1 
0.5 
0.6 

40.6 
40.7 

o 

o 
o 
o 

WYOMING 

o 
o 
o 

o 
o 

o 

o 
o 
o 

TOTAL 

96.0 
213.8 
309.8 

7039.2 
7135.2 

783.1 

9.1 
20.8 
29.9 

. * boes riot include 100,000 acr.e-fee~ transported to San Juan River Basin(avg. 1914-1945) 
. . DOBS iJicllide 153,500 acre-feet .8t,eam de·pletion Cameo to Cisco . 

I-' 
I-' 



RIVER SECTION . lITEM 

JUAN RIVER ABOVE ROSA , NEW MEXICJ ~ JUAN 

f Rio Blanco, Rito Blanco and I 
Juan Rivers nr. Pagosa Springs 98. 

Sum 

o River at Edith, Colorado 99. 
a River at Arboles, Colorado 100. 
f meas. inflows 101. 
s. (no channel losses) 102. 
m depletions , (152) 

San 
Nav, 
Pie 
Sum 
UDIn' 
Str 
Und leted San Juan at Rosa, N.Mex. (153) 

~JU .N RIVER ROSA TO PINE RIVER 

Und 
P 

His 
P 

Und 
P 

Sal 
P 

Und 
c 

apleted vol.convey. Rosa to 
ine River 
toric convey. losses Rosa to 
ine River 
apleted convey. losses Rosa to 
ine River 
~ged convey. losses Rosa to 
ine River 
apleted flows minus undepleted 
)nvey. losses Rosa to Pine R. 

RIVER PINE 
NEW 

IGNACIO TO COLORADO-

Pin 
UDIn' 
UIllI1' 
Str 
His 
Und 
Sal 
Und 

c 

MEXICO STATE LINE 

~ River at Ignacio, Colorado 
9as. return flow 
98S. ' Rosa to Blanco (in Colo.) 
a8.m depletions 
toric convey. losses to S.L. 
apleted " " " 11 " 

~ged " " " " II 

apleted flows minus undepleted 
)nvey. losses Ignacio to S. L. 

(154 ) 

105. 

(155 ) 

(156 ) 

(157 ) 

107. 
108. 
109. 

(158 ) 
110. 

(159 ) 
(160 ) 

(161) 

' ARIZONA 

0 
0 
0 
0 
0 
0 
0 

0 

0 

0 

0 

0 

0 
0 
0 
0 
0 
0 
0 

0 

COLORADO NEW NEXICO UTAH I WYOMING 

I 
TOTAL Ii) 

399.5 0 0 0 399.5 
122.2 9.6 0 0 131.8 
380.6 0 I 0 0 380.6 
902.3 9.6 0 0 911.9 
27.6 17.1 0 0 44.7 
13.6 0.4 0 0 14.0 

943.5 27.1 0 I 0 970.6 

943.5 27.1 0 0 970.6 

10.3 0.3 0 0 10.6 

¢10.3 $ 0.3 0 0 10.6 

0 0 0 0 0 

933 .. 2 26.8 0 0 960.0 

256.4 0 0 0 256.4 
35.0 I 0 0 0 35.0 
7.0 0 0 0 7.0 

41. 7 0 0 0 41. 7 
3.7 0 0 0 3.7 

$ 3.9 0 0 0 3.9 
0.2 0 0 0 0.2 

I 336.2 0 , 0 0 336.2 



. RIVER SECTION 

PINE RIVER ·COLORADO-NEW MEXICO· 
S'l'ATE LINE TO SAN JUAN RIVER 

Pine River (undepleted) at S. L. 
Historic convey. losses S.L. to 

Sen Juan 
Undepleted convey. losses S.L. to 

. San Juan 
Salvaged convy. losses S.L. to 

'ITEM 

(162) 

I +13~ 
! (163) 

San Juan 1(164) 
Undepleted flows minus undepleted 

convey. losses S.L. to San Juan R.I(165,) 

SAN JUAN RIVER PINE RIVER TO BIANCO 

Undepleted San Juan R. to Pine R. 1(166) 
Undepleted Pine R. to San Juan R. (167) 
Upmeas· .. Rose.to ·Blanc6 (in N. Mex.) i 117. 
Stream de.pletions (in ~ ,Nex. on Pine) (168) 
Undepleted vol.convey.Pine to Blanco(169) 
Historic convey.losses to Blanco ; 119. 
Undepleted " "" 1(170) 
Salvaged (171) 
Uridepleted flows minus undepleted 

convey. losses Pine R. to Blanco 1(172) , 
ANIMAS RIVER CEDAR HILL, NEd MEXICO I 

TO COLORADO-NEW MEXICO STATE LINE I 
Anin-a8 R. nr. Cedar Hill, New Mex. ·\121. 
Unmeas. Blanco to Farmington, New 

. M£xfco (in Colorado) 1122. 
Stream depletions 1(173) 
J1istorfc convey. losses to S. L. i 123. 
Undepleted """ 1(114) 
Salvaged " " """ 1(175 ) 
Undepleted flows minus undepleted 

convey. losses Cedar Hill to S.L. (1761 

1 ARIZONA I COLORADO 

! 
I I , 
i 0 I 336.2 

0 6.3 

0 ¢ 6.7 

0 0.4 

0 329.5 

0 933.2 
0 329.5 
0 0 
0 0 
0 1262.7 
0 5.0 
0 ¢ 5.1 
0 0.1 

0 1257.6 

0 806.7 

0 1.3 
0 30.0 
0 0.8 
0 $ 0.8 
0 0 

0 831.2 

NEW MEXICO 

I 0 

0 

0 

0 

0 

26.8 
0 

31.0 
1.2 

59.0 
0.2 

$ 0.2 
0 

58.8 

0 

0 
0 
0 
Ci 
0 

0 

I 
I 
I· 
I 
I 

UTAH 

o 

o 

o 

o 

o 
o 
o 
o 
o 
o 
o 
o 

o 

0 

I g 
. 0 I . 0 

I 0 
0 

WYOMING 

o 

o 

o 

o 

o 
o 
o 
o 
o 
o 
o 
o 

o 

0 

0 
0 
0 
0 
0 

0 

! 
I 
I 

! 

.1 

I 

I 
I 

TOTAL 

6.3 

6.7 
0.4 

329.5 

960.0 
· 329 .. 5 

31.0 
1.2 

1321. 7 
5.2 
5.3 
O~l 

1316.4 

806.7 

1.3 
30.0 
0.8 
0,8 

.0 

837.2 

. f-' 
w 



RIVER SECTION ITEM ARIZONA I COLORADO NEW MEXICO UTAH WYOMING I TOTAL 

ANIMAS RIVER COLORADO-NEW MEXico I 
STATE LINE TO FARMINGIDN! NEW MEX. 

I I AniJW.s· R. at State Line from (176) (177 ) 0 837.2 0 0 0 837.2 
Unmeas. Blanco to Farmington,New I I 

.Mexico (in New ~~xico on Animas) 126. I 0 0 6.5 I 0 0 6.5 
Historicconvey.loss6s to Farmingtonl27. I 0 10.2 0.1 0 I 0 10.3 
Undeplet." " " " (178) 0 ¢ 10.4 $ 0.1 0 0 10.5 
Salvaged " " " " (179) 0 0.2 0 0 0 0.2 
Undeplet. flows minus undeplet. 

I convey. losses state line to 
Farmington (l80) 0 

I 
826.8 6.4 0 0 833.2 

SAN JUAN RIVER BLANCO! NEW MEXICO I 
TO FARMINGTON. NEW MEXICO " 

Undepleted San Juan to Blanco, New 
1316.4 Mexico from (172) (181) 0 1257.6 58.8 0 0 

Unmeas. Blanco to Farmington 
(in New Mexico. on San Juan) 130. 0 0 67.4 0 0 67.4 

Undepleted vol. convey. Blanco to 
Farmington (182 ) 0 1257.6 126.2 0 0 1383.8 

Historic convey. losses Blanco to 
19.6 Farmington ~ 132. 0 17.8 1.8 0 0 

Undep1eted convey. 10ss9s Blanco t . 
Farmington (183) 0 ¢ 18.2 $ 1.8 0 0 20.0 

Salvaged convey. losses (184) 0 0.4 0 0 0 0.4 
Undepleted San Juan flows minus 

· undeplet.con~ey. losses to 
Farmington (185) 0 1239.4 124.4 0 0 1363.8 

Undeplet. AniJW.s River from (180) (186 ) 0 826.8 6.4 0 0 833.2 
Undeplet. Ssn- JuanR. at Farmington (187 ) 0 2c66.2 130.8 0 0 2197.0 

SAN JUAN RIVER . FARMING'rON: NEW 

I· MEXICO TO LA PLATA RIVER 
-- - --

I( 0 I 2066.2 1,0.8 0 0 2i97.6 



RIVER SECTION ITEM 

Historic convey. loss to Ia Plata 137. I 
Undepleted" """" (189) I 
Salvaged " , """" ,(190) 
Undepleted flows minus undepleted I I 

,convey. losses Farmington to Ia ' 
Plata River 1(191) 

! 
LA PLATA RIVER COLORADO-NEW MEXICO 

I STATE LINE TO SAN JUAN RIVER 

Undepleted" " " " " (194 ) 
Historic convey.losses to San Juan '1 '140. 

Salvaged " " "" " (195) 
Undeplet. flows minus undepleted I 

convey. los sea S. L. to San Juan 1(196) 

SAN ' JUAN RIVER LA PLATA RIVER 1'0 I 
SHIPROCK, NEW MEXICO 

Undepleted San Juan at IaPlata R. 1(197 ) 
Undepleted LaPlata at San Juan R. (198) 
Un, depleted , san Juan at Junction ki,(199) 
stream depletions (on laFlata in 

New Mex. 6.2 and 59.5 on SanJuan 200) 
Undepleted vol. convey. LaPlata R. I' 

to Shiprock, New Mexico (201) 
Historic convey. lossea to Shiprockl143. 
Unde, pleted II " K202 ) 
Salvaged "K203) 
Undeplet. flOWS minus undepleted i 

convey 108seaLaPlata to ShiprockK204) 

I 

I 

ARIZONA 

0 
0 

I 
0 

0 I 
I 
I 

0 I 
0 I 
0 I 
0 
0 
0 

0 

0 
0 
0 

0 

0 
0 
0 
0 

0 , 

COLORADO 
, 

NEW MEXICO 

0.7 0.1 
¢ 0.7 .$ 0 , 1 

0 0 

2ctl5.5 130.7 

1 

30.9 0 
20.4 0 
51.3 ! 0 I. 
5.0 0 

¢ 6.7 0 
1.7 0 

44.6 0 

2065.5 130.7 
44.6 0 

2110.1 130.7 

0 65.7 

2110.1 196.4 
23;6 1.5 

¢ 24.2 .$ 1.9 
0.6 0.4 

2085.9 194.5 

I UTAH : 
I 

WYO,IjJNG I TOT1\L 

I 
0 0 0.8 
0 0 0.8 

i .0 0 0 
I ' 

i I : 2196.2 i 0 0 

i , 
I 
I 0 0 30.9 

I 0 0 20.4 
0 I 0 51.1 
0 0 5.0 
0 0 6.7 
0 0 1.7 

0 0 44.6 

0 0 2196.2 
0 0 44.6 
0 0 2240.8 

0 0 65.7 

0 0 2306.5 
0 0 25.1 
0 0 26.1' 
0 0 1.0 

0 0 2280.4 

I-' 
\Jl 
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RIVER SECTION lITEM ARIZONA COLORADO NEW MEXICO UTAH WYOMING TOTAL 

SAN JUAN RIVER SHIPROCK TO MANCOS R. ! 
i , 

Undepleted San Juan at Shiprock (205) 0 2085.9 194.5 0 0 2280.4 
Unmeas. Farmington, New Mexico to 

Bluff, Utah (in New Mexico) 146. 0 0 59.6 0 0 . 59.6 
Stream depletions (Chaco River) (206) 0 0 4.9 0 0 4.9 
Undepleted vol. convey. Shiprock 

to liancos River (207) 0 2085.9 259.0 0 0 2344.9 
Historic convey. loss to Mancos 148. 0 18.6 1.8 0 0 20.4 
Undepleted " " " " (208) 0 ¢ 19.1 $ 2.2 0 0 21.3 
Salvaged " " " " (209 ) 0 0.5 0.4 0 0 0.9 
Undepleted flows minus undepleted 

convey. losses Shiprock to Vancos (210) 0 2066.8 256.8 0 I 0 2323.6 

MANCOS RIVER TOWAOC TO COLORADO-NEW 
MEXICO STATE LINE 

Vancos River nr. Towaoc, Colorado 150. 0 51.0 1.0 0 0 52.0 
Stream depletions (211) 0 11. 7 0 0 0 11.7 
Updepleted vol. convey. to S. L. (212 ) 0 62.7 1.0 0 0 63.7 
Historic convey. losses II 11 " 15l. 0 2.8 0.1 0 0 2.9 
Undepleted " " It II " (213 ) 0 $ 3.1 ¢ 0.1 0 0 3.2 
Salvaged " " II If " (214) 0 0.3 0 0 0 . 0.3 
Undepleted flows minus undepleted 

60.5 convey. losses Towaoc to S. L. (215 ) 0 59.6 0.9 0 0 

MANCOS RIVER COLORADO-NEW MEXICO 
STA'IE LINE TO SAN JUAN RIVER 

Undepleted Vancos at State Li~e (216 ) 0 59.6 0.9 0 0 60.5 
Historic convey. losses to San 

Juan 154 154. 0 0.7 0 0 0 0.7 
Undepleted convey. losses to San 

o.B Juan (217) 0 ¢ 0.8 0 0 0 
Salvaged convey losses to San JUanl(21B) 0 0.1 0 0 0 0.1 
Undepleted flows minus undepleted 

59.7 convey. losses to San Juan· (219) 0 58.B 0.9 0 0 



RI VER SECTION I ARI ZONA ' COLORADO NEW MEXICO UTAH I WYONING ! TOTAL 

SAN JUAN RIVER MANCOS RIVER TO 
COLORADO-NEW MEXICO STATE LINE 

Undepl e t ed San Juan River a t Yancoa I (220) 0 2066 . 8 

I 
256 .8 0 0 2323 . 6 

Undepleted Mancoa at San Juan River (221 ) 0 58.8 0.9 0 0 59.7 
Undepleted vol . convey. Yancoa River 

t o Col orado-New Mexico State Line I (222) 0 2125 . 6 i 257. 7 0 0 2383 . 3 
Hiator ic convey . l osses to State Line 157 . 0 2.9 l 0 .3 0 0 3 .2 
Undepl et ed "(223 ) 0 ¢ 3 . 0 $ 0 . 4 0 0 3 .4 
Salvageq " " I (224) 0 0. 1 0.1 0 0 0.2 
Undepl eted f l ows minus undepl eted convey. 

losaes Mancos River to State Line 1(225) 0 2122 .6 257 .3 0 0 2379.9 

SAN JUAN RIVER COLORADO- NEW MEXICO STATE 
LINE TO COLORADO- UTAH STATE LINE 

Undepleted San Juan a t Colorado-New 
Mexico State Line from (225) (226) 0 2122.6 25/ .3 0 0 1 2379 . 9 

Historic convey. 108s es Colorado- New 
1.6 Mexi co State Line to Colo;-Utah S. L. 160. 0 1.5 0.1 0 0 

Undeplet ed convey. l oases Col orado-N o 
Mex. S. L. to Col o . -Utah S. L. (227 ) 0 $ 1.6 ¢ 0 .1 0 0 1. 7 

Salvaged convey . l osses (228 ) 0 0. 1 0 0 0 0.1 
Undeplet ed flowa minua undepl eted 

convey . los aes Col o. - N. Mex. State 
1(229 ) I 2121.0 Line to Col o.-Utah Stat e Line 0 257·2 0 0 2378.2 

SAN JUAN RIVER COLORADO-UTAH STATE 
LINE TO McELMO CREEK 

Undepl eted San Juan at Col o . -Utah 
1(230) 2378 . 2 State Line from (229 ) 0 2121. 0 257 .2 0 0 

Utah State Line to MCElmo C:eek 1 163. 0 20 . 9 1.9 0 0 22.8 
Undepl eted convey. l osses Colo .-Utah 

1 (231 ) State Line to McElmo Cre ek 0 ¢ 21. 5 ¢ 2 . 3 0 0 23.8 
I-' 
-l 



- ---.- ---.....;... 

ARIZClNA I RIVER SECTION lITEM COLORADO NEW MEXICO 

I 
UTAH WYOMING I TOTAL 

Salvaged convey. losses Colo.-Utah 1 
state Line to McElmo Creek (232) 0 0.6 0.4 I 0 0 1.0 

Undepleted flows minus undepleted 

I convey. losses S. L. to ~£Elmo Creek(233) 0 2099.5 254.9 0 0 2354.4 

M: ELMO CREEK CORTEZ TO COLO.-UTAH s.Ll 

~£Elmo Creek -near Cortez, Colorado 165. 0 41.0 0 0 0 41.0 
Unmeas. return flow 166. 0 15.0 0 0 0 15.0 
Stream depletions (above gage) (234) 0 51.3 0 0 0 51.3 
Importation from Dolores River (235) 0 100.0 0 0 0 100.0 
Undepleted McElmo Creek near Cortez (236 ) 0 7·3 
Historic convey. losses Cortez to 

0 0 0 7.3 

Colorado-Utah State Line 168. 0 4.9 0 0 0 4.9 
Undepleted convey. losses to S. L. (237 ) 0 .$ 2.7 0 0 0 2.7 
Salvaged " 11 " " (238) 0 2.2 0 0 0 2.2 
Undepleted flows minus undepleted 

convey. losses Cortez to State Line (239) I 0 4.6 0 0 0 4.6 

1>£ ELMO CREEK COLORADO-UTAH LllIE TO 
SAN JUAN RIVER 

Undepleted McElmo Creek at State Line 1(240) 0 4.6 0 0 0 4.6 
Stream depletions (241) 0 11.9 0 0 0 11.9 
Undepleted vol. convey. to San Juan (242) 0 16.5 0 0 0 16.5 
Historic convey. losses" " " 171. 0 2.7 0 0 0 2.7 
Undepleted " " " " (243 ) 0 ¢ 1.8 0 0 0 1.8 
Salvaged " " " " (244) 0 0.9 0 0 0 - 0.9 
Undepleted flows minus undepleted convey. 

losses State Line to San Juan River 1(245) 0 14.7 0 0 0 14.7 



RIVER SECTION ITEM ARIZONA COLORADO 

SAN JUAN RIVER 11: ELMO CREEK 
TO CHINLE CREEK 

Undep1eted San Juan at McElmo Creek (246 ) 0 2099 .5 
Undep1eted· McElmo Creek at San Juan R. (247) 0 14.7 
Unmeas . Farmington, New Y.exico, to ,".- .. . 

Bluff, Utah (in Colo. and Utah) 175. 0 13.5 
Undep1eted vol. convey. to Chinle (248) 0 2127 .7 
Historic convey. losses to Chinle 177. 0 17.8 
Undep1eted " " " " (249) 0 ¢ l8~1 
Salvaged " " " " (250) 0 0.3 
Undep1eted flows minus undepleted 

Go-p.vey. losses McElmo Creek-Chinle (251) · 0 2109.6 

SAN JUAN RIVER CHINLE CREEK TO -
BLUFF! UTAH 

Undepleted San Juan River at Chinle (252) . 0 2109.6 
Unmeas. Farmington , New Yexico to 

Bluff, Utah , (in Arizona) 180 . · 46.8 0 
Stream depletions (in Arizona-Utah) (253 ) 4.0 0 
Undep1etedvo1. convey. Chinl e Creek 

to Bluff, Utah. (254 ) 50.8 2109.6 
Hiatoric convey. l osses to Bluff 182. 0.3 12 . 5 
Undep1eted " " " " (255) ¢ 0.3 ¢ 12.7 
Salvaged " " " " (256) 0 0.2 
Undepleted flows minus undepleted convey. 

l osses Chinle to Bl uff 1(257) I 50 .5 2096.9 

- -. -- -;: , .. ;.~;..,.- _-__ -,~~-:-.... ;.;.,;, .. /i:....:..:.-_"':. -'=::-";" ::;"" ,-.-:;:~;;;-.-;:~-=::;~;:. 

NEW MEXICO 

I. 254.~ 
I 

0 I 
254 .9 

1.6 
¢ 1.9 $ 

I 
0.3 

253 . 0 

I 
253 .0 

0 
0 

253.0 
1.1 

¢ 1.3 

I 
0 .2 

251.7 

UTAH l WYOMING 

! 
0 0 
0 

I 
0 

29 .2 0 
29.2 0 
0.2 0 
0 .2 0 

0 0 

29.0 o . 

29.0 0 

0 0 
9.0 0 

38 .0 0 
0 .2 0 

$ 0 .. 2 ·· ·· 0 
0 0 

37.8 0 

TOTAL 

2354.4 
14.7 

42.7 
2411.8 

19.6 
20 .2 
0.6 

2391.6 

2391.6 

46.8 
13 .0 

2451.4 
14.1 
14.5 . 
0.4· . 

2436 .9 

I-' 
'D 



SUMMARY ABOVE BLUFF, UTAH 
OF ( .VIRGIN ) 

. ASSIGNED CHANNEL LOSSES AND CONTRIBUTIONS BY STATES AT f?TATE LINES AND AT BLUFF, UTAH 

ITEM ARIZONA COLORADO NEW MEXICO U'MH I-lYOMING 

CHANNEL LOSSES ,. ( UNDEPLETED ) . , 

ASSIGNED ABOVE BLUFF ! UTAH 

Out Qr a~te loeeee (258) 0.3 159.3 5.7 0.0 0 
With . in state loeeae (259) 0.0 12.1 7.0 0.4 0 

Total ae~iSnedlo86~e · 
. , 

(260) 0.3 171.4 12.7 0.4 0 

STATES CONTRIBUTIONS ' ! UNDEPLETED ) 
AT STATE LINES AND AT BLUFF z UTAH 

Contribution at Bluff, Utah (261) 50.5 I 2096'.9 251".7 37.8 0 
Contribution ai' etatelinee (262) 50 .8 2256.2 257.4 37.8 j 

,0 

' , ' 
DEPLETIONS AT SITES OF USE ABOVE BLUFF! UTAH 

" (263)1 4.0 I 180.6 I 72.2 9.0 0 
. , 

- , - ".- . ~- ... SALVAG:rn CONVEYANCE LOSSES ABOVE BLUFF z UTAH 

~264) 0.0 4.3 0.9 0.0 0 
[265) 0.0 - 1.6 0.9 0.0 0 
[266)' · 0.0 ·, 2.7 1.8 0.0 0 I 

TOTAL 

165.3 
19;5 

184.8 

, , 

2436·9 
26q2.2 

265.8 

5.2 
- 0.7 

4.5 

I\) 
o 



RIVER SECTION 

COLORADO RIVER CISCO, ~~, TO 
JUNCTION WITH GREEN RIVER 

Undepleted Colorado River , nr. Cisco 
Historic convey. losses Cisco, Utah 

to junction to Colo. and Green R. 
Undepleted ' convey. losses to Junct. 
salvaged .11 n"!1 

Undepleted flows minusundepleted 
convey. losses Cisco to junction 

,stream depletions (Moab - LaSal) 
Undepleted Colo. River at Green R. 

GREEN RIVER GREEN RIVER I UTAH, TO 
JUNCTION WITH COLORADO RI\C&R 

Undepleted Green R. at Green River, 

ITEM 

(267 ) 

190. 
(268) 
(269) 

(270) 
(271) 
(272 ) 

m~ ~TI) 
Stream depletions (San Rafael) (274) 
Undepleteid vol. convey. to Colo. R. (275) 
Historic convey. losses Green R., I ' 
Ut~, to junct. with Colo. River 193. 

,Undepleted convey. losses to Colo. R(276) 
Salvaged ' " . " "" ': (277) 
Undepleted flows minus undepleted 

convey. losses Green River, Ut~~, 
to Colorado I (278) 

COLORADO RIVER JUNCTION WITH GREEN RIVER 
TO SAN JUAN RIVER 

Undepleted Colo. R. at Green River 
Undepleted Green R. at Colo. River 
Sum of (279) (280) 
Unmeas. Lees Ferry to key gages at 

Cisco, Green R. and Bluff (Utah) 
Stream depletions (Dirty Devil 

(279 ) 
(280) 

I
· (281) 

196. 
(282) 

ARIZONA 

o 

o 
o 
o 

o 
o 
o 

o 
o 
o 

o 
o 
o 

o 

o 
o 
o 

o 
o 

-:;;:. - ~---,, '- -- ~-~ "" .• - ..... .-,,""~=.~-~ . -

COLORADO 

6998.6 

35.0 
¢ 38.7 

3.7 

6959.9 
o 

6959.9 

2035.8 
o 

2035.8 

21.9 
¢ 22.7 

0.8 

2013.1 

6959.9 
2013.1 
8973.0 

o 
o 

NEW MEXICO 

o 

o 
o 
o 

o 
o 
o 

o 
o 
o 

o 
o 
o 

o 

o 
o 
o 

o 
o 

UTAH ! WYOMING 

40.6 

0.2 
$ 0.2 

o 

40.4 
10.,0 
50.4 

1611.8 
67.1 

1678.9 

13.3 
$ ,17.7 

4.4 

1661;2 

50.4 
1661.2 
1711.6 

777.3 
12.3 

o 

o 
o 
o 

o 
o 
o 

1756.6 
o 

1756.6 

17.4 
¢ 19.2 

1.8 

1737.4 

o 
1737.4 
1737.4 

o 
o 

'IOTAL 

7039.2 

35.2 
38.9 
3.7 

7000.3 
10.0 

7010.3 

5404.2 
67.1 

5471.3 

52.6 
59.6 
7:0 

5411. 7 

7010.3 
5411. 7 

12422.0 

777.3 
12.3 

r\) 

""' 



RIVER SECTION ITEM 

Undepleted vol. convey. Gree,n H. to 
San Juan River J(283 ) 

Historic c~nvey. losses G, reen R., to ' 
San Juan River 198 • . 

Undepleted co~veY. · losses to 'SanJu (284) 
Salvaged " n ' "" n 1(285 ) 
Undep1eted fl~am1nUB undep1eted . 

·c·bhvey. los'ea Green ·B. to . SanJuan(286) 
Stream depletions (Escalante r 1(287 ) 
Und.ep1eted Colo. H. at San Juan R. (288) 

SAN JUAN RIVER NEAR BLUFF, UTAH, TO 
JUNCTION WITH COLORADO RIVER 

Undepleted San Juan R. near .B1uff' 1(289) 
Histo~ic convey. losses Bluff' to 

junction with Colorado River I 201. 
Undep1eted convey. 10ssesto ·Co10. (290) 
SaJ,vaged U " "" (291) 
Undepleted flows .minus undep1eted 1 . 

convey. losses Bluff' to Colo. R~ (292 ) 

COWRADO RIVER JUNCTION · WITH SAN JUAN 
RIVER TO ARIZONA-UTAH STATE LTh'E 

Undep1eted Colo. R. at San JuanR. 
Undep1eted San Juan R. at Colo. R. 
Unmeas.Lees. Ferry to key gages at 
•. . Cisco, Green R. 'and BlUff' (1/2 of' 

Arizona's) 
Undepl,eted voi. convey. San Juan to 

'. Ar.i~lOna-Utah state Line ' 
HistoriC; convey. losseeto .S. L. 
Undepleted" to ' to " 

. salvaged ·· · ·n. " . - .fI _. "to 

Urid~'ple"ted t-iows lIl1nuslosses San 
JuanR; to Ariz.-Utah State Line 

(293 ) 
(294) . 

204. 

(295) 
206. 

(296 ) . 
(297) 

(298) 

ARIZONA 

o 

o 
o 
o 

o 
o 
o 

50.5 

0.6 
¢ 0.6 

o 

49.9 

o 
49.9 

39.7 

· 89";6 
0.1 

¢ 0.1 
o 

89.5 

COLORADO 

8973.0 

40.2 
¢ 43.8 

3.6 

8929.2 
o 

8929.2 

2096.9 

27.2 
¢ 28.0 

0.8 

2068.9 

8929 .2 
2068.9 

o 

10998.1 
16.6 

¢ 18.0 
1.4 

10980.1 

NEW MEXICO 

o 

o 
o 
o 

o 
o 
o 

251..7 

2.4 
¢3.1 

0.7 

248.6 

o 
248.6 

o 

248.6 
0.3 

¢ 0.4 
0.1 

248.2 

UTAH 

2501.2 

9.9 
$ 11.9 

2.0 

2489.3 
22.9 

2512.2 

37.8 

O.li­
$ 0.5 

0~1' 

37.3 

2512.2 
37~3 

o 

2549'.5 
3~4 

$ 4.1 
0.7 

2545.4 

WYOl1ING 

1737.4 

. 7.6 
i¢ 8.4 . 
; 0.8 · 

1729.0 
o 

1729.0 

o 

o 
o 
Q 

O . 

1729.0 
o 

o 

1729.0 
2.5 

¢ 2.8 
0~3 

1726.2 

TOTAL 

13,211.6 

57.7 
64.1 
. 6.4 

13,147.5 
22.9 

13,170.4 

2,436.9 

30.6 
32.2 
.. 1.6 

2,404.7 

13,170 •4 
• 2,404.7 

39.7 

15,614.8 
. 22.9 

25.4 
. . 2.5 

15,589.4 



RIVER SECTION ITEM ARIZONA COLORADO 

COLORADO :RIVER ARIZONA-UTAH STATE LINE 
TO LEES FERRY! ARIZONA 

' , 

Col orado R . at State Line from (298) (299) 89.5 /10,980 .1" 
Unmeas. Lees Ferry to key gage at Ci sco, 

Green R. and Bl uff (1/2 Arizona ' s) 209 . 39 .6 0 
Undepleted vol. convey . to Lees Fer ry (300) ' 129 .1 10,980.1 
Historic convey. 108ses to Lees Ferry 211. 0 .1 10 . 3 
Undep1eted II II II " " (30l) $ 0.1 ¢ 11.2 
Salvaged " II II .. " (302) 0 0.9 
Undepleted flows minus UQdepleted 

convey l os ses S . L. to Lees Ferry (303) 129.0 10,968. 9 
" 

COLORADO RIVER LEES FERRY z ARIZONA TO 
LEE FERRY! ARIZONA r COMPACT PO !NT I I 
Undepl eted Col o. River at Lees Ferry (304) 129.0 10,968.9 
Faria River nr . Lees Ferry, Arizona 214. 7.2 0 
Stream depl etions (Far ia River) (305) 0 0 
Undep1eted Col o . River at Lee Ferry, 

Arizona (Compact Point) (306) 136.2 10,968.9 
Undepl et ed contribution at Lee Ferry 

i n 'f, of t otal . " (307) 0.87 70.14 . 

* Excludes 4 . 0 importation 

NEW MEXICO UTAH T WYOMING . 
I 

248.2 2,545.4 1,726.2 

0 0 0 
248.2 2,545 . 4 1,726 .2 

0:2 2 . 1. 1.6 
¢ 0 . 3 ¢ 2.6 ¢ 1.8 

0.1 0.5 0.2 

247.9 2,542.8 1,724.4 

247 .9 2,538.8 1 ,724.4 
0 18.1 0 

° . 2* 1 ,724.4 

247 .9 2,561.1 1,724.4 

1.58 16.38 11.03 

TOTAL 

15,589 .4 

39 .6 
15,629 .0 

14 . 3 
16.0 
1.7 

15,613 .0 

15,609.0 
25 .3 

.2 

15,638 . 5 

100.00 

f'I) 
w 



SUM1JARY ABOVE LEE FERRY J AIUZONA TO GREEN RIVER, CISCO AND BLUFF 
OF ( VIRGIN ) 

ASSIGNED CHANNEL LOSSES AND CONTRIBUTIONS BY STATES AT STATE LINES AND AT LEE FEP.RY J ARIZ. 

ITEM ARIZONA COLORADO NEW MEXICO UTAH WYOJ.lING 

CHANNEL LOSSES ( UNDEPLETED l 
ASSIGNED ABOVE LEE FERRY, ARIZONA 
TO GREEN RIVER z CISCO AND BLUFF 

Out of state losses (308) 0.7 162.4 3.8 2.6 32.2 
With in state losses (309) 0.1 0 0 34.4 0 
TOtal assigned losses (310 ) 0.8 

I 
162.4 3.8 37.0 32.2 

STATES CONTRIBUTIONS ( UNDEPLETED l 
AT STATE LINES AND AT LEE FERRY J 

ARIZONA r TO KEY GAGES ONLY ) 

Contribution at Lee Ferry, Ariz. (311 ) 136.2 10,968.9 247.9 2,561.1 1,724.4 
Contribution at State Lines (312 ) 136.9 11,131.3 251. 7 2,563.7 1,756.6 

DEPLETIONS AT SITES OF USE ABOVE LEE FERRY! ARIZONA TO GREEN RIVER! CISCO AND BLUFF 

SALVAGED CONVEYANCE wJ (~::E 1.:, IARIZONA ; cL R":, Lo':5 BL 0 

Out of state (314 ) 0 11.2 0.9 

I 
0.5 3.1 

With in state (315) 0 0 0 7.2 0 
TOtal salvaged losses (316 ) 0 11.2 0.9 7.7 3.1 9 

TOTAL 

201. 7 
34.5 

236.2 

15,638.5 
15,840.2 

112.5 

15.7 
7.2 

22.9 



SUMMARY ABOVE LEE FERRY, ARIZONA 
OF ( UNDE?LETED ) 

ASSIGNED CHANNEL LOSSES AND CONTRIBUTIONS BY STATE AT STATE LINES Am> AT LEE FERRY, ARIZONA 

CHANNEL LOSSES ( UNDEPLETED ) 
ABOVE LEE FERRY! ARIZONA 

ITEM ARIZONA COLORADO Nl!."'W MEXICO UTAH WYOMING TOTAL 

Out of state losses (317) 1.0 482.3 9.5 6.5 112.6 611.9 
With in state losses (318) 0.1 257.3 7.0 67 .7 20.0 352.1 
Total assigned losses (319) 1.1 739.6 16.5 74.2 132.6 964.0 

STATES CONTRIBUTIONS ( UNDEPLETED ) I 
AT STA'm LINES AND AT LEE FERRY, I 
ARIZONA ( COMPACT FOINT ) 

Contribution at Lee Ferry, Arizona (320) 136.2 10,968.9 247.9 2,561.1 1 ,724. 4 15,638.5 
Contribution at state lines (321) 137.2 11,451.2 257.4 2,567.6 1,837.0 16,250.4 

DEPLETIONS AT SITES OF USE ABOVE LEE FERRY I ARIZONA 

I (322) I 4.0 1 1 ,062.8 I 72.2 I 556.5 227.7 1,923.2 

SALVAGED CONVEYANCE LOSSES ABOVE LEE FERRY I ARIZONA 
I 

Out of state (323) 0 26.7 1.8 I 0.5 10.4 39.4 
With in state (324) 0 20.0 0.9 I 11.7 1.3 33.9 
Total salvaged losses (325) 0 46.7 2.7' 12.2 11. 7 I 73.3 

f\) 
VI 



APPENDIX D 

ENGINEERING ADVISORY 
COI-1M I'l'TEE 
RER)RTS 



" Cheyenne, W;jQrn 1n3 
August 31, 1946 

"Pursuant to the instructions received from the Commission, the 

1 

Committee of Engineering AQvisers listed below met at the ~tate Engineer's 

Office in Cheyerine, Wyoming, August 30th &,d 31st 1)46 to discuss and 

recommend a program of engineering studies to assist the Compact Commission 

in negotiating a Compact among the Upper Colorado River BaSin. 

Committee Members 

J. R. Riter, Bureau of Reclamation, Denver, Colorado (Chairman) 

R. Gail .BakeL', State Land Dept., Phoenix, Arizona 

C. L. ,Patterson, 212 state Office Bldg., Denver, Colorado 

John H. Bliss, state Engineer's Office, Santa .F'e, New Mexico 

F. W. Cottrell, Salt Lake City, Utah 

H. T. Person, Engineering Bldg., Univ. of Wyoming, Laramie, Wyo. 

others Present 

F. C. Merriell, Colorado River Water Conservation District, 
G~and Junction; Colorado 

John R. Erickson, 212 State Office Bldg., Denver, Colorado 

H. W. Bashore, Federal Rep., U. C. B. B. C., Mitchell, Nebraska 

H. p. Dugan, U. S. B. R., Denver, Colorado 

L. C. Bishop, state Engineer, Cheyenne, Wyomlng 

C. O. Roskelley, Salt Lake City, utah 

C. S. JarviS, salt Lake City, utah 

E. G. Lorentzen, Salt Lake City, utah 

E. H. \>latson, State Engineer, Salt Lake City, Utah 
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After discussion of the problems involved, the Committee recommends: 

1. Preparation base maps for use by the Commission in its 

deliberations. The bureau of Reclamation will furnish two copies 

to each of the states of the maps on· a scale of 1:1,000,000 which 

show the present and potential irrigationdevelopnents within the 

Upper Basin" Maps of the individual states are now available and 

are to be fitted together and mounted on cloth. The Colorado water 

Conservation. Board has under preparation a base map which can be 

adapted for use in showing the locations of stream gaging stations 

and watershed areas upstream from Lee Ferry. In the interim, 

copies of this map on its present scale of 1 inch e~uals 12 miles 

will be made available for use by the Engineering Advisers. In the 

near future Colorado will furnish Van D,ykes from which copies of 

the map can be prepared on the scale of 1:1,000,000. 

2. Studies to determine the water supply available from each State. 

This involves the following steps: 

(a) Determination of historic stream flows at main stem 

gaging stations, and other atations located near the 

state ·lines and near the mouths of tributaries which 

enter the Colorado, Green and San Juan Rivers in utah, 

Arizona and New Mexico. The Bureau of Reclamation 

compilation ofdlscharge records will be supplemented 

to complete the . records for the following list of 

gaging stations: 



Stream 

Colorado River 

San Juan River 

San Juan River 

San Juan River 

McElmo Creek 

Vancos River 

la Plata River 

Animas River 

:B'lol'ida :Hi vel' 

Animas River 

Pine River 

San Juan River 

Navajo River 

Paria Rive r 

Escalante River 

Muddy River 

San Rafael River 

Price Rlv(lr 

Price River 

Duchesne River 

Duchesne River 

Uinta River 

Ashley Creek 

Location 

at Lees Ferry, Arizona. 

n'3ar Bluff, Utah 

at Farmington, New Mexico 

at Shiprock, New Mexico 

near Cortez, Colorado 

near TowoacJ Colorado 

at Colorado-New Mexico State Line 

near Cedar Hill, New Mexico 

near Durango, Colorado 

at Falmington, New Mexico 

at IgnaciO, Colorado 

at Rose, New Mexico 

at Edith, C ,lorado 

at Lees Ferry, Arizona 

below Escalante, Utah 

near Hanksville, Utah 

3 

at llanl~svillo, Utsh Highway Brjdge 

at Woodside, Utah 

at Heiner, Utah 

at Myton, Utah 

near Randlett, Utah 

at Fort Duchesne, Utah 

near Vernal, Utah 



~ 

Brush Creek ' 

Henrys Fork 

Green River 

Burnt Fork 

Blacks Fork 

East FOl'k of 

West Fork of 

Green River 

Green River 

Little Snake 

Little Snake 

Smith Fork 

Smith Fork 

River 

River 

Savel'y Creek 

Battle Creek 

Yampa River 

White River 

Colorado River 

Dolores River 

Gunnison River 

Plateau Creek 

Colorado River 

Location 

near Jensen, Utah 

at Linwood, Utah 

near Linwood, Utah 

near Wyoming-Utah Line* 

near Wyoming-Utah Line* 

near Robertson, Wyoming* 

near Robertson, Wyoming* 

at Green River, Wyoming 

at Green River, Utah 

near Dixon, lvyoming 

near Lily, Colorado 

near Savery, Wyoming . 

near Slater, Colorado 

near Maybell, Colorado 

near Watson, Utah 

near Cisco, Utah 

at Gateway, Colorado 

near Grand Junction, Colorado 

near Cameo, Colorado 

near Cameo, Colorado 

*Record to be compiled by the State of Utah. 

(b) Extension of available discharge records, where necessary, 

by correlation with records at other stations. To secure a representative 

period, the records will be extended back in time as far as practicable. 

(If possible, back to 1914 and forward through 1946.) 
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(c) Estimatlon of runoff' from areas which are not meas­

ured by compal"i~on with similar areas on which records 

are availahle, and from precipitation and other avail­

able data. 

(d) E3timation of present depletions above key gaGing 

stattons based on information pertaining to present ir­

rigated acreages shown In the Bureau of Reclamation 

Report'dated March 1946 and unit rates of depletion now 

incorporated in the Bureau's repurt, as they may be 

modified by subsequent studies. 

(0) Estimations of channel 10860s along the main 

streams as follows: 

Green River from the Wyuming-Utah line to the 

JunctIon with the Colorado hiver; 

San Juan River from r:osa, New Mexico to the 

J lmct10n with the Colorado River ; 

Colorado RIver from the Co.)orado-Utah line to 

Lee Ferry. 

3. Studies of river and reGervoir operations to determ.i.ne the 

extent to wh, ch the u]Jper basin can make use of its allocated 

water supply during drought cycles and still meet its compact 

obligation at Lee Ferry. 

The Re port of the Bureau of Reclamation has been consulted and 

referred to, and contains inforrn.ation Clf great value to the studies here­

i n proposed and to the sta tes of the Upper Colorado River Basin. It 

describes present deve lopments and lists potential projects and possi­

bilities the aggregate effect of which, if all were constructed, would 
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deplete the flow of the Colorado River at Lee Ferry by an estimated 

9,100,00 acre-feet annually. Potential usee of water constitute im­

portant factors in dividing available supplies among individual states, 

and are considered to be involved up to the 7,500,000 acre-feet hereto­

fore allocated to the Upper Basin by the Colorado River Compact. 

Respectively submitted, 

ENGINEERING ADVISORY COMMITTEE 

John R. Riter Chairman 

R. Gail Baker Arizona 

C. L. Patterson Colorado 

John H. Bliss New Mexico 

F. W. Cottrell Utah 

H. T. Person , Wyomins" 



Santa Fe, New Mexico 

October 4, 1948 

MEMORANDUM FROM ENGIN],ERING _ ADVISORY COMMITTEE 

TO UPPER COLORADO RIVER BASIN COMPACT COMMISSION 

. At the Vernal, Utah meeting of the Compact Commi~sion, the 
Engineering Advisory Committee was instructed to: 

(a) Prepare additional studies of the inflow-outflow 
method of measuring use~ in the Upper Colorado River Basin. 

(b) Prepare a formula for incorporation in ArticJe XIII 
pertaining to the Yampa River. 

(c)' ,Prepare a formula for incorporation in Article XIV 
pertaining to the San Juan River. 

Subsequent to the Vernal meeting, CoIlllIlif'sioner 'vlatson of Utah 
requested the CoIlllIlittee to make a study of the f'uture fJowe of the Green 
River at Linwood, Utah, above the mouth of Her~ys Fork. 

In addicion to the above taskJ, the Committee gave additional 
consideration to completion of ite basic re'port. 

The Engineering Advisory Coronittee has met several times since 
the Vernal, Utah meeting and report., progress as follows: 

Supporting Data for Engineering Report 

7 

A rough draft of a document containing the supporting data for 
the report sUIDffiary ~ubmitted July 7, IJ48, has been prepared. This rough 
draft is now being reviewed by members of the Eneineering Advisory Commit­
tee and will be revised and edited and is expected to be ready for sub­
mission to the Commission during December 1948. 

InflOW-Outflow Manual 

Assignments have been made to various engineers to study inflow­
outflow"relationehips on tributaries ad follows: 

Green River near Linwood 
Henrys Fork at Linwood 
Yampa River at rI.aybell 
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Little Snake River near Lily 
White River nearWatsen 
Brush Creek near meuth 
Ashley Creek near meuth 
Duchesne River near meuth 
Celerado River near Celerade-Utah line 
Deleres River near Celerade-Utah line 
Price River near meuth 
San, Rafael River near meuth 
Dirty Devil River near meuth 
Escalante River near meuth 
,Pal'ia River near meuth 
San Juan River and tribut,aries nearGolorade-New 

Mexice line 
San Juan River and tributaries between state line 

and, Bluff 
Chinle Creek near mouth 
Main stream between key gaging statiens (Clsce, 

Green River and Bluff) and Lees Ferry 

While much pregress has been made, the studies have net been 
cempleted. It is anticipated that a manual describing the inflew-eutflew 
methed will be prepared and submitted to. the Cempact Cemmissien during 
December 1948. The purpese .of the manual is fer the guidanceef the 
future administrative bedy te be created by the proposed cempact. 

Yampa River 

After considering the stream flews ef the Yampa River at Maybell 
and the prospective future uses of water in Celorade and Utah, the Committee 
recommends that Article XIII, in substance, be as follews: 

ARTICLE XIII 

Subject to. the previsiens ef the compact, the rights 
to thj:l use .of the waters of th~ Yampa River, a tributary enter­
ing the Green River in Celorade, are hereby apportiened between 
Celorado. and, Utah in accerdance with the fellewing principles: 

(a) Colerade wll;J. no't cause the flow .of' the Yampa 
River at the Maybell Gaging Statien te be depleted be1ew an 
aggregate .of 5,000,000 acre-feet fer any peried ef ten cen­
secutive years reckened in centinuing pregressive seriespegih­
ning with the l'irstday ef October next succeeding the ratifica­
tien and appreva1 by Cengress ef this Cempact. In the event any 
diversien Is made fer the benefit .of any Utah water 'use project 
frem the Yampa River .or from, tributaries entering the Yampa River 
abeve the Maybell Gaging Station, then the gress ameunt .of all 
such diversiens for use in ,Utah les's any returns from such diver­
sions to. the river abeve Maybell shall be added to the actual 
flow at the Maybell Gaging Statien te determine the tetal flew 
at the Maybell Gaging Statien. 
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(b) All consumptive uses of water of the Yampa River 
made either by Colorado or Utah shall be charged as usss under 
the apportionment to such states made by Article III of this 
compact. 

San Juan River 

The Vernal draft of the Compact contemplated the definition of 
schedules of water delivery to New Mexico. However, a review of project 
potentialities indicated this to be impractical in view of the alternative 
possibilities for use of water from the San Juan River and tributaries 
in both ·Colorado and New Mexico. A statement of principles for use of the 
water of the San Juan River and tributaries was prepared. The following 
suggested redraft of Article XIV has been approved as to prinCiple by 
representatives of Colorado and New Mexico. 

ARTICLE XIV 

Subject to the prOVisions of this Compact, and within 
the apportionment made by Article III of tilts Compact, the con­
sumptive use of the water of the San Juan River and. its tribu-· 
taries is hereby apportioned between Colorado and New Mexico as 
follows: 

Colorado agrees to deliver to New Mexico .from the San 
Juan River and its tributaries which rise in Colorado an amount 
of water· which shall be sufficient, together with water origin­
ating in the San Juan Basin in New Mexico, to enable New Mexico 
to make full use of the water apportioned to New Mexico by 
Article III of this Compact, subject, however, to the following 
conditions: 

(a) All uses of water made in either state at 
the time this Compact becomes finally effective and 
all uses of water now contemplated under water use 
projects authorized by the Congress of the United States 
shall be recognized as having a first and prior right. 

(b) Colorado assents to diversions and storage 
of water in Colorado for use in New Mexico, subject to 
compliance with Article IX of this Compact. 

(c) The uses of water of the San Juan Riv!3r and 
any of its tributaries within either .State which are· 
dependent upon a common source of water and which are 
not covered by (a) hereof, shall in times of water 
shortages be reduced in such an amount so that the 
resulting consumptive use in each state will bear the 
same proportionate relation to the consumptive use 
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made in each state during times of average water supply 
as determined by the Commission, provided that, if Indian 
uses of water shall be entitled under Article XIX to any 
preferment, then such Indian uses shall be excluded in 
determining the amount of curtailment to be made under 
this paragraph. 

(d) The curtailment of water use by either state in 
order to make up deficiencies in Lee Ferry delrverios as 
required by Article IV of this Compact shall be indepen­
dent of any and all conditions imposed by this Article and 
shall be made by each State, as and whsn required, without 
regard to any provision of this Article. 

(e) All consumptive uses of water of the San Juan 
River and its tributaries made by either Colorado or New 
Mexico shall be charged ae uses under the apportionment 
to such state by Article III of this Compact. 

Green River Flows at Linwood 

Historically, the flow of the Green River at Linwood (above the 
mouth of Henrys Fork) averaged about 1,500,000 acre-feet annually during 
the period 1914-1945, inclusive. The flow has varied from a low of 
396,000 acre-feet in 1934 to a high of 2,415,000 acre-feet in 1917. Pre­
liminary studies by the Bureau of Reclamation for the Central Utah Project 
show that with historic flows about 200,000 acre-feet of active storage 
capacity would be required above the dead storage pool of a dam constructed 
below the Utah-Wyoming line should it be decided that the project make its 
replacement to the Uinta Basin by gravity diversion in lieu of pumping 
from a reservoir at the Echo Park site. 

Studies by the Engineering Advisory Committee indicate that 
ultimately the stream flow at the Linwood Gaging Station may be depleted 
to an average of about 790,000 acre-feet annually due to future develop­
ments permitted in Wyoming by the proposed Upper Basin Compact. The flow 
at Linwood would be further reduced by Utah uses of Green River water above 
the Linwood Station. 

A number of studies have been made to estimate the probable 
depleted flow by years. The results vary in accordance with the assump­
tions made as to upstream storage, diversions, and return flows. These 
studies indicate, however, that it will be possible, through use of hold­
over storage capaCIty, to regulate the ultimate depleted stream flows and 
supply the quantities of water needed for the gravity replacement diversion 
plan for the Central Utah Project. The exact amount of live storage capacity 
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cannot be determined at this time. Within the various as sumptiona that 
were consld~red, the studies indicate that the live storage capacity ul­
timately needeli at the site of the gravity diversion will l1ebetwoen 
500,000 acre-feet and 1,000,000 acre-feet. 

It is concluded that the wate r supply of the Green River, if 
regulated, 1s of adequate quantity to permit Wyoming to use the water 
allocated to that state by the proposed Upper Colorado River Basin Compact 
and also to permit Utah to make a gravity replacoment diversion to the 
Uinta Basin in connection with the Central Utah Project. 

To permit the ult i mate development of the water r esourcss of the 
Green River Bas in, both Utah and Wyoming will need annual r egulation and 
holdover storage capacity at or above the s ites of divers ion. Holdover 
storage oapacity should be reserved to the extent neoded. to regulate the 
water supply for project diversion purposes and should not be ded1ca t ud 
for the benefit of the entire Upper Bas in in me eting the Lee Ferry domand. 
Similar situations w111 probably arise on other tribut~r1es and in other 
states. 

The regulation of flow required at any given time will de-pend 
upon the sta t e of ncvelopment which hus beon r eached on the new projects 
in both of the StatEJs of Utah and Vlyoming. It is c on9ider ed that dLl!'ing 
the early stages of development in both Utah and WyominS, only sufficient 
storage will be nec essary for annual r egulation of the Green River. As 
addi tional projec t s are construc ted in the Upper Green River Btl-sin they 
will first include addi tiona J. annual s torage C'lr ac i ty t Cl be followed later 
by carryover storage which will ultimately be required by both states. 
'rhis cal.'ryover capacity may be initially available in redervoirs :priDlEU'ily 
constructed for power deve] opment. The inveutment in these developments 
probably will be largeJy retired from power revenues, prior to the time 
tha t these reservoirs will be needed for consu!npti ve pu.t'posee. The reser­
voir operations shOUld , theref or e , be gradually modified to accomod'lte 
these dominant uses which will arise at Jome distant future time. 

Provision f or chanGe in use of r eservoirs . 

In line with the Jlrec eding discussion, the COlIlmittee recommends 
that Article V of the Vernal draft of the compact be modified to tnclude 
the substance of the f ollowing principle : 

In the event that a r eservoir s He i s available both 
to equate Lee Ferry flows and to store water fur consumptive 
use in a s tate of the upper division, the s torage of water for 
consumptive use sha ll be given preference. Any r eservoir or 
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reservoir capacity hsreafter used to equate Lee Ferry flows shall 
by order of the Commission be used to store water for ~on3umptive 
use in a state provided the Commission finds that such stOl'age 
1s required to permit a state to mke the use apportioned to it 
by Article III of this compact. 

Respectfully submitted, 

J. R. Riter, Chairmn 

R. r. Meeker, Arizona 

R. J. Tipton, Colorado 

F. C. Merriell, Colorado 

R. M. Gildersleeve, Colorado 

J. R. Erickson, New Mexico 

C. O. Roskelley, Utah 

R. D. Goodrich, Wyoming 

H. P. Dugan, Bureau of ReclaIW.tion 

C. B. Jacobson, Bureau of Reclamation 
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Salt Lake City, Utah 

August 5, 1949 

Upper Colorado River Basin Compact Commission 

Gentlemen: 

Pursuant to instructions given at your Vermil, Utah, meeting July 21, 1948 
the Eugineering Advisory Committee has investigated methods which m1ght be adopted 
by the Commission for the measurement of stream depletions. On October 6, 1948, 
,at Bishops Lodge the Engineering Advisory Committee appointed a sub-committee com­
posed of R. D. Goodrich, Chairman, R. M. Gildersleeve, and John R. Erickson to pre­
pare a manual on the inflow-outflow method of determining stream depletions in the 
Upper Colorado River Basin. The manual has been completed, and was reviewed and 
adopted by ,the Engineering Advisory Committee' on July 1, 1949, in Denver, Colorado. 

The manual submitted herewith provides examples of the administrative proce­
dures which will be required to carry out the provisions of Article VI of the Upper 
Colorado River Compact. 

Respectfully submitted, 

(Signed) J. R. Riter , Chairman, Federal 
J. R. Riter 

(Signed) R. Gail Baker , Arizona 
H. Gail Baker 

(Signed) R. 1. Meeker , Arizona 
R. I. Meeker 

(Signed) R. J. Tipton , Colorado 
R. J, Tipton 

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

(Signed) F. C. Merriell Colorado 
F. C. Merriell 

(Signed) J. H. Bliss , New Mexico 
J. H. Bliss 

(Signed) J. R. Erickson , New Mexico 
J. R. Erickson 

(Signed) C. O. Roskelley , Utah 
C. O. Roskelley 

(Signed) R. D. Gqodrich , Wyoming 
R. D. Goodrich 

(Signed) H. T. Person , Wyoming 
H. 'r. Person 

(Signed) H. P. Dugan , Federal 
H. P. Dugan 



UPPER COLORAOO RIVER BASIN COMPACT COH}!ISSION 

INFI.()1tJ - 01Jl'FLOH MANUAL 

INrRODUCT ION 

This manual has been prepared in accordance with the directions of 
the Upper Colorado River Basin Compact Commission to provide examples of the 
administrative procedures which will be required to carry out the provisions 
of Article VI of the Upper Colorado River Compact which reads as follows: 

''l'he Commission shall determine the quantity of the consumptive 
use of water, which use is apportioned by Article III hereof, for the 
Upper Basin and for each State of the Upper Basin by the inflow-outflow 
method in terms of man-made depletions of the virgin flow at Lee Ferry, 
unless the Commission, by unanimous action, shall adopt a ·different 
method of determination." 

During the negotiations leading to the adoption of the Upper Colorado 
River Basin Compact, there was exhaustive discussion and very careful considera­
tion of the problems arising from the necessity of measuring the amount of man­
made depletion of the virgin flow of the Colorado River and its tributaries, 
especially at Lee Ferry and at State lines. After thorough discussion of 
available methods of measurement of consumptive · use of water and stream deple­
tion due to the activities of man, especially that caused by irrigation of 
agricultural crops, the Compact Commission, at the Vernal, Utah meeting, 
adopted the "Inflow~utflow Method" as the IOOst practical one for the required 
purpose. 

At the Vernal meeting Mr. R. J. Tipton discussed the work of the 
depletions sub-committee and recommended that the Commission instruct the 
Engineering Advisory Committee to prepare a report outlining methods which 
could be adopted by the Commission for making these measurements. 

Following that suggestion the Commission adopted the motion, made 
by Commissioner Stone as follows: 

'o/~. Chairman, to implement and to carry out the suggestions 
made by Mr. Tipton, I move that there be referred to the Engineering 
Advisory Committee for its study and report at the next meeting of the 
Commission, the matters which were suggested by Hr. Tipton and any other 
engineering matters which in the judgment of that cOlll!-:tittee should be 
included in its report at the next meeting of the Commission." (See 
page 332 of minutes of Heeting No.7, held at Vernal, Utah, July 7-21, 
1948). 

As a result of discussions at previous meetings and in accordance 
with the action by the Commission indicated above, a sub-committee of the 
Engineering Advisory Committee was appointed at its meeting held on Oct?ber 6, 
1948, at Bishop's Lodge, with instructions to "write the manual on the l..nflow­
outflow method of measuring consumptive use for the guidance of the future 
administrative body to be created by the proposed compact." 
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In the Final Report of the Engineering Advisory Committee, dated 
November 29, 1948, under the subject of Assignments by Compact Commission, 
it is stated that at the Vernal meeting the Engineering Advisory Committee 
was instructed, among other things, "to prepare additional studies of the 
inflow-outflow method of measuring uses in the Upper Colorado River Basin." 
(p. 10). On the same page of the Report it is also stated, that "Studies of 
the inflow-outflow method of measuring uses in the Upper 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 completed." 

From these brief references to the inflow-outflow method in the 
proceedings of the Commission and its Engineering Advisory Committee, it is 
evident that its importance in the future administration of the Upper Colorado 
River is fully appreciated and that the method and its application should be 
made a matter of record and easy reference for the guidance of the Administrative 
Conunission. 

Article VIII, paragraph (d), of the Compact empowered the Commission 
to establish and maintain gaging stations, collect and analyze data on 
stream flow, storage and use of water, and to determine the quantity of water 
used each year in the Upper Colorado River System and the quantity delivered 
each year at Lee Ferry. All of these po"ers and duties are necessary and 
sufficient for the utilization of the inflow-outflow method in the administra­
tive procedures of the Com.'1Iission. 
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APPLICATION OF INFLOW-OUTFLOW METHOD 

UPPER COLORADO RIVlili BASm 

General Discussion 

On all rivers utilized for irrigation purposes consumptive use or 
man-made depletion at the point of use differs in varying degrees fram depletion 
at state lines or at the lower end of a valley or of a basin. This is a fact 
that depends upon the conditions which modify the quantities of water flowing 
down stream channels. Of the total amount of precipitation which falls upon 
any given.drainage basin only a small portion ever reaches a stream in the 
form of actual discharge. After having been gathered from surface run-off and 
from springs and by seepage from the ground along creek and river banks, losses 
in stream flow continually occur along these natural banks and from the stream 
itself. These losses are mostly due to evaporation from the water surface and 
from the ground adjacent to the stream, especially where the banks are low and 
the ground water table ~s relatively high, and to transpiration from the native 
vegatation, trees, shrubs, or bushes and grasses which now and always have 
lined most rivers as well as the smaller tributaries. The operations of man 
do not change the nature of these losses but the quantity is affected in the 
degree to which the river system is controlled and utilized. Losses due to 
natural causes vary with the stage of flow in rivers and streams, being greater 
for high stages than for low stages. 

Development of Pertinent Factual Data 

After two years of exhaustive research, investigation and study, the 
Engineering Advisory Committee obtained and agreed upon rates and quantities 
of man-made depletions at sites of use and the effect of such depletions at 
key points on the Colorado River and its principal tributaries. The work was 
carried on by the sub-committee on Depletion, of which Mr . Tipton was chairman. 
The general stUdies to determine stream depletions were covered by the following 
investigations (page 40 of Engineering Advisory Committee Final Report). 

1. "Determination of areas using \ofater as a result of man-made 
irrigation. " 

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

J. "Computation of stream depletions at sites of use by application 
of unit rates of consumptive use of irrigation to water using areas and summation 
of transmountain diversions, and other uses of \mter by man." 

4. "Estimation of channel losses between sites of use of water and 
Lee Ferry, Arizona, for historic and virgin flovTS during t he period 1914-45." 

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

Unit rates of consumptive use of irrigation water, (item 2 above) 
were determined by Hr. Harry F. Blaney and Mr. Wayne D. Criddle of the Soil 
Conservation Service, U. S. Department of Agriculture. These data can be 
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found in Appendix B of the Engineering Advisory Committee Final Report. 

All of this mass of detailed information was utilized in the 
determination of virgin flows and present stream depletions. As further 
man-made depletions occur through the development of additional irrigated areas 
and other uses, the effects of the several factors indicated above upon these 
depletions will be automatically integrated by the application of the inflow­
outflow method. 

This method was fully explained by the chairman of the sub-committee 
on Depletions at the joint meeting of the Legal and Engineering Advisory 
Committees held in Denver on June 29, and 30, 1948, and thoroughly discussed 
by them. As a result of the action at this meeting, a similar and more 
detailed presentation of the subject was made to the entire Commission on 
July 8, 1948, at Vernal, utah, illustrated by maps and graphs showing results 
of earlier studies, and uses that have been made of the method. 

The inflow-outflow method of measuring depletion by man!s activity 
is particularly applicable to the Upper Colorado River Basin. A change in the 
flow of the river at Lee Ferry, because of manls activity in the basin, can be 
measured by the change in relationship between .the sum of the virgin flows of 
certain key tributaries near the rim of the basin and the outflow at Lee Ferry. 
The upper rim stations are designated as inflow-index stations because it is not 
possible or practicable, nor is it necessary, to measure all of the inflow. It 
is, however, necessary to correct the inflow-index for man-made depletions above 
the points of measurement. 

The depletion by man's activities in the various sub-basins of t.he 
Colorado River at or near the state lines can be measured by the change in 

'. relationship between the sum of inflow-index amounts and the outflo~rs at points 
located at or near the state lines. 

Practically all of the irrigation development in the Upper Basin will 
be limited to the irrigation of lands along tributaries and along the upper 
reaches of the main streams. The lowest major point of diversion of Green River 
water for irrigation purposes may be a short distance below the Wyoming-Utah 
state line. Below that point the Green River enters a series of deep canyons. 
After the Colorado River leaves Colorado and enters utah it flowS in a deep 
canyon and there is little opportunity to utilize the water in the Upper Basin 
for irrigation purposes from that point down. The same is true with respect to 
the San Juan after it leaves the State of New Mexico. 

It is in the canyon sections of these rivers where the major reservoir 
capacity will be provided to generate hydro-electric energy and to enable the 
States of the Upper Division to comply with their obligation provided for under 
Article III (d) of the Colorado River Compact, not to deplete the flow of the 
Colorado River at Lee Ferry below 75,000,000 acre-feet in progressive ten-year 
series. The Upper Colorado River Basin Compact provides that the evaporation 
loss from such reservoirs used for the common good of the four States of the 
Upper Division shall be charged in proportion to the amount of beneficial consump­
tive use being made by each state at the time the loss occurs. The evaporation 
loss is to be measured in terms of depletion at Lee Ferry. The best method of 
determining this loss is by measuring the change in relationship between inflow 
to the section (which consists of the sum of· the flows of the major tributaries 
and the main streams below the principal irrigated areas and above the main stem 
reservoirs) and the outflow from the basin at Lee Ferry. 
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The following discussion and the accompanying maps and curves are 
presented as a basis for determining fut.ure depletions in the Upper Colorado 
River Basin and within sub-divisions of the Basin. The inflow-outflow correla­
tion curves have been determined from annual values of discharge. Adjustments 
have been made for transmountain diversions and depletions far irrigation above 
the inflow-index stations. Examples of such adjustments are given in the Appendix. 
As furthe: data a:e accumulated. while development is proceeding. averages of 
the data ~n relat~on to the average for virgin conditions will measure the total 
depletion. These averages should be computed for periods which are long enough 
to define accurately the depletions for given stages of development. Prior to and 
during the construction of the main stem reservoirs the averages should be continu­
ing until the aggregate capacity of such reservoirs have been filled, drawn-down 
and re-filled, at which time the period prior to the first filling should be 
dropped from the computation of cont,inuing averages. The period for computing 
continuing averages shall then exter.d until the reservoirs have been drawn-down 
and fill~d a third timep when the years between the f.i~st and second filling 
shall be dropped, and so forth. 

Plate No. 1 is an outline map of the Upper Colorado River Basin on 
which is shown the major stream system and the location of inflow-index gaging 
stations which are applicable to develop an inflow-outflow relationship for 
that basin. Shown also on the plate is the location of Lee Ferry, which is the 
outflow point for the basin. 

Plate No. 2 is a correlation curve showing the relation between the 
historic flow at the inflow-index stations corrected for man-made depletion 
above those stations and the outflow at Lee Ferry. The points from which the 
curVe was developed, are the annual values for the years 1932 through 1948. 

The Engineering Advisory Committee to the Upper Colorado River Basin 
Compact Commission, by exhaustive studies, estimated the mean annual virgin flow 
at Lee Ferry at 15,638,500 acre-feet for the period 1914 to 1945. 

It was estimated that the virgin flow at Lee Ferry for a virg:in inflow­
index of 5,657,000 acre~feet, which was the average for the period 1932 through 
1948, amounts to 13,662,000 acre- feet. This is shown on the Platep and there has 
been projected through that point a curve indicating estimated relationship be­
tween virgin inflow·"index and virgin outflow. Actually» the slope of the curve 
may not be exactly as shown. As time goes on and more development takes place in 
the Upper Basin, new relationships will result between inflow-index and outflow 
and the change in slope of those curves will provide a guide for determining the 
proper slope of the virgin curve. Under ultimate conditions of development. the 
slope of the virgin curve will have little significance because the flow at Lee 
Ferry will be largely equated and the depletion at Lee Ferry by manns activity will 
be the difference between that equated flow and the long-t.ime average virgin flow. 

Table No. 1 indicates inflow-index stations that were used to develop 
the curve on Plat.e 2, and the annual r\.Ul-off at each of those stations for the 
period used. The corrections made for man-made depletions above the stations 
are also shown. 

Plate Ho. 3 is an outline map of the San Juan Basin above Bluff, utah. 
Shown on the map is the main stem of the San Juan and its principal tributaries. 
There are indicated on the map the locations of inflow-index gaging stations, 
stations near the Colorado-New Mexico stateline, which measure the outflow from 
the upper San Juan Basin and inflow to the lower San Juan Basin, and the gaging 
station near Bluff, Utah, where the outflow from the basin is measured. 
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Plate No. 4 is a correlation curve, showing the relation between the 
sum of virgin flows at the inflow-index stations and the outflow at the station 
near Bluff, Utah, for the period 1932 through 1948. 

Plate No. 5 is a correlation curve showing the relation between the 
virgin inflow at the inflow-index stations of the upper San Juan Basin and the 
outflow stations near the Colorado-New Mexico stateline. 

Plate No. 6 shows the relation between the inflow to the lower San 
Juan Basin as measured by the flow past the stations near the Colorado-New 
Mexico stateline and the outflow from the basin near Bluff, utah. 

There are shown on Plates 4, 5, and 6 the virgin relationships, the 
shapes of which may be changed as more information is gathered in the future. 

v The change in relation between the inflow as shown on Plate No.5, and the 
outflow shown on that curve will measure the additional depletion made by man 
in Colorado above points near the Colorado-New Hexico stateline. 

The curve shown on Plate 6 is intended to· be the means of measuring 
additional depletion caused by manls activities in New Mexico and portions of 
Colorado, utah and Arizona on the flow of the river near Bluff, Utah. The 
change in relationship as there is additional development in the states will be 
a measure of the depletion by manls activities in these states of the flow of 
the river at Bluff, Utah. The man~ade depletion by Colorado and by the other 
states of the flow of the river at Bluff must be determined by adjustments in 
the changes in relationships of the inflow-outflow curves shown on Plates 4, 5, 
and 6 as development in the state proceeds. 

The data from which Plates No.4, 5, and 6 were derived are included 
in Tables No.2, 3, and 4. 

Plate No. 7 is an outline map of the Colorado River Basin above Cisco, 
utah. It shows all the main stem of the Colorado River and its tributaries in 
Colorado. Included above Cisco is a small low water producing tributary drainage 
area in Utah. On the map are shown the locations of inflow-index gaging stations 
and the outflow station at Cisco. 

Plate No. 8 is a curve showing the relationship between historic 
flow past the inflOw-index stations corrected for man~de depletions above those 
stations and the outflow as measured at the gaging station near Cisco, utah for 
the period 1932 through 1948. On the plate is shown the estimated virgin inflow­
outflow relationship. As time goes on and additional developments are made of the 
waters of the Colorado River in Colorado, the relationship between the inflow­
index and the outflow will change. This change will indicate the increased 
depletion of the flow of the river at Cisco by manls activities which will have 
taken place since the period covered by the basic curve, and will also show the 
depletion of the virgin flow of the river near Cisco. 

The values determining the relationships shown in Plate No. 8 are given 
in Table No.5. 

Plate No. 9 is an outline map of the Green River Basin above Green 
River, Utah. It shows the Green River and its principal tributaries. Several 
sub-basins are shown on the map, including the White River above Watson, utah, 
the Yampa River above Maybell,. Colorado, the Little Snake River above Lily, 
Colorado, the Green River above Linwood, Utah, and Henry's Fork above Linwood, 
Utah. 



Plate No. 10 shows an inflow-outflow curve for the 'Ilhite River 
above Watson, Utah. The inflow-index is measured at the gaging station near 
Heeker. The estimated virgin flow curve is shmm on the plate. 

On Plate No. 11 is an inflow-outflow curve of the Yampa River above 
Maybell, Colorado. The inflow stations are the Yampa J-iiver at Steamboat 
Springs and the Elk River at Clark; the outflOli station is at Naybell. The 
period covered by the curve is 1932 through 1948. The estimated virgin relation­
ship is shown on the plate. 

The inflow-outflow relationship for the Little Snake River is shown 
on Flate 12~ The inflOli-index stations are the Little Snake River near Slater, 
Slater's Fork near Slater, and Savery Creek near Savery. The outflow station 
is at Lily, Colorado. The estimated virgin relationship is shown on the plate. 

'Plate No. 13 ShO"15 the inflow-outflow relationship for the Green River 
in Wyoming. The index-inflow is measured at Green River at 'Ilarren Bridge North 
Piney Creek near Hason, Pine Creek at Pinedale, Fontenelle Creek near Fontenelle 
and Black's Fork near Hillburne. The outflow is measured at Linwood, Utah. The 
estimated virgin relationship is shown on the Plate. The change in relationship 
of the inflow and outflow as shown on this curve will measure the increase in 
man-made depletion by Wyoming in the Green River basin, except for the Little 
Snake River and the Henry's Fork. 

The curve on Plate 14 shows the infloli-outflow relationship for Henry's 
Fork above the outflOloj' station on that tributary near Linwood, Utah. The estimated 
virgin relationship is also shown on this Plate, 

The values used to develop the curves shown on Plates 10 to 14 inclusive 
are given in Tables 6 to 10 inclusive, 

Plate 15 shows the relationship between the inflow to the Green River 
below all major developments in Colorado and ,fyoming and above all major develop­
ments in Utah and the outflow of the Green River at Green River, Utah. The inflow 
stations determining this curve are the ';ihite River near l'latson, Utah, the Yampa 
River near Haybell, Colorado, the Little Snake River near Lily, Colorado, the 
Green River near Linwood, Utah, Henry's Fork near Linwood, Utah, Ashley Creek 
near Vernal, Utah, the Duchesne River near Tabiona, Utah, the Strawberry River at 
Duchesne, Utah, and the Price River near Heiner, Utah. The outflow station is 
at Green River, Utah. The records for the inflow-index of Ashley Creek, the 
Duchesne, Strawberry, and Price Rivers were corrected for the man-made depletions 
above the stations. This curve will serve as a temporary means of measuring man­
made depletions in Utah of the flow of the Green River at Green River, Utah. 
There should be established or conti~ued outflow stations on the major Utah 
tributaries, more specifically enumerated as follows: Sheep Creek, Carter Creek, 
Brush Creek, Ashley Creek, Duchesne River, and Price River. After records have 
been accumulated for a sufficient period, the Utah inflow-index stations related 
to the new outflow stations should be used to deter"dne the man-made depletion of 
the Utah tributaries. The values us ed for Plate No. 15 are shown in Table t·lo. 11. 

Plate No. 16 ShO~IS the relationship between all of the inflo"l-index 
stations shown on Plate 15, plus the Colorado Hiver at Cisco and the San Juan 
River at Bluff and the outflow of the Colorado River at Lee Ferry. A change 
in the relatio~ship sho'-m on this curve can be used at the beginning of ~he. 
administration to check the effect of Utah's future development on the v~rg1l1 
flow at Lee Ferry and the effect of main stern reservoirs which may be built. After 
records of flow have been accumulated near the mouths of the Utah tributaries 
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named above and near the mouths of the San Rafael. Dirty Devil and 
Escalante Rivers, the records at those points should be substituted for the 
upper Utah stations used in computing the relationship shown on Plate 15. 
From that time on the correlation developed by such a relation can be 
utilized to determine the effect on the river at Lee Ferry of the operation 
of main stem reservoirs. The new records of flow near the mouths of the Utah 
tributaries will permit the substitution of at least two new relationships 
for the relationship shO\ffl on Plate 15. The new relationships will measure 
directly the Utah depletions and other changes caused by the activities of man. 

As development proceeds, gaging stations may of necessity have to be 
abandoned and others may have to be added because of the pattern of development. 
For example, the creation of the Flaming Gorge Reservoir will necessitate the moving 
of the Green River station near Linwood, Utah, and the Henry's Fork station at 
Linwood, Utah to points upstream. In addition to moving the Henry' s Fork station 
it will then be necessary to retain the existing stp.tion on Blacks Fork near 
Green River, Wyoming, and reestablish the Green River station at Green River, 
Wyoming. The development of the Yellow Jacket Project along the Yampa River in 
Colorado and/or the Deadman Bench Project along the White River in Colorado and 
Utah will necessitate some change in the locations of key stations. There will 
be other instances throughout the basin where changes in locations of gaging 
stations will be necessary, some of \'lhich will be mentioned later. 

Table No. 12 includes the data relative to Plate No. 16. 
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TABLE NO.1 
COLORADO RIVER BASIIi ABOVE LEE FERRY 

Unit. 1000 Acre Feet 

1!ATEIl INFLOW-IliDEX 
YEAR San Juan Upper Colo. White R. rampa R. 11 t tie Snake Green R. Henzys Fork Ut ..... Index SUII 

Index Jl.. -Index near Meeker Index R. near Index Index (Table No. 11) 
(Table 10. 2) (Tabla No.5) (Table No.6) (Tabl. No.7) Dixon (Table No.9) (Table No. 10) (0) 

1932 1887 1891 ,42 730 c 689 - 691 55 431 6916 
JJ 967 1496 46, 582 c 467 532 46 ~41 4936 
34 ,79 923 245 256 c 67 315 12 146 2~45' 
35 1554 1561 )66 476 c 215 5'53 30 299 574 
36 1229 1944 419 662 c 320 74, 47 476 ,664 
37 1455 1515 330 492 c 440 644 68 560 5524 
)8 1687 2154 496 662 411 724 79 518 6731 
39 969 1407 372 503 254 ,96 49 355 4505 

1940 796 1165 360 462 252 368 26 281 3738 
41 2317 1816 45'0 499 316 597 73 509 65'77 
42 1926 2118 477 ,41 418 6,1 85 53) 6749 
43 1170 1671 377 ,26 332 641 43 490 ,456 
44 1146 1791 398 466 333 634 87 ,42 5997 
45 1248 1613 461 611 48, 590 66 432 ,508 
46 819 1359 )64 491 288 622 47 368 4378 
47 1215 1928 5'54 643 364 808 88 496 6116 
4.B 1771 19J4 459 558 298 596 52 315 6051 

AVE1WIE ,4,1 
Adju:stmont 12.4 61.8 34.0 1,;1 (b) 27.5' )6.2 0 19.4 200.4 
ADJUSTED AVERAGE $6$7 

Depletloa. at aite. ot use above Lee Ferr,r (d) 
p,.. •• nt .&1 ftC. __ Le. Fer". 
DEI'LETIC!i or VIllGIII FLOIr AT LEE FERIli 

(a) • S~blq Cr. near Vel"Dal. Duch •• ne R. near Tabiona, Strawberl'7 R. at Duchesne and Price R. near Heiner corrected for trlmallounta1n d1Y'8raioD8. 
(b) • Adju.tMnt tor lITigation depletions of 95'l0 acrea above .tation at rat. ot 1.42 acre f.at per ""re, 

aleo for •• taatocl by-pa .. ed water amounting to 14,000 ocr. feet to irr1gate 3820 acre. bel"" the .tation. 
c • !at1aated b7 correlation. 

(d) • Tran .. ountain di-.erll0D8 in Colorado averaged 31,200 acre feot more for the 1932-1948 per10d til ... for tilo 1914-1945' per1od. 

OllTFLOll 
Colorado R:. 

at 
Le. FelT7 

15286 
974$ 
4396 
9912 

11970 
11697 
15440 

9394 
1082 

16052 
17029 
11263 
13221 
11545 
8745 

13515 
13689 

1177, 

-tim.1 

1960.4 

~~'l 1 .1 
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._ . --- - ---_. -_. -- -----
Units - 1000 Acre Feet 

WATER INFLOW. - INDEX OUTFLOW 
YEAR San Juan Navajo Los Pinos Animas Florida La Plata Transl!lountain Sum San Juan 

R. at R. at R. near R. at R. near R. at Diversions near 
Pagosa Spgs. Edith B~fie1d Durango Durar..go Hesperus above Stat10ns B1uft 

1932 c 435 c 183 373 743 111 42 0 1887 2948 
33 c 190 c 78 194 431 52 22 0 967 1242 
34 c 105 c 57 125 250 28 14 0 579 662 
J5 c J75 c 155 317 567 100 40 0 1554 2183 
J6 233 US 2~5 522 72 32 0 1229 16)1 
37 342 170 284 540 80 38 11 1455 2336 
38 345 142 351 710 98 40 1 1687 2466 · 
39 184 86 208 426 46 17 2 969 1239 

1940 157 70 149 361 40 20 1 798 996 
41 528 218 412 949 142 66 2 2317 4242 
42 401 191 350 832 105 46 1 1926 )078 
43 225 89 221 538 62 32 3 1170 1445 
44 351 116 382 768 87 41 1 1746 2289 

~ 45 290 119 192 548 68 29 2 1248 1620 ....... 46 120 54 166 422 39 16 2 819 865 
47 205 78 211 626 67 26 2 1215 1488 
48 353 103 411 769 102 37 2 1777 2319 

AVERAGE 1373 1944 
12.4 l.62 

ADJUSTED AVGE. 1385 21 
Acres irrigated 

above station 3150 2930 0 4060 160 )50 
Depletion rate 
a.t. per acre 0.81 1.25 1.16 1.00 0.90 (a) m Transmountain diversions 

Acres irrigated by averaged 800 acre feet 
by-passed water 0 75 100 0 0 0 more for 1932-1948 period 

Irrigation depletions than for 1914-1945 period. 
above station 2.6 ).7 0 4.7 0.2 0.) 

Estimated by-passed 
water 0 0.4 0.5 0 0 0 

ADJUSlMENT TO 
INFLOW INDEX 2.6 4.1 0.5 4·7 0.2 0.) 12.4. 

Depletion at sites ot use above Bluff (a)l66 
Present salvage above Bluff 

VI FLOW 
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c .. 

......... wu~ =J.N J.fj vVlAINWV 

Units 1000 AF 

WATER lNFLCM'-INDEX OOTFLOlf 
YEAR San Juan San Juan Los Pinos Anima.s R. La Plata R. Mancos R. -MCElJiio-Cr. 

Index R. at R. at near at Colo.-N.M. near near 
(Table No.2) Rosa Ignacio Cedar Hili Stateline TOII'aoc Cortez 

1932 1887 1401 362 c 925 30 $8 c 
33 967 $28 li8 c 515 14 21 c 
34 $79 321 59 c 300 8 9 c 
3$ 1$54 1143 272 758 22 3$ c 
36 1229 741 113 636 2$ 37 c 
37 1455 1149 235 689 45 $7 c 
38 1687 1096 281 879 28 53 c 
39 969 $78 136 488 li 15 c 

1940 798 425 84 417 10 18 c 
41 2317 1777 431 1240 70 87 
42 1926 1334 295 992 66 92 
43 li70 622 127 623 24 43 
44 1746 923 273 861 29 c 61 

1248 758 91 $90 25 c 42 45 
46 819 342 42 439 10 c 15 (a) 
47 1215 546 96 668 l2 c 28 
48 1777 926 298 866 22 c 40 

AVERAGE 1373 
Adjustment 12.4 
ADJUSTm 

AVERAGE 138$ 

Depletion at sites of use above stateline stations 
Present salvage above stateline stationa 
DEPLETICli OF VIRGIN FLOW AT STATELINE STATIONS 

(a) • Furnished by Durango office, U.S.B.R. 
(b) - Not estimated by Engineering AdviSOry Comndttee 
c • Estimated by correlation 

(d) • Transmount aindiversions averaged 8co acre feet more for 
1932-1948 period than for 1914-1945 period. 

c 
c 

45 
32 
30 
41 
38 
42 
46 
33 
38 
59 
51 
45 
)6 
35 
28 
46 
43 

Sum 

2821 
1228 

721 
2271 
1650 
2211 
2383 
1261 

992 
)664 
2830 
1484 
2183 
1541 

876 
1396 
2195 

1866 
49.0 

1915 

(d) 09.0 
~bl 

49.0 
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TABLE No.4 
SAN JUAN BASIN - COLO.-N.l4. STATELINE TO BLUFF 

Units 1000 AF 

WATER 
YEI.R 

1932 
33 
34 
35 
36 
37 
38 
39 

1940 
41 
42 
43 
44 
45 
46 
47 
48 

AVERAGE 
Adjustment 
ADJUSTED AVERAGE 

INFLOW-INDEX 
Table No.3 

(a) 

2821 
1228 

727 
2271 
1650 
2217 
2383 
1261 

992 
3664 
2830 
1484 
2183 
1541-

876 
1396 
2195 

1866 

Depletions. at sites of use -
Stateline stations to B1uft 

Present salvage - Stateline 
stati ons to Bluft 

DEPLETION OF VIRGIN FLOW AT BLUFF -
Stateline Stations to Bluff 

OUTFWI 
San Juan R. 
near Bluf! 

2948 
1242 
662 

2183 
1631 
2336 
2466 
1239 

996 
4242 
3078 
1445 
2289 
1620 

865 
1488 
2.319 

1944 
113.1 

2057 

113.1 

(a) • Sum San Juan R. at Rosa, L06 Pinos R. at Ignacio, 
Animas R. near Cedar Hill, LaP1ata R. at Stateline, 
Mancos; R. near Towaoc, l4cElmo Cr. near Cortez. 

18 
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COLORADO RIVER BASIN 

ABOVE CISCO, UTAH 
PLATE NO. 7 

II 

TRANSMOUNTAIN DIVERSIONS 

C!) GRANO R IV[B OI TCH 

® EU~EKA DITCH 

® ALVA. 8 . ADA MS TUNNE. l 

o M OFFA T TUNN[ l 

® BE RHWUC PA SS DITCH 

® BOfOEA S PA SS DITCH 

(]) HOOS IER PASS DI'T CHES 

® FRE MONT PASS D I TCH 

® INDfPENDf"-lCE PASS TUNNE.l 



TABLE No.5 
COLOIiAI>O III'IEIl B.UIII ·.lBOV! CISCO 

11n1t. - 1000 Acre F .. t 

WATER ~FLOIi-n"DEX 0UTFI.aI 
YEUi Colorado R. Blue R. Tenmile Cr. Roaring Fork East R. T"",lor R. Uncompahgre DOlore. R. Tranoaountain SIlO Colori.io I . 

at Hat 5111- at at at at at R. near at Diversions near 
phur Springs Dillon Dillon Aspen Umont Almont Colm.a Dolo",. above stationa Claco 

1932 462 16 81 ll4 c 2)8 232 216 45) 19 1891 6681 
33 466 10 88 • 104 c 191 192 150 21) 16 1496 4631 
34 254 54 55 * 6) c 144 138 102 102 11 923 2220 
35 )91 65 11 80 247 223 * 160 )06 32 1581 4681 
)6 550 108 113 95 298 288 142 291 59 1944 5766 
31 321 56 60 51 20B 197 151 )96 69 1515 4664 
38 563 88 97 81 216 226 280 426 111 2154 7422 
39 353 17 82 60 18) 213 158 192 89 1401 4252 

1940 293 49 53 35 135 149 160 216 15 U6S 3463 
41 358 10 67 5) 2113 134 272 522 93 1816 6S76 
42 4J4 78 71 96 232 261 32) 572 45 2118 7706 
43 )76 77 88 67 241 228 170 )25 99 1677 51)7 
44 334 63 10 51 232 256 260 448 11 1191 5903 
45 388 15 82 57 217 156 204 )28 106 161) S4D6 
46 )06 14 78 56 194 191 153 216 91 1359 4062 
47 498 loB 112 10) 211 217 212 316 91 1928 6051 
48 )1) 93 94 85 280 317 226 )89 11 1934 6581 

~ ~VEIWIE 1665 5366 
N 61.8 889.6 

ADJIlSTm ~VERA(]I!: -rm- --mo-
Ac .... irrigated 11>,"" 

.taU ... 12110 lIU 201 120 1)60 )60 15510 2525 

Deplotion rat. - acre 
t .. t per acre 0.83 1.00 1.00 1.0) 0.82 0.82 1.44 1./iJ 

Acre. irri&atad 1>7 1>7-
pu_ wator 140 0 0 2100 0 0 1500 0 

Irr1caU ... doplot1_ "ave staU ... 10.5 0.1 0.2 0.1 6.0 0.) 22.3 3.6 

IItilYtod by-pa .. ed 
wator o·Z _ 0 __ _ 0 __ -!2:L _ 0 __ 0 __ .........hl.... 

__ 0 __ 

AIIJImJaIIIr TO 
~DIDD 11.2 0.1 0.2 H).6 6.0 0.3 29.8 3.6 61.8 

Deplotion ot sito. of uoo abOft CiJlco (a) 919.5 
Present .&l.vage Ibo .... Cisco 29.9 
DEI'LETICII or VIliGili FIJJrI AT CISCO HBr.O 

c • Eat1..mated by correlation (a) .. Transt'tounta1n diversion8 averaged 

* - Runo!! eotimated for winter lIontha )6,400 acre feet !Iff- for 1932-1948 
period than for 19 -1945 period. 
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TABLE NO.6 
WHITE RIVER BASIN 

Units - 1000 Acre Feet 

WATER YEAR INFL~-IHDEI 
White River 
near Meeker 

1932 542 
33 485 
34 245 
35 366 
36 419 
37 330 
38 496 
39 372 

1940 360 
41 450 
42 477 
43 377 
44 398 
45 461 
46 364 
47 554 
48 459 

AVERAGE 421 
33.7 

ADJUSTED AVGE. 455 

Acres irrigated 
above station 12270 

Depletion rate -
acre feet per acre 1.28 

Acres irrigated by 
by-paased water J600 

Irrigation depletions 
above station 15.7 

Estimated by-paased 
Yater 18.0 

ADJUSTI.lENT TO 
INFLOIY-INDEI 33.7 

Depletion at sites of UIle above Watson 
Present salvage above Watson 
DEPLETION OF VIRGIN FLOW 

AT 'lUTSON 

OtJ'l'F'LaY 
White River 
near Watson 

595 
537 
281 
402 
472 
392 
599 
448 
388 
552 
688 
436 
446 
499 
394 
569 
528 

484 
33.7 

518 

33.7 . 
(a) 

(a) • Not estimated by Engineering Advisory CCllllllittee 

26 
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TABLE NO.7 
YAMPA RIVER BASIN 

Unite - 1000 Acre Feet 

WATER INFLC:'l-INDEX OUTFLOW 
YEAR Yampa R. Elk R. Sum Yampa R. 

at Steamboat at Clark near 
Springs ~e11 

1932 378 352 730 1388 
33 342 240 582 1061 
34 127 129 256 374 
35 252 224 476 878 
36 384 298 682 1144 
37 231 261 492 940 
38 374 288 662 1228 
39 300 203 503 930 

1940 260 202 462 847 
41 303 196 499 990 
42 317 224 541 1189 
4.3 294 232. 526 905 
44 248 218 466 851 
45 322 289 611 1243 
46 275 216 491 856 
47 382 261 643 1310 
48 344 214 558 U83 

AVERAGE 302 238 540 1019 
15.1 52.8 

ADJUSTED AVERAGE 555 1072 

Acrea irrigated 
above station 19730 230 

Depletion rate -
acre feet per acre 0.64 0.73 

Acres irrigated by 
by-passed water 0 460 

Irrigation depletions 
above station 12.6 0.2 

Estimated by-passed 
water 0 2.) 

ADJUSTMENT TO 
INFLOW -INDEX 12.6 2.5 15.1 

Dep~etion at sites of use above W~e11 53.0 
Present salvage above Maybell 0.2 
DEPLErION OF VIRGIN FLOW AT MAYBELL 52.8 

28 
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TABLE NO.8 
LITTLE SNAKE RIVER BASDl 
Units 1000 Acre Feet 

WATER INFLOW' - INDEX 
YEAR Little snake Savery Cr. Slater F'k. 

R. near . near near 
Slater Savery Slater 

1942 180 95 61 
43 l55 61 45 
44 146 80 50 
45 200 108 79 
46 152 58 45 

AVERAGE 167 80 56 

ADJUSTED AVERAGE 

Acres, irrigated 
above station 2000 1400 1300 

Depletion rate -
acre feet per acre l.42 l.42 1.42 

Acl'es irrigated by 
by-passed water lO 130 0 

Irrigation depletions 
above station 2.8 2.0 1.8 

Estimated by-passed 
water 0 0.6 0 

ADJUSTMENT TO 
INFLOW-INDEX 2.B 2.6 1.8 

Depletion at sites of use above Lily 
Present sal vqe above Lily 
DEPLETICti OF VIRGIN FLC76 AT LILY 

30 

OUTFLOW 
SUIIl Little Snake 

R. near 
Lily 

336 46l 
261 340 
276 391 
387 479 
255 324 

303 399 
7.2 ~0.2 

310 429 

7.2 

30", 
0.3 

jO.2 
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GREEN IUVER BASIN ABOVE LINW()(J) 
Units 1000 Acre Feet 

WATER INFLON-nIDEX OUTFLOlf 
YEAR Green R. N. Piney Pine Cr. Fontenelle Blacks Fork BUll Green R. 

"at Warren Br. Cr. near at Cr. near near near 
near Daniel Maaon Pinedale Fontenelle Jdllburne LinWood 

1932 375 * 45 * 100 * 55 c 116 691 1371 
33 * 315 * 29 * 69 * 33 c 86 532 1054 
34 209 * 18 * 28 * 7 c 53 3115 396 
35 319 * 34 78 28 c 94 551 917 
36 433 * 52 103 66 c 91 745 1700 
37 * 380 * 32 70 44 0 118 644 1368 
38 394 * 43 115 51 c 121 724 1533 
39 338 * 41 78 39 c 100 596 1132 

1940 238 20 43 11 76 388 535 
41 342 11 87 21 136 597 1255 
42 392 27 94 19 * 119 651 1434 
43 486 59 127 67 * 102 841 1938 
44 375 36 77 36 * 110 634 1515 

CIJ 45 328 J6 81 26 * 119 590 1304 
N 46 345 40 90 44 103 622 1425 

47 427 55 133 62 131 808 2235 
48 341 40 61 46 1L04 598 1447 

AVERAGE 355 J6 85 38 105 619 1321 
36.2 ~.6 

ADJUSTED AVERAGE m-
Acreii' irrigated 

above station 3600 6lO 200 3640 0 
Depletion rate -

acre feet per sere 0.95 0.95 0.95 0.95 
Acres irrigated bY' by-

passed water 500 200 5000 0 0 
Irrigation depletions 

above station 3.4 0.6 0.2 3.5 
Eetimated by-passed water 2.5 1.0 25.0 0 0 
ADJUSTIlENT TO INFLC7/f-INDEX 5.9 1.6 25.2 3.5 0 36.2 
Depletion at sites at use above Linwood 194.9 
Preaent salvage above Linwood 1.3 
DEPLETION OF VIRGIN FLON AT LIN1fO(J) 193.6 

c • Estimated by correlation 
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TABLE NO. 10 
HENRYS FORK BASIN 

Units 1000 Acre Feet 

WI.TER INFLCW-INDEX OUI'FLOW 
YEAR Henrys Fork Burnt Fork Sum Henrys. Fork 

near near at 
Lonetree Burnt!ork Limrood 

1929 c 46 c 37 83 105 
1930 c 35 c 28 63 73 

31 c 13 c 12 25 28 
32 c 35 c 25 60 55 
33 c 20 c 16 36 46 
34 c 9 c 8 17 12 
35 c 23 c 18 41 30 
36 c 21 c 18 39 47 
37 c 33 c 26 59 68 
38 c 36 c 27 6) 79 
39 c 23 c 20 43 49 

1940 c 16 c 14 30 26 
41 c 41 c 32 73 73 
42 c 35 c 28 63 85 
4.3 * 22 * 17 39 43 
44 * 41 * 34 75 87 
45 * 35 * 22 57 68 
46 20 14 34 47 
47 34 28 62 88 
48 25 22 47 52 

AVERAGE 28 22 50 58 
24.9 

ADJUSTED AVERAGE 83 

Depletion at sites of use above Linwood 24.9 
Present salvage above Linwood ~al 
DEPLETIC.lI OF VIRGIN FLOK AT LINWOCD 24.9 

(a) · Not estimated by Engineering Advisory Committee 
c · Estimated by correlation 
* · Runoff estimated for winter months 
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T.l.BLE NO. II 
GREElI RIVER BJ.SIN ABOVE GREni RIVER lIUII 

Bel"" Jlajor Development. in Colorado and 1f:yOII1ng 
linUs 1000 ~re t .. t 

WATER INFL~-IHDEI OtlTl'lm 
YEAR lIhits R. Yampa R. 1.1 t tle Snake Green R. aen'7" Fork .lshley Cr. Duche.ne R. StrlllfberI7 Prico R. Trlll8lllountain - ~ 

noar near R. near near at near near R. at ,.or Dlwl'IIioo at Gnen a., 
Watson IIB;ybell Li1;r Limfood Linwood Vernal Tabiona Duchesne B01nar OperatiOll <aJ lItllb 

1932 595 1388 758 1371 55 74 145 92 58 62 4598 4822 
33 537 1061 538 1054 46 48 107 73 65 48 3577 3525 
34 281 374 80 396 12 31 57 23 26 II 1291 1307 
35 402 878 242 917 30 64 94 49 48 44 2768 2850 
J6 472 ll44 356 1700 47 42 167 106 86 77 4197 4147 
37 392 940 487 1368 68 79 158 148 ll3 82 3835 4lJ4 
38 599 1228 480 1533 79 77 162 ll7 93 69 4437 4747 
39 448 930 303 ll32 49 66 ll7 70 61 41 3217 3420 

1940 388 847 260 535 26 54 96 49 53 35 2343 2376 
41 552 990 395 1255 73 92 150 106 107 54 3774 4242 
42 688 ll89 461 1434 85 101 144 107 122 59 4390 4990 
43 436 905 340 1938 43 63 181 103 70 73 4152 4270 
44 446 851 391 1515 87 94 164 115 98 n 3832 4476 
45 499 1243 479 1304 68 63 144 88 67 70 4025 4159 
46 394 856 324 1425 47 47 144 78 54 65 3434 3469 
47 569 1)10 467 2235 88 92 178 97 65 64 5165 5484 
48 528 ll83 285 1447 52 68 125 65 63 54 3870 4146 

c..:> AVEIWIB 3700 3917 
C> ~ 401.6 

.&DJUSTED A VERlIE -aim 

~,... irrigated 
abOTe I!It atiCll 0 6915 3700 1000 

Depletion rate -
acre tHt pel" acre 1.60 1.60 1.70 

Irrigation doplotiona 
abon atations 0 11.8 5.9 1.7 19.4 

.&DJUS'l'IIIIiT TO 
INFLOIr-IHDEI 19.4 

Depletion at sites of use belc. Colorado and I;yom:1ng developments and above Green River, Utah 415.8 
Present aalYag8 in area ~ DEPLETllli OF VIRGIN FLOl IN AREA 

<aJ . Information fran Region IV, U.S.S.R • 
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TABLE NO. 12 
COLORADO RIVER BASIN ABOVE LEE FERRr 

Below Major Developments :in Colorado. 'i'yoldng, Nn Mexico and Arizona 
UDits - 1000 Acre Feet 

UTER INFLOIf-INDEX OurFLCJf 
XElR Sua-Innaw- Colo. R. San Juan sum eolol'ado R. 

Indices near R. near at 
(Table No. 11) Cisco Bluf! Lee FerTT 

1932 4.598 6687 2948 14233 15286 
33 3577 4631 1242 9450 974.5 
34 1291 2220 662 4173 4396 
35 2768 4681 2183 9632 9912 
36 4197 5766 1631 11594 11970 
37 3835 4664 2336 10835 11897 
38 4437 7422 2466 14325 15440 
39 3217 4252 1239 8708 9394 

1940 2343 3463 996 6802 7082 
41 3774 6576 4242 l4S92 16052 
42 4390 7706 3078 15174 17029 
43 4152 5137 1445 10734 11263 
44 3832 5903 2289 12024 13221 
45 4025 5406 1620 11051 11545 
1!6 3434 4062 865 8361 8745 
47 5165 6051 1488 12704 13515 
48 3870 6587 2319 12776 13689 

AVERAGE 11010 11775 
Adjustment (a~1904 500 .. 2 
ADJ1.5TED A WRAGE 11029 12275 

Depletion at sites of use in area and above Lee Ferry 537.3 
Present salvage in area 37.1 
DEPLETlct! OF VIRGIN FLOW' IN AREA 500.2 

(a) From Table No. 11 
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RECCMMENDATIONS 

The Engineering Advisory Committee recommends that: 

A. In General: 

1. The Commission follow the basic procedure herein outlined as a means 
of measuring depletions by the inflow-outflow method until refinements or 
changes are made and agreed to by the Commission. 

2. As records of run-off are accumulated the basic procedure be checked 
and relationships extended for the river sections covered by this report. 

3. Studies be made by the Commission in regard to: 

a. Other areas and river sections which may require inflow-outflow 
relationships. 

b. Segregation of depletions between states in sections where 
more than one state is involved and where the water leaving 
the s~ates passes through common carrier channels. 

c. A determination of virgin conditions, throughout the 
variation of meteorological conditions that can reasonably 
be expected. 

4. Where new gaging stations are constructed to replace old ones, all 
be maintained concurrently for as long a period as necessary to establish 
a reliable correlation between the records of these stations. 

B. Specifically: 

1. The following existing stations were utilized in the determination 
of the inflow-outflow relationships described herein and should be retained 
for compact administrative purposes~ 

a. LaPlata River at Hesperus, Colorado 
b. LaPlata River at Colorado-New Mexico State Line 
c. Animas River at Durango, Colorado 
d. Florida River near Durango , Colorado 
e. Animas Rivet: near Cedar Hill , New Mexico 
f. Los Pinos River near Bayfield, Colorado 
g. Los Pinos River at Ignacio, Colorado 
h. San Juan River at Pagosa Springs, Colorado 
i. Navajo River at Edith , Colorado 
j. San Juan River at Rosa, New Mexico 
k. Dolores River at Dolores, Colorado 
1. Uncompahgre River near Colona, Colorado 
m. Taylor River at Almont , Colorado 
n. East River at Almont , Colorado 
o. Roaring Fork at Aspen, Colorado 
p. Terl Mile Gr eek at Di llon, Colorado 



q. Blue River at Dillon, Colorado 
r. Colorado River at Hot Sulphur Springs, Colorado 
s. White River near Meeker, Colorado 
t. White River near Watson, Utah 
u. Yampa River at Steamboat Springs, Colorado 
v. Elk River at Clark, Colorado 
w. Yampa River near Maybell, Colorado 
x. Little Snake River near Slater, Colorado 
y. Slater Fork near Slater, Colorado 
z. Savery Creek near Savery, Wyoming 

aa. Little Snake River near Dixon, \-lyoming 
bb. Little Snake River near Lily, Colorado 
cc. Pine Creek at Pinedale, Wyoming 
dd. Green River at Warren Bridge near Daniel, Wyoming 
ee. North Piney Creek near Mason, vlyoming 
ff. Fontenelle Creek near Fontenelle, Wyoming 
gg . Black's Fork near t-iillburne, Wyoming 
hh. Green River near Linwood, Utah 
ii. Henry's Fork near Lonetree, Wyoming 
jj. Burnt Fork near Burntfork, Wyoming 
kk. Henry's Fork at Linwood, Utah 
11. Ashley Creek near Vernal, Utah 
mm. Duchesne River near Tabiona, Utah 
nn. Strawberry River at Duchesne, Utah 
00. Price River near Heiner, Utah 
pp. Green River at Green River, Utah 
qq. Colorado River near Cisco, Utah 
rr. San Juan River near Bluff, Utah 
S5. Colorado River at Lees Ferry, Arizona 
tt. Paria River at Lees Ferry, Arizona 

2. The following gaging stations which have been discontinued, be 
re-established: 

a. South Fork White River near Buford, Colorado 
b. North Fork White River near Buford, Colorado 
c. McElmo Creek near Cortez, Colorado 
d. Mancos River near Towaoc, Colorado 
e. Green River at Green River, Wyoming 

3. New gaging stations as follows be established: 

a. Colorado River near Colorado-Utah State Line 
b. Los Pinos River near Colorado-New Mexico State Line 
c. McElmo Creek near Colorado-Utah State Line 
d. Pine Creek near Fremont Lake, Wyoming 
e. Fontenelle Creek above irrigation 
f. Ham's Fork above irrigation 
g. Dirty Devil near mouth 
h. San Rafael near mouth 
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APPENDIX 

Statistical Method for Virgin Condition Correlations 

Many of the early records of stream discharge in the basin were 
obtained unde~ less favorable conditions than is the case in more recent 
years. In many instances, also, it was necessary to complete partial or 
missing records by estimating. A frequent necessity was that of extending 
records back for years on numerous tributary streams as well as at some 
points on the main river when discharge records were only for short periods. 
This was accomplished by correlations with flol, at stations with longer 
records and usually with satisf actory results. For the present purpose, 
however, shorter series of years are used since a larger number of index 
statio~s can then be selected, including but few estimated values of discharge. 

Example 'of Method as Applied to a Sub-Basin 

Perhaps the best procedure for illustrating the methods used in 
deriving the correlation curves between inflows and outflows shoWn in the 
report is by the use of a typical example. 

The data relative to which are sho\,ffi in Table No.5, Plate No.8, 
and which has been previously presented as showing the inflow-outflol1 relation­
ship for the Colorado River Basin above Cisco, Utah, is an example where both 
irrigation depletions and transmountain diversions are made above the inflow­
index ,stations. Depletions above these stations due to irrigation have been 
comparatively constant from year to year during the period of correlation. 
However, during the srune period the annual transmountain diversions made above 
the inflow-index stations varied betvleen 11,000 acre-feet and 117,000 acre-feet. 

The starting point for determining the inflOl'J-outflow relationship 
v/aS the correlation of historic data for select ed infloYl and outflow st ations. 
In this case the annual amounts of transmountain diversions above the inflow 
stations were added to the recorded flows at those stations before the original 
correlation was made . The average of such adjusted inflovi-indices was then 
plotted against the average of the outflows for the period of correlation as 
indicat ed by the point labeled C.G.l. The slope of the curve through the 
point C.G.l was calculated from the annual data, and the coefficient of 
determination for this historic relationship computed to be 0.915. This sho'''s 
in general 91. 5 percent of the variation in outflm" is due to corresponding 
variation in the inflow-index. 

The correction for the smaller, more constant depletion due to 
irrigat ion was then applied to the average point described above, r esulting 
in a point C.G.2, which is the point from ~1ich the average virgin r el ationship 
for the period may be determined. 

The average of the transmountain diversions made in the entire basin 
above Cisco for the period of correlation, together with the average of all 
other man-made depletions in that basin were used in determining the point 
representing average virgin flow at Cisco for that period. 
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In the final report of the Engineering Advisory Committee the estimated 
average depletion at sites of use, due to irrigation, municipal uses, and reser­
voir evaporation losses, is given as 840,000 acre-feet. The salvage in the 
basin was also estimated to be 29,900 acre-feet. The average of the trans­
mountain diversions made above Cisco is 79,500 acre-feet for the period of 
correlation. The sum of the average transmountain diversions and the average 
depletion at sites of use, minus the estimated salvage, is the average depletion 
of the virgin flow at Cisco for the period, which in this case amounts to 
889,600 acre-feet. 

A distance representing this amount was therefore laid off by 
scale to the right of C.G.2 and marked C.G.3. Lines were then dra~ through 
the points C.G.l , C.G.2, and C.G.3 on the slope previously determined for the 
historic correlation, to indicate the probabl e relationship between virgin 
inflow-index and virgin outflow quantities . As stated in the description of 
the inflow-outflow curves previously presented, this virgin flow curve may not 
be exactly parallel to the historic trend lines, but until further data are 
obtained these curves may be used with reasonable results. 

Inflow Stations Required for Index 

Throughout the Colorado River Basin there are a few rim gaging 
stations with long records concurrent with outflow records. Correlations 
may be established for long periods by using the stations available, including 
some estimated values to complete missing portions of the record. A considerable 
number of additional stations have been installed on various tributaries in 
recent years. A study was made to determine the effect on a basic inflow-outflow 
relationship of the addition of more rim gaging stations to the original 
inflow-index, or the sUbstitution of gaging stations for some which were used 
in the basic correlation. 

The Colorado River Basin above Cisco was selected as an example, 
and the comparative results of the study are shown in the following tabulation: 

Number of Ratio of 
Inflow-Index Period of Coefficient of Inflow-Index 

Stations Correlation Determination to Outflow 

9 1914-1947 0.952 3~ 
9 1939-1947 0 .957 3~ 

15 1939-1947 0.966 46% 
11 1939-1947 0.946 29% 

A basic relationship between inflow-index at selected rim stations 
and outflow of the Colorado River at the gaging station near Cisco, Utah, was 
determined for the period 1914-1947. No corrections other than for annual 
transmountain diversions above them were made to the recorded flows at the 
index stations in determining this relation. The coefficient of determination 
(r2), computed by least squares for the relation for individual years, is 0.952. 
Total corrected run-off at the inflow stations was about 31 percent of the 
run-off at Cisco for the period . 



· The inflow stations were selected primarily because of the long 
per~od of ~ecord~d run-off, rather than that they were ideally located to 
repre~ent lndex.lnflow. T?e following tabulation lists the inflow stations 
used In the bas~c correlat~on, together with the approximate areas irrigated 
b~th above the gage and by water bypassing the gage. These areas were deter­
maned by a study of the U.S.B.R. land classification plane table sheets. 

Gaging Stations 

Color~o River near Hot Sulphur Springs 

Blue River at Dillon 

Roaring Fork at Aspen 

Plateau Creek near Collbran plus 
Buzzard Creek near Collbran 

East River at Almont 

Taylor River at Almont 

Uncompahgre River at Colona 

Dolores River at Dolores 

Acres 

Above Gage 

12,710 

143 

120 

2,180 

7,360 

360 

15,510 

2,525 

Irrigated 
By water 

B~Eassing Gage 

UO 

0 

2,100 

UO 

0 

0 

1~502 

0 

By 1939 a number of gaging stations had been established on other 
tributaries of the Colorado River above Cisco. In order to determine the effect 
on the inflow-outflow relationship of the addition of inflow stations a correlatiol 
was first made between the combined run-off of the stations l~ted above and the 
run-off at the outflow station near Cisco for the period 1939- 1947. It was 
assumed that no significant changes had occurred in acreages irrigated above 
the gages or in the amounts of bypassed water for the long or short periods. 
Run-off at the inflow stations was corrected for annual transmountain diversions 
above the stations. For this correlation, r2 = 0.957. The combined corrected 
run-off of the inflow stations represents about 31 percent of the outflow 
run-off for the period. 

A second annual correlation for the period 1939-1947 was made between 
inflow-index run-off and outflow run-off at Cisco. The combined run-off of the 
following gaging stations was added to that of the stations listed above. 

Acres Irrigated 
By water 

Gaging Station Above Ga~e B~Eassing Gage 

Williams River near Leal 50 40 

225 18,000 acre-feet 
(for power) 

Snake River at Dillon 

Ten Mile Creek at Dillon . 201 0 
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Gaging Station 

rystal River near Redstone 

orth Fork Gunnison River near ~omerset 

omichi Creek near Sargents 

Acres Irrigated 
By water 

Above Gage Bypassing Gage 

ll5 

3,207 

1,940 

2,040 

o 

o 

This group of inflow stations, together with those listed above, 
cludes gaging stations on the important tributaries of the Colorado River 

ystem above Cisco, with the exception of the Eagle River and th~ Lake Fork 
f the Gunnison River. Corrections to the recorded run-off at the inflow 
tations were made for transmountain diversions as for the other correlations. 
o correcti~ns were made for diversions above or bypassing the stations. The 
alue for r , as computed for this correlation was 0.966. Total run-off of the 
flow stations was approximately 46 percent of the run-off at the outflow 

tation near Cisco. 

Of the inflow stations represented in the latter correlation, there 
re some with considerable areas irrigated above the gages or comparatively 
arge amounts of water bypassing the gages. In some instances it might be 
ifficult to detennine whether changes had occurred in depletions above the 
ages, or it might be expensive to make measurements of water bypassing the 
ages. As an example, the Granby and Shadow Mountain Lake Reservoirs, which 
re regulatory reservoirs for the Colorado-Big Thompson Transmountain Diver­
ion Project, are being constructed above the gage on tke Colorado River at 
ot Sulphur Springs, Colorado. In the future, the record at Hot Sulphur 
prings must necessarily be corrected for the operation of these reservoirs, 
cluding the net evaporation losses resulting from their operation. 

A third correlation, for the 1939-1947 period was therefore made to 
certain the effect of eliminating some of the stations, or substituting other 

tations higher on the streams, so that the major portion of the consumptive 
ses would occur below the inflow stations and thus be automatically integrated 
to the inflow-outflow relationship. For this analysis, the stations on Colorado 
ver near Grand Lake and Fraser River at Winter Park were substituted for 

olorado River at Hot Sulphur Springs and the stations on Snake River at Dillon, 
rystal River near Redstone, Uncompahgre River at Colona, and Buzzard and Plateau 
reeks near Collbran were ellininated. Such ellinination would preclude the 
ecessity for measuring winter flows around Snake River at Dillon or for 
asuring bypassed water at Colona and Redstone in several ditches. The 
flow stations used for the third correlation are listed in the following 

able: 



Gaging Station 

Colorado River near Grand Lake 

Fraser River at Winter Park 

Blue River at Dillon 

Ten Mile Creek at Dillon 

Williams River near Leal 

RoariQg Fork at Aspen 

East River at Almont 

Taylor River at Almont 

North Fork Gunnison.River near Somerset 

Tomichi Creek near Sargents 

Dolores River at Dolores 

Acres Irrigated 
By water 

Above Gage By~assin~ "age 

200 2~430 

0 0 

143 0 

201 0 

50 40 

120 2,100 

7,360 0 

360 0 

3,207 0 

1,940 0 

2, 525 0 

The value for r2 in this correlation was 0 .946, with the total 
run-off at the inflow stations representing 29 percent of the total outflow, 
as compared with the ratio of 31 percent for the first correlation and 
46 percent for the second. 

The coefficient of determination for the third correlation is 
not significantly different from the coefficients for the other correlations 
for the 1939-1947 period, indicating that the final list of 11 stations 
would form the basis of a satisfactory inflow-outflow relationship. At 
the same time the list included only two stations with any considerable 
amounts of water bypassing them, and in each instance the major portion 
of this water may be measured in one canal. The irrigated areas above 
each of the stations is of the native hay meadow type, and these areas 
have become practically stabilized over a long period of years. Consumptive 
uses for presently contemplated projects, exclusive of transmountain 
diversions, will occur in most instances below the inflow stations. 

The addition of a station which has been re-established on North 
Inlet to Grand Lake and stations above principal diversions on Crystal 
River and Eagle River might strengthen the relationship by increasing the 
ratio of total measured inflow to recorded ~utflow . 

In any instance of the addition or elimination of inflow stations 
from those used as an original basis, the s tations which are eliminated should 
be continued in operation for a sufficient length of time to perndt correlations 
to be made 'so that the relations shown by any selected new group of inflow 
stations may be used' in lieu of the original relation to insure continuity over 
a long period of time. 
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