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General background 
of the problem 

ABSTRACT 

The Roaring Fork River , l ocated in western 

Col orado and one of the major tributaries of the Colo-

rado River , has a relativel y l arge a.nount of surplus 

water available at present that could be used to expand 

the number of acres irrigated within its basin . 'Jhe 

Bureau of Hecla':11ation (D ) in its 1946 report proposed 

four supplc~ental water irrigation projects within the 

Roaring Fork Basin . The report states that there is 

1nsuff1c1ent water available .for all of the projects 

proposed within the Col orado River Basin and therefore 

suggests that economic analysis be made of each of the 

proposed projects . 

The purpose of this report is (a) to provide a 

convenient description of the Roaring Fork River basin in 

general and of the four proposed projects within the basin, 

the ~,oody , Fourm1le . Co.pi tol and Cattle Creek projects in 

particular , and (b) to present pertinent econo11lc and 

physical data and such problems as e S-2-01A-09-03-013 
11th the feasibility of the projects in question . 

Physical description of th.e 
noari ng Pork River Basf n -
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The Roaring l<'ork River , to ether with 1 ts tribu-

taries , constitutes one of the most dependable , relatively 
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undeveloped sources of water for irrigation in Colorado . 

This river basin contains approximately 908, 000 acres 

and , according to the l and classification survey made by 

the Bureau of Reclamation in 1936, a total of 34 , 590 

acres of irrigated land , and 7 , 450 acres of Class 1 and 

Class 2 arable land. 

The basin 1s bounded to the east and south by 

comparatively high ranges of mountains , the Continental 

Divide and the Elk ounta1na respectively , and on the west 

and north by relatively low ranges, the Huntman ' s Hills 

and Red T blo Mountains . 

The valley is approximately 45 miles long and 

varies in idth from approximately one- fourth mile to 

approximately four miles . The floor of the valley ' s 

elevation varies from 5 , 823 feet to 7 , 913 feet . 

Climate .--The climate within the basin may be 

broadly typified as ttintermountainn with variations within 

the basin due to differences 1n elevation, exposure , and 

loeat1on. Preclpitation is relatively uniform throughout 

the year , except for the month of June , which has a low 

average . The growing season varies fro 71 to 171 days . 

'fypes 2.f. far:ning.--The principal types of farming 

in the basin are livestock ranching and diversified l ve-

stock farfiling . The su:m..~er range for most livestock ls on 

the Forest Service and Public Domain lands with spring 

and fall pasture on private land . The principal crops in 

the basin are alfalfa , grain and potatoes . 



Problem 

How feasible are the four irrigation projects in 

the Roaring Fork Valley of Colorado , as proposed in "A 

Comprehensive Report on the Development o f the Water 

Resources of the Colorado River Basin for Irrigation, 

Power Production, and Other Beneficial Uses in Arizona, 

California , Colorado , 1: evs.da , Ne ·exico , Utah and Wyo-

m1ngu? (8) 

Problem analy::sis .--As an aid to analysis of the 

problem, the following sub- questions are presented: 

1 . How much water has been diverted over a 

period of years for use in crop production 

in the areas concerned? 

2 . ~.hat 1s being done at present to 1nerease 

the ount of water available for irri-

gation? 

3 . Is there sufficient surplus water available 

to adequately irrigate the acreage in the 

project proposed by the United States Bureau 

of Reclamat1on? 

4 . What are the present erop yields 1n the areas 

in question? 

5 . \',hat ill be the probable crop yields in 

the areas after the development? 

6. What is the present acreage of each crop 

in the proposed project areas? 



7 . What will be the probable crop distribution 

after the development? 

8 ., \'ilis.t effect will t his increased production 

and change 1n crop distribution ha. ve on 

livestock production? 

9 . VJhat prices are being paid in the areas 

concerned for the various crops produced? 

10 . v\'ha. t will be {a) the value per acre of the 

potential increased production, and (b) the 

construction costs per acre for new irriga-

tion for these areas? 

Methods and materials 

T-he study followed the following procedure : 

I. E:X.amination was undertaken of the published and 

unpublished material that was available to the 

writer conc erning the proble~ . 

II. Pertinent physical data were gathered from the 

Bureau of Reclamation's (0 ) report published 

in 1946, the land class1fieat1on map published 

by the same bureau , the topographical map 

printed by the U. s . Coast and Geodeti c Survey 

in 1 947 , nd interviews •i th farmers ., J:t"orest 

Service personnel , the Water Commissioner , and 

the Division ~ngineer . 

III . Spec1f'1c data on the individual project was 



collected concerning water rights , water 

diversions , crop distribution, project costs, 

water needs , tax information , and agricultural 

prices . 

IV. A pro,ject budget was set up in order to determine 

the ability of the water users to pay water costs . 

v. A comparison was ma de between increased annual 

net income and annual repayment charges for the 

proposed project . 

Capitol Creek project 

There are approximately 3 , 200 acres of irrigated 

meadows and crop lands in this valley and approximately 

200 acres of range lands which are irrigated annually . 

All operating uni ts are livestock ranches. Timothy-clover 

hay is the principal crop , althouzh there is a small 

acreage of alfalfa, native hay , and c ereals . About one 

half of the area or 1,730 acres lacks a full water supply , 

but only 630 acres (19 per cent of the irrigated acreage) 

are seriously short of water. The average long-time cost 

of crop and meadow land in Capitol Valley was found to be 

about ~45 . 00 per acre . 

'lhe project suggested by the bureau of Reclamation 

(8) 1946 report was the construction of a 10- illile service 

canal to provide supplemental water to 2,000 acres of land 

in Capitol Creek Valley. The construction cost (1940 



!o S. o o 
prices) is estimated at t1;so ,ooo or "v38.19 per acre for 

,_o 
the 2 , 000 acres or f 75.M pe:t> sere for the l/730 acres that 

are in need of supple-mental water. 

Generali zat ions and sup,gest1ons for .further study .--

Since the construction cost per acre for those la.nds in 

need of s up-plemental water ls $75.14 at 1940 priees , and 

since the long- time-average value of meadow and ' crop land 

with a full water supply is less than this figure , it was 

felt that the project was economic-ally u·rrfea.sible .. 

The proposed Capitol Creelt Project might be 

enlarged to include two additional areas ., Sopr1s Valley 

and Elk Va.lley, at a slight increase 1n the project ' s 

cost . These two areas are chro i cally short of water 

and might assist materially in paying for the construction 

costs . 

Woody Greek 2roject 

There are 2 . 470 acres of irrigated land and 

190 acres of Class 2 arable land in the project area. 

The water supply for approximately 395 acres (16 per cent 

of the irrigated land) is deficient . Thus , most of the 

l and in the area has an adequate water supply and certain 

acreages even bs.ve a surplus . The wat,er supply for the 

area eomes from Woody Creek and fro~n the Roaring Fork River 

via the Sal vs.tion Ditch . 

The project suggested for \ioody Creek in the 



Bureau of Reclamation's (8) 1946 report .was the construc-

tion of a new 13-mile canal fro the Roaring Fork River 

to supply supplemental water for 2 , 000 acres. 

At present , the Salvation Ditch is being enlarged 

to increase its dellvery rate by approximately 72 per cent , 

1 . e ., from 3,450 acre- feet to 5 , 950 acre-feet . Con~equently 

in the near future the project area will have an adequate 

water supply for all irrigable acreage. 

Generallzation .--It was felt by the writer that 

there was no need for the proposed project since the 

potential water supply fro . the Salvation Ditch is more 

than sufficien~ to adequately supply all the lands defi cient 

in w~ter . 

Four~i le Creek £reject 

There are 1 , 435 acres of irrigated land and 140 

acres of Class 2 arable land 1n this valley . Two types 

of far.-iing are found ln the area, 11 vestock fa.r:nlng and 

cash- erop- 11 vestock far . .:1ing. Alfalfa and c erea.ls are the 

pr5.ncipal crops raised. Approximately 845 acres (59 por 

eent of the irrigated acreage) lacks a full water supply . 

The project as suggested by the u. s. Bureau 

of Reclamation ' s (8) comprehensive report published in 

1946 was for tho c onstruction of a 2 , 000 acre-foot reser-

voir above the uppor.nost ell vers· ons . No new canals would 

be needed slnee the creek itself would be used as a 



carrier for the reservoir water . The project would supply 

supplemental ater for 1;400 acres and a full supply for 

500 acres of new land . The const1•uction costs (at 1940 

prices) are esti~ated at t uoo ,ooo or ·315 per acre for the 

1 , 900 acres . Tb.ls cost is approximately tvlice tho average 

long~time value of land 11th a full ater supply . 

Genere.lization ,--Since the cost of construction 

per acre for lands in the project area. is ( 315 , t 1948 

prices , and since the lo11g- ti.ne a vernee value of crop land 

vii th a full ater s uppl y ls app1•oximately one ha lf' of 

315 , it as felt that t he project was economically 

unfeasible . 

Cattl e Creek project 

There are 4 ,040 acres of irrigated land and 532 

aeres of Class 1 and Class 2 arable land . The water supply 

for approxi,nately 3 ; 710 acres (92 per cent of the irrie;ated 

acreage) 1s deficient . 

The principal type of farming on t lssouri Heights 

is di versified crof'-li ves toc1< far.nirig , and the principal 

irrigated crops are alfalfa , cereal grains , potatoes , and 

pasture . 

The project suggested for Cattle Creek , i . e ., 

Missouri Heights, by the u. s . Bureau of Reclamat ion (0) 

in 1 ts 1946 co.npreh nsi ve report called for the enlarge-

nent of the ..... issouri Heights reservotr from 1 ts present 

capacity of 2 , 800 ac1:>e- feet to 9 , 000 acre- feet and the 
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Summa;:y 

The findlngs of this study led to the determina-

tion of the economic unfeasib11ity of the Capitol . Wood'Y', 

nnd Fournile Creek Projects and to the determination of 

the eeono::nic feasibility of the Cattle Creek Project . 

Therefore. of the 11 , 330,000 (based on 1940 costs) that 

the Bureau of Reclamation (8) in its 1946 report proposed 

to spend in the Roaring Fork River Basin , only $430,.000 

could be repaid by the water users under the terms of the 

Reclamation Laws repayment provisions .-

Optimum size of the project b~sed on the analysis 

of these additional data m1ght be somewhat larger or 

smaller than the proposal eonsidered in this report . 

However , the econo:nics of the project would not be greatly 

different because a rough analysis of the probable costs 

of dams at the Missouri Heights site indicates relatively 

constant eosts per acre- foot of capacity above 6, 500 a.ere- feet . 
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Chapter I 

INTRODUCTION 

The Roaring Fork River, located in western 

Colorado, is one of the major tributaries of the 

_ll 

Colorado River. The Roaring Fork River at present has a 

relatively large amount of surplus water available that 

could be used to expand the number of acres irrigated 

within its Basin. Since most, if not e.11, the economi-

cally and structurally feasible irrigation projects in 

this basin have been previously developed, a careful 

economic analysis is needed before construction of addi-

tional projects is undertaken. The United States Bureau 

of Reclamation preliminary report (8) on The Colorado 

River Basin published in 1946 lists four potential supple-

mental irrigation projects in the Roaring Fork River Basin 

but does not present pertinent data concerning these 

projects. 

The United States Bureau of Reclamation 

preliminary report listed most of the potential areas of 

water development in the several basin states----Arizona, 

California, Colorado, New Mexico, 1 evada, Utah and 

Wyomi~g (8). While this report admittedly does not 



cover all of the possible project developments, it does 

include 134 proposed irrigation, power, and storage pro-

jects, thus giving a general over-all picture of the 

basic problems that must be solved before the entire 

area is fully developed. 

The chief problem brought out by the report is 

the insufficiency of water available for all of the 

proposed projects. Estimates presented in the United 

States Bureau of Reclamation report indicate that present 

depletions, together with the depletions required for 

potential projects within the basin and for proposed 

export diversions, plus possible increases in use on 

existing and authorized projects would total approximately 

25 per cent more than the average annual amount of water 

available for use within the United States portion of the 

basin. 11 The Treaty with Mexico relating to the utiliza-

tion of the waters of certain rivers" guaranteed to that 

country 1,500,000 acre feet of water annually, so that 

this amount is not available for use in the United States 

(11). 

With this potential shortage of water it is 

obvious that some project selection process is necessary, 

preferably one based upon economic analysis. The United 

States Bureau of Reclamation report suggests that each 

state assume the primary responsibility for project 

selection. 



Purpose of this report 

Among the 134 projects listed in the compre-

hensive United States Bureau of Reclamation report are 

four supplementai-water projects in the Cattle, Capitol, 

Woody, and Fourmile Valleys located within the Roaring 

Fork Basin (8). The purpose of this report is: (a) to 

provide a convenient description of the Roaring Fork 

Basin in general and of the four project areas in 

particular; and (b) to present pertinent economic and 

physical data and problems that concern themselves with 

the feasibility of the four projects in question. 

The problem 

How feasible are the four irrigation projects 

in the Roaring Fork Valley of Colorado, as proposed in 

"A Comprehensive Report on the Development of the Water 

Resources of the Colorado River Basin for Irrigation, 

Power Production, and Other Beneficial Uses in Arizona, 

California, Colorado, Nevada, New Mexico, Utah and 

Wyoming" (8)? 

Problem analysis.--As an aid to analysis of 

the problem, the following sub-questions are presented: 

1. How much water has been diverted over a 

period of years for use in crop production 

in the areas concerned? 

2. What is being done at present to increase 



the amount of wa t er available for 

irrigation? 

3. Is there sufficient surplus water avail-

able to adequately irrigate the acreage 

in the project proposed by the United 

States Bureau of Reclamation? 

4. ¼hat are the present crop y i elds in the 

areas in question? 

5. What will be the probable crop yields in 

the areas after the development? 

6. What is the present acreage of each crop 

in the proposed project areas? 

7. What will be the probable crop distribution 

after the development? 

8 . What effect will t his ir-creased production 

and change in crop distribution have on 

livestock production? 

9. 1f.rbat prices are being paid in t h e areas 

concerned for t h e various crops produced? 

10. ~~at will be (a) the value per acre of t h e 

potential increased production , and (b ) t he 

construction costs per acre for new irriga-

tion f or these areas? 

Delimitations.--This study has been limited to 

t he Cap i tol, Cattle, Woody and Fourrnile Creek projects 



in the Roaring Fork Basin as proposed in the preliminary 

United States Bureau of Reclamation report. 

Definition of terms 

Irrigable land.--Land suitable for irrigated 

farming within an existing project or within a potential 

development that could be r easonably furnished a water 

supply. 

New lands.--Irrigable lands which could be 

irrigated after project development. 
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Stream flow.--The flow in a stream channel. The 

volume of flow is measured in acre-feet and the rate of 

flow in second-feet. 

Acre-foot.--A unit of measure of volume 

equivalent to the quantity of water that will cover one 

acre (43,560 square feet) one foot deep. 

Second-foot.--A unit of measure of the rate of 

stream flow or the flow of one cubic foot (7.48 gallons) 

of water passing a given point per second of time. 

Run-off.--The precipitation that appears as 

stream flow, usually measured in volume per unit of time, 

such as acre-feet per day , month or year. 

Return-flow.--That part of diverted stream flow 

returning to the stream. 

Class 1 arable land.--That land, fit for culti-

vating, meeting the following conditions: a. soil :from 
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a sa~dy loa~ to a clay loan in texture, relatively deep 

and well drained , with no solid or loose rock that v1ould 

interfere with ordinary cultivation, with slopes of not to 

exceed five per cent in general gradient and with a rela-

tively even surface requiring only a minimum amount of 

leveling. Y 
·Class 2 aratle land.--Th.at land, fit for culti-

vation, meeting the following conditions: loamy sand to 

friable clay in texture, ~odera tely deep, drainae e only 

fair, with only easily re~ovable rock present , ~~th slopes 

up to 10 per cent on an even gradient, and surfa ce such 

that up to a considerable a~ount of leveling may be 

required. y 
Discharge .-- Th.e rate of flow, commonly expressed 

in second-feet, gallons per minute, acre-feet per day , etc. 

Stream depletion.--The reduction in strea~ flow 

due to man- made improvements affecting the virgin water 

supply of the stream flow. 
11 Soak ~u.-- Th.e irrigation practice of applying 

excessive amounts of water during periods of hlgh stream 

flow in order to store up water in the ground to compensate 

for periods when water supplies are low. 

"F'lood" right.--A water right whose priority da te 

is so recent that water deliveries based on t..""iis right are 

Y See Fieure 1, Appendix B, for detail standards and 
requirements. 



obtained only during that period of high stream flow 

occuring during the spring. 

Physical description of 
the Roaring Fork Basin 

The Roaring Fork River , together with its 

tributaries, constitutes one of the most dependable, 

relatively undeveloped sources of water for irrigation 
' in Colorado. At present two transcontinental diversions 

export considerable quantities of water into the Arkansas 

Basin. Additional diversions to the Arkansas, Gunnison , 

and South Platte Basins are being considered at this 

time (B). 

Geography.--The entire Basin contains approxi-

mately 908,800 acres. According to the land classification 

survey, made by the United States Bureau of Reclamation 

in 1936, there was a total of 34,590 acres of irrigated 

land, of which 5,290 acres (15· per cent) were classified 

as meadow land and 29,300 acres (85 per cent) as 

cultivated land. In addition there were 7,990 acres of 

non-irrigated arable land, of which 1,170 acres (15 per 

cent) were rated as Class 1 and 6,820 acres (85 per cent) 

as Class 2. It is estimated that one fourth of the 

irrigated and irrigable acreage is bottom and first bench 

land along the Roaring Fork , while three fourths lies in 

tributary valleys and on mesas which are 200 to 500 feet 
above the main valley floor. It is also estimated that 
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about 85 per cent of the entire basin is used for grazing 

or is suitable .for grazing , while 10 per cent is unsuited 

for any agricultural enterprfse . 

The Basin is bounded on east by the Conti-

nental Divide which has elevations in this area ranging 

from 12 , 000 to 14 , 000 feet above sea level . To the south 

lie the Elk Mountains , a relatively high range for the 

lnost part , with elevations varying on the divide from 

9 , 500 to 14 , 259 feet above sea level . To the west lie 

the low range of mountains called the Huntsman 1s Hills , vvi tb 

elevations varying from 5 , 500 to 11 , 000 feet . To the 

north lie the Red Table Mountains , V'ri th elevations varying 

from 5 , 500 to 12 , 010 feet . 

Tr1e Roaring Fork River rises on the western 

slope of the Continental Divide , about 15 mi les southeast 

of Aspen , Colorado , and flows about 45 miles in a north-

weste rly direction to empty into the Colorado River at 

Glenwood Sprines . The valley floor varies in width from 

approximately one fourth of a mile to approximate ly four 

mi les . 

The elevation of Glenwood Springs , vbich is situ-

ated at the mout h of the Bas in , is 5 , 823 feet . The elevatior: 

at Aspen near the head of the valley I s cul ti va ted agri cul-

ture is 7 , 913 feet . Thus the average drop for the 37 . 5 

miles of the valley floor is 10 . 3 feet per thousand. The uppm-
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limit of hay meadows in the Basin is approximately 9,000 

feet and tre principal agricultural use above this eleva-

tion is grazing. 

Soils and topography.--For the most part, the 

soils in the crop land areas of the main valley are 

to be sandy or gravelly . Soil types in the tributary 

valleys generally are heavie r than those in the main 

Drainage in the Basin is generally very good , either 

because of gravelly sub-soils in the main valley or because 

of the steeper slopes along the side streams. 

Most of the land has been farmed for over 50 

.years and some as long as 70. This continuous cropping, 

combined with frequent heavy a pplications of water, has 

leached much of the crop land, resulting in a gradual 

decline in crop yields per acre. This situation is 

especially true of the more gravelly bottom lands along 

the Roaring Fork River , but is not so characteristic of 

the side valleys where soils are heavier , sub-surface 

drainage is slower, and water supplies are less plentiful. 

Types of farming.-- Most of the farms in the 

Roaring Fork Basin fall into one of two classifications--

livestock ranching and diversified livestock farming. 

There are a few "typical 11 crop farms concentrated around 

Carbondale, in the center of the valley, but these farms 

constitute a small percentage of the total nu~ber of the 

units . Even these are integrated into the livestock 
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operations of the areas because of their sales of surplus 

feed to livestock operators. 

Livestock ranching ~~11 bear description in each 

of its two forms~ cattle and sheep ranching. A typical 

cattle ranch runs from 100 to 150 head of beef-type 

cattle. The ranch itself usually has 80 or more acres 

of irrigated hay meadow land in addition to sufficient 

spring and fall pasture land for its herd. Most ranches 

in the area graze their cattle on the Forest Service or 

Public Domain during the summer months. There is little 

if any grazing during the winter months in this Basin 

because of the heavy snowfall and long winters. 

The size and the scale of operation of the 

typical sheep rs.nch is normally much larger than that of 

the cattle ranch. The number of sheep usually exceeds 

2,000 head divided into two or more bands. Spring and 

fall pasture is found on the ranch meadows, summer 

pasture on the high ranges in the Forest Reserve, and the 

winter range on the ''desert II in western Colorado and 

eastern Utah. 

The Forest Service has in the past 15 or so 

years been decreasing, wherever possible, the size of 

cattle and sheep permits. This policy has reduced the 

demand for hay grown on the diversified farms in the 

valleys and, if continued, as seems likely, will probably 
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cause many internal shifts within the valley. 

Integrated to some extent with the livestock 

ranches are the di versified farms in the valleys. A typi-

cal di versified farm normally contains frorri. 80 to 160 acres 

of irrigated crop land, a few milk cows (6 to 14), and 

either a few beef cows or a s:nall farm flock of sheep. 

Of the three principal crops (alfalfa, grain and 

potatoes) , wheat and potatoes are of greatest cash value 

to most operators. Alfalfa hay , necessary in the farm 

rotation, has lost some of its importance as a cash crop 

and is being increasingly used now as a feed for farm 

flocks and herds . This change has come about because of 

the reduction in range permits as explained above, and the 

resultant decline in the local hay market . 

Some operators, part icularly those on the high 

lands north of Cattle Creek and east of the main valley, 

undertake dry far.ning operations in addition to their 

irrigated operations. In practically all cases the dry 

farming operations are carried on because of the lack of 

sufficient irrigation water and/or the inability to apply 

water to certain fields. In cases where the fields are 

located above the present ditch system, or where the 

ditch serving the field has a high evaporation or s~epage 

loss, it is economically unfeasible to apply water. 

About t h ree fourths of the irrigated land is 



used for hay and pasture and nearly one sixth for cereal 

g rains (Table 1). For the Basin as a whole, alfalfa is 

the most important hay crop, but at higher elevations 

clover, timothY,and wild hay are more important. The 

principal grain crops, in order of i mportance , are spring 

wheat, oats, and barley. 

Table 1.--ACREAGE OF CROPS IRRIGATED IN THE ROARING FORK 
BASIN, 1939-46 . 

[Compiled from annual reports of t he Water Commissioner 
to State Engineer] 

Year 

1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 

Average 

Average 

Hay and 

1asture 
acres) 

27,426 
27,950 
28,955 
26,275 
27,028 
28,241 
23,950 
23,985 

26,726 

Per cent 

distribution 75.5 

Cereals Potatoes Other1 

(acres) (acres) (acres) 

5,500 3,294 0 
6,045 3,180 0 
5,290 2,475 0 
5,430 2,970 0 
4,666 3,007 55 
6,165 3,365 20 
5,249 3,805 0 
5,650 3,164 30 

5,499 3,158 13 

Per cent Per cent Per cent 

15.6 8 .9 

1!fostly truck crops. 

Total 
irrigated 

(acres) 

36,220 
37,175 
36,720 
34,675 
34,756 
37,791 
33,004 
32,829 

35,396 

Per cent 

100.0 

Irrigation organization.--There are no large 

irrigation projects in the Roaring Fork Basin . The 1940 
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United States Census of Irrigation listed 244 enterprises 

in the Roaring Fork Basin . Therefore the average irriga ted 

area per enterprise is only 145 acres, based on the average 

annual irrigated· acreage given in table 1. Onl y the six 

largest of these 244 enterprises are under any formal type 

or organization. One of these is a commercial company , 

fo ur are mutual ditch compan ies, and one is an unincor-

porated mutual association . The acreage irrigated by 

t h ese six organized enterprises varies from 650 to 1,935 

acres (Table 2). All other enterprises in the Basin are 

individually owned or are partnership ditches . 

Table 2.--0RGANIZED IRRIGATION ENTERPR ISES I N THE 
ROARING FORK BASIN . 

Na,ne of company 

Carbondale 
Reservolr & 
Irrigation Co. 

Eas t h1esa 
Water Co . 

Glenwood 
Irrigation Co . 

Park Ditch & 
Reservoir Co. 

Salvation 
Ditch Co. 

Sweet-Jessup 
Canal Co. 

Type of 
organization 

Comme rcial 
company 

Mutual 
company 

i{utual 
company 

Mutual 
co'Ilpany 

Unincorporated 
asso cia ti on 

Mutual 
company 

Source of 
water supply 

Cat tle Creek 

Crystal River 

Roaring Fork 
River 

Cattle Creek 

Roaring Fork 
River 

Crystal River 

Acreage 
usually 
irrigated 

1, 935 

1,170 

1,335 

650 

1,220 

1,315 



Climate.--The climate of the Roaring Fork Basin 

may be broadly typified as "intermountain11 • Within the 

Basin , however , there is considerable variation in climate, 

due largely to the marked differences in elevation, expo-

sure, and deflection of winds by mountain ranges and 

valleys. Unfortunately, the only two weather stations 

which have long-time records available in the area, 

Glenwood Springs and Aspen , are not located in the 

agricultural areas of the basin . 

Differences in elevation are undoubtedly related 

to differences in precipitation, the general relationship 

being higher precipitation at higher elevations. ½bile 

this relationship is a generality , it does not always 

hold true. Deflection of prevailing winds by mountain 

ranges and other local factors may have more effect on 

precipitation than differences in elevations. This may 

be illustrated by the records of two stations in the 

Basin . The 1935-47 average of precipitation at the two 

stations, Aspen and Glenwood Springs, are nearly identical, 

19.64 and 19.94 inches, respectively. While Glenwood has 

the lower elevation by 2,090 feet, it is situated at the 

junction of the Roaring Fork Valley with the Colorado 

River Valley, where the two valley air currents coming 

together cause higher precipitation than the elevation 

factor alone would indicate. Aspen, on the other hand, 



lies near the end of a relatively large valley where 

precipitation is not affected by local air currents. 
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Precipitation records at these two stations, 

however, do indicate in a general way the years of above 

and below normal precipitation for the Basin as a Vlhole. 

In general , precipitation for 1946 and 1947, both on an 

annual basis and on a war::n-season bas is (i.e., J:.1ay to 

September , inclusive) was just about average . Precipita-

tion for 1943 and 1945 was above average, while that for 

1942 and 1944 was considerably below average (Table 3). 

Generally speaking, only about one third of the 

annual precipitation co ;1es during the growing s eason. The 

average monthly distribution at both of the above stations 

is relatively uniform throughout the year , excep t for the 

month of June, which has a low avera ge (Table 4). This 

low precipitation is due to the fact that in abou t two 

years out of three, there is a period of four to eight 

weeks of comparatl vely dry weather during May , June, and 

July. If this dry spell comes early in season, when 

irrigation water is normally plentiful , it has little 

effect on irrigated crops. If it comes in late J"une or in 

July, when irrigation supplies are usually short, crops 

may suffer. 

The length of growing season, i.e., the number 

of days between the last killing frost in the spring and 



Table 3 .--ANNUAL AND WARM- SEASON PRECIPITATION AT TWO 
STATIONS IN THE ROARING FORK BASIN . 

[Compiled from 11 Climatologica.1 Data , Colorado Section" , 
United States Weather Bureau , Denver , Colorado J 

Annual precipitati on Warm- season precipita.tion1 
Year Aspen Glenwooi S:i;:gs. Aspen Glenwood Spgs . 

(elev . {elev . (elev . (elev . 
7 , 813) 5 , 823) 7 , 913) 5,823) 

(inches) (inches) (inches) (inches) 

1933 18 . 26 10 . 35 
1934 16 . 58 8 . 04 
1935 24 . 24 18 . 44 11 . 87 8 . 27 
1 936 21 . 36 19 . 56 6 . 25 5 . 93 
1937 22 . 37 24 . 12 8 . 78 9 . 85 

1938 23 . 15 22 . 75 8 . 76 10 . 01 
1939 12 . 83 18 . 12 4 . 05 7 . 35 
1940 16 .15 24 . 12 6 . 50 6 . 27 
1941 21 . 68 23 . 19 7 . 99 8 . 02 
1942 16 . 11 16 . 04 3 . 47 4 . 63 

1943 26 . 37 24 . 83 12 . 98 14 . 07 
1944 14 . 27 16 . 66 3 . 20 5 . 67 
1945 19 . 33 18 . 55 7 . 82 8 . 05 
1946 16 . 29 16 . 90 6 . 07 6 . 30 
1947 21 . 23 15 . 83 7 . 57 6 . 13 

Av .1935-47 19 . 64 19 . 94 7 . 33 7 . 73 

Range : High 26.3'7 24 . 8:3 12,98 14 . 01 . Low 12 . 83 15 . 93 3 . 20 5 . 87 

Length of 22 yrs . 48 yrs . 22 yrs . 48 yrs . 
record 

lrrecipitation through months of M:ay to September) 
inclusive . 



Table 4 .--AVERAGE SEASONAL DISTRI BUTIOi~ OF PRECIPITATION 
AT TWO STATIONS IN THb ROARING FORK BASIN . 

[Compiled from 11 Climatological Data , Colorado Section", 
United States Weather Bureau , Denver, Colorado] 

January 
February 
March 

April 
May 
June 

July 
.August 
September 

October 
November 
December 

Annual 

Length of 
record 

-

Aspen 
(Elev. 7,913) 

Inches Per cent 

1.76 9.2 
1.99 10.4 
1.80 9 .4 

1.77 9.2 
1.73 9 .0 
0.93 4.8 

1.52 7.9 
1.59 8 . 3 
1.52 7.9 

1.57 8.2 
1.47 7.6 
1.56 8 .1 

- - - - - - - -
19.21 100.0 

22 yrs . 

Glenwood SErings 
(Elev. 5,823) 

Inches Per cent 

1.48 9 .0 
1.45 8 . 8 
1.55 9.4 

1.54 9.3 
1.34 8 .1 
0.93 5.6 

1.43 8 .7 
1.71 10.3 
1.43 8 .7 

1.29 7.8 
1.09 6.6 
1.27 7.7 

- - - - - - - - -
16.51 100.0 

48 yrs. 

the first killing frost in the fall, has varied from 71 

to 117 days at Aspen, with an average of 95 days (Table5). 

A short growing season such as this is to be expected at 

an altitude of nearly 8 ,000 feet and is the main reason 

why hay and pasture is the principal use for irrigated 

land. The growing season at Glenwood Springs has varied 

from 81 to 171 days, with an average of 132 days . Local 

-



Table 5.--LENGTH OF GROWING SEASON AT TWO STATIONS IN 
ROARING FORK BASIN . 

(Compi led from 11 Climato logical Data, Colorado Section", 
United States ieather Bureau , Denver, Colorado] 

Ele vation (feet)----------------
Number of years of record-------

Date of last killing frost 
in spring: 

Earliest---------------
Latest-----------------
Average----------------

Date of first killing frost 
in fall: 

Earliest---------------
Latest-----------------
Average----------------

Length of growing season: 

Shortest (days)--------
Longest (days)---------
Average (days)---------

Aspen 

7,913 
18 

May 14 
July 1 
June 10 

Aug . 30 
Oct. 2 

Sept. 15 

71 
117 

95 

Glenwood 
Springs 

5,823 
38 

April 11 
June 23 

May 17 

Sept . 7 
Oct. 18 

Sept. 26 

81 
171 
132 

informants state that the growing season in the farming 

areas in the Basin a few miles above Glenwood Springs and 

on the heights north and east of Carbondale is somewhat 

longer than at Glenwood Springs, especially where there is 

a southern exposure and good air drainage. There are 

some indications that Glenwood Springs may be a localized 

"cold spot 11 ; weather stations immediately above and below 



Glenwood Springs along the Colorado River consistently 

report temperatures a few degrees warmer and a growing 

season of several days longer than does the Glenwood 

Springs station. 

In any event, the diversified farming area has 

a growing season sufficiently long for cereals , potatoes , 

and most garden vegetables . In so~e years , of course , 

frosts may cause considerable da,nage . Although no sue;ar 

beets are grown in the area now , the growing season 11ost 

years probably would be long enough . The area is not 

29 

well adapted for corn , even for silage and forage , because 

of cool nights in the summertime . The average July 

temperature at Glenwood Springs is 67 . 3 degrees , which 

compares with 77 . 9 degrees at Grand Junction and 72 . 2 

degrees at Greeley , both of which are in areas of success -

ful corn production. 

Water supply.--As was previously stated , the 

Basin ' s highest mountain ranges are to the east and south 

(the Continental Divide) and serve as the headwaters for 

the Roaring Fork River . 

The Elk Iviountains form the souther n boundary 

of the Basin . This range ls fairly high and receives 

nornally a very heavy snowfall . Due to this range ' s 

favorable exposure , the flow of those streams having 
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headwaters located in this area holds up well throughout 

the year. Several important tributaries -- Crystal River 

and Maroon, Castle, and Snow:nass Creeks, drain the northern 

slope of the Elk Mountains . The northern boundary of the 

Basin is formed by a comparatively low range known as 

Red Table Mountain whose snowfall is not as heavy as that 

of the Elk Mountains or the Continental Divide . Except 

for the Frying Pan River , the tributaries draining the 

northern part of the Basin are short lived and are 

characterized by very heavy stream flow during the early 

spring months of April and May. The western boundary of 

the Basin is formed by the Huntsman's Hills, a relatively 

low, flat range. Because of low snowfall, early run-off, 

and small drainage areas, no large tributary streal;is 

orieinate in these hills. 

The major source of water for the Roaring Fork 

River is the melting snow from the high ranges on the 

southern and eastern boundaries of the Basin . The 

estimated annual run-off of the Basin is in excess of 

1,100 acre-feet of water per square mile of drainage 

area . The Crystal River has an average yield of 2,360 

acre-feet of water per square mile of drainage area, 

the highest unit run-off of any major watershed 



in the Colorado River Basin (Table 6). 

The total amount of water that the Roaring Fork 

Basin contributes to the Colorado River has varied from 

499,100 acre-feet in 1934 to 1,194,000 acre-feet in 1938, 

with an eighteen year average of 883 ,620 acre-feet (Table 

7). Nevertheless, it does not necessarily follow that 

all of the water flowing out of the Basin would be avail-

able for additional irrigation within the Basin or for 

export. A large part of the flow (and sometimes all) 

during the months of July, August,and September is needed 

to supply diversions from the Colorado River in the 

vicinity of ~alisade and Grand Junction . There are times 

when the Roaring Fork River is larger than the Colorado 

at Glenwood Springs . If, later, the Green r,.~ountain Dam 
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effectively regulates the Colorado River stream flow, more 

water might possibly be available for the Roaring Fork 

Basin , but at this time this premise is not certain. 

It is obvious, then, that any new projects 

within the area or any new projects exporting water 

from the area will necessitate a detailed analysis of 

stream-flow records and prior water rights and needs 

on the Colorado River below Glenwood Springs. It is 

also obvious after checking the stream-flow records 



Table 6.--~STIMATED WATbR YI~LDS CF VARIOUS DRAINAGE AREAS OF HIGH ELbVATION "ITHIN 
ROARING FORK BASIN. 

[Adapted from Follansbee, Robert, "Upper Colorado River and its utilization", United 
States Geological Survey, ~ater Supply Paper No. 617, 1929, pp. 27 and 48 ] 

Stream and station 

:Drainage 
area 

. . . . 
Portion of drainage 

area at various 
elevations ----------------

Below : 10,000 
: 10,000 . . to 

Above 
12,000 
feet 

s~. miles 

Roaring Fork at Aspen----- 109 
Maroon Cr. near Aspen----- 42 
Castle Cr. near Aspen----- 62 
Snowmass Cr. at Snowmass-- 95 
Frying Pan Cr.at Thomasville--- 175 
North Fork at Frying Pan 

Cr. near Norrie-------- 92 
Crystal River at Marble--- 77 

. . feet 

per cent 

20 
21 
18 
55 
30 

29 
22 

: 12,000 
feet 

per cent per cent 

62 18 
58 21 
64 18 
34 11 
59 11 

65 6 
52 26 

:Esti~a-:Depth of.Average 
:ted :average:annual 
:annual :annual :run-off 
:average :run-off ;per 
:precipi+ :square 
:tation : :~ile of 
:for : :area 
:drainage: 
:area 
inches inches oore-feet 

39 24 1,260 
44 29 1,560 
38 23 1,230 
33 18 

1 _____ 

36 21 1,110 

35 20 1,160 
59 44 2,360 

lNot computed, because of numerous diversions for irrigation within the drainage 
area above station. On the basis of estimated annual precipitation for the drainage . 
area and the depth of annual run-off, the annual run-off per square mile of drainage 
area would be about 1,000 acre-feet. 

-·~~ 

c.: 
N 



Table 7 .--AlrNUAL AND MAY-JUNE RUN-OFF OF ROARING FORK 
RIVER AT GLENWOOD SPRINGS, 1930 'JJO 1947. 

33 

[Not adjusted for tra.nsmountain and irrigation di versions. 
Compiled from data on file in office of Colorado State 
Engineer . Some of these data are also published in 
biennial reports of the State Engineer and in various 
United States Geological Survey water supply papers on 
the Colorado RiverJ 

Water year, Annual Run-off during 
ending run-off Ula.I and June 
Sept. 30 (acre-feet) Acre-feet Per cent of 

annual 

1930 944,100 400,400 42.4 
1931 547,900 253,340 46.2 
1932 1,141,000 596,700 52.3 
1933 948,600 539,900 56.9 
1934 499,100 241,610 48.4 

1935 899,200 484,400 53.9 
1936 1,048,000 605,200 57.7 
1937 789,100 433,700 55.0 
1938 1,194,000 665,800 55.8 
1939 767,100 409,700 53.4 

1940 589,900 307,800 52.2 
1941 861,600 477,200 55.4 
1942 1,008,000 536,500 53.2 
1943 933,500 465,100 49.8 
1944 884 ,200 473,700 53.6 

1945 895,700 414,000 46.2 
1946 798,220 399,000 50.0 
1947 1,156,000 565,600 48.9 

Av. 1930-47 883,620 459,430 52.0 

Range : High 1,194,000 665,800 57.7 
Low 499,100 241,610 42 .4 



within the Basin that certain areas, such as the Crystal 

River, have ample surpluses, but other a~eas, such as 

Sopris and Landis Creeks, do not have surpluses large 

enough to feasibly permit increased irrigation develop-

ment. 

Certain areas such as Fourmile Creek have a 

surplus during the early spring months but are short 

during July and August. The valleys of Cattle, Fourmile, 

Capitol, and Woody Creeks, have been suggested as sites 

for supplemental water projects. The agricultural con-

ditions and water-supply situations in each of t hese areas 

are analyzed in subsequent sections of this t hesis. 

Water-supply classification of ditches.--Within 

each of the four areas for which supplemental-water 

projects have been proposed, there is a wide variation 

in water supply for lands under the several ditches. 

The senior priorities on each creek are generally avail-

able, at least partially, throughout the season, while 

the availability of water for later priorities depends 

upon a number of factors, chief of ,vb. ich are the 

characteristic seasonal curve of stream flow, order of 

priority on the stream, and location of headgates with 

respect to return flow. 



In order to express the net effect of these 

various factors affecting the water supply for each ditch, 

the following system of water-supply classification of 

ditches was devised, which expresses both the ~pproxim~te 

amounts of water available in relation to acreage 

irrigated and the portion of the season these amounts are 

available: 

A-1 One second-foot per 60 acres until July 15, 
plus at least 1 second-foot per 100 acres 
after July 15 for potatoes, pasture, and 
r:1.eadow aftermath. 

A-2 One second-foot per 100 acres until July 15, 
plus at least 1 second-foot per 200 acres 
after July 15. (This classification is 
applicable only to areas of clay soils, 
highly retentive of moisture.) 

B-1 One second-foot per 60 acres until J·uly 15, 
but insufficient water thereafter. 

B-2 One second-foot per 100 acres until July 15, 
but insufficient water thereafter. (This 
classification is applicable only to areas 
of clay soils, highly retentive of moisture.) 

C One second-foot per 60 acres untiil. July 1, 
but insufficient water thereafter. 

D One second-foot per 60 acres until June 15, 
but insufficient water thereafter. 

E Diversions possible only when the stream 
is in flood. 

These classifications are based on the following 

general situations in both the diversified farming areas 

and the hay-ranching areas of the Basin: 

(1) tfiay l to about June 15 is the period of 



heaviest draft on the streams. As previously indicated, 

there is very little precipitation during this period. All 

crops and pasture require irrigation; heavy applications 

of water are given alfalfa and other hay crops at least 

twice during this period. Grain, at least at lower eleva-

tions, may get one application of water. The streams are 

normally in flood from snow-melt during most of this 

period, however, and there is no general water shortage. 

(2) From June 15 to July 1, stream-flow declines 

rapidly, while water needs for both hay and grain crops 

continues to be high . Moreover, p recipitation is generally 

very low at this time of the season. At lower elevations, 

the availability of water during this period has a 

pronounced effect on grain yields and determines whether 

one or two cuttings of alfalfa will be possible . 'Ine 

amounts of water needed for a given acreage depend largely 

on type of soil - a diversion rate of one second-foot per 

80 to 100 acres may be em.ple on soils that are clayey and 

highly retentive of moisture , while a diversion rate of 

one second-foot per 60 acres or less would be required for 

lighter soils from which drainage is rapid. 

(3) The period from July 1 to July 15 is also 

a critical one in all parts of the Basin . At lower 

elevations, water is needed during this period for the 

second cutting of alfalfa. At higher elevations, where 



haying begins about the middle of July, a water shortage 

the first part of July adversely affects the yield of 

wild hay and clover-timothy hay. As during the period 

June 15 to July i, the amount of water required for a 

given acreage depends largely upon type of soil. 

(4) After July 15, water is not needed in as 

large amounts as earlier i n the season. Grain and hay 

crops are "ma.de" by this time of t h e year and precipita-

tion is much heavier on the average than during the May 1 

to July 15 periods. Ne vertheless, a certain amount of 

water is important from July 15 to well into September for 

potatoes, pasture, and meadow aftermath. 

Admittedly, the above water-supply classificatiom 

are not highly accurate. There is a wide variation aT<ong 

ditches in climatic factors, soils, irrigation dates, and 

t h e proportions bf various crops in a mountain-valley 

area such as the Roaring Fork Basin. Precise data, 

capable of being analyzed by statistical methods, are not 

available. The classification of each ditch was arrived 

at after careful study of daily strea!n-flow records, the 

closing dates of headga.tes reported by the Water Commis-

sioner over a period of several years, and the general 

situation surrounding each ditch as brought out in 

conversations with the Water Commissioner, local farm and 

ranch operators, and irrigations engineers familiar with 
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this area.. 

Then, too, the fa.ct that these classifications 

are by ditches rather than by individual priorities in 

each ditch may introduce an element of error into the 

classification system in some instances. For most of the 

ditches in this Basin, however, this seems to be of minor 

importance, because the ditches are small, individually 

owned or partnership affairs, in which all priorities are 

shared by all water users under the ditch, either because 

of joint ownership of priorities, or because of t he 

custom of "exchanging " water among users on the same 

ditch. In a few cases where there appeared to be signi-

ficant differences in the quality of water supply among 

different groups of water users as a result of differences 

in priorities and reservoir shares owned, separate 

classifications were established for each group . 

All in all, it is believed that the water-supply 

classifications provide a convenient measure of the 

relative availability of water to the various ditches, 

from which a reasonable approximation can be made of the 

amount of storage and forei gn water that would be required 

by each ditch to give it a full supply. It is quite 

possible that this classification system would not be 

applicable to other areas, unless the availability dates 

and amounts of water for each classifi cation were revised 

considerebly. 



Chapter II 

REVII!..'W OF LITERATURE 

The review of literature will be presented 

under the following headings: 

3!J 

1. Need for irrigation development in the arid regions. 

2. The proposed irrigation projects in the Roaring 
Fork Valley. 

3. Need for economic analysis of feasibility of 
irrigation projects. 

4. Method and limitations of the standard economic 
analysis procedure. 

5 . Summary . 

Need for irrigation development 
in the arid regions 

In his history of the arid Great Plains, 

published in 1931, Webb (12) interpreted the need for 

irrigation when he wrote: 

When rainfall is less than twenty inches, 
on an average, agriculture cannot be carried 
on by ordinary means . In a strictly arid 
climate rainfall may be considered as a negli-
gible factor, and sole dependence is placed on 
irrigation. Hence ••••• provision must be made 
for at least supplemental irrigation, and the 
necessity for resort to such artificial aid will 
be i mperative most of the time and advantageous 
always. (12:324-325) 
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The Bureau of Reclamation (8:11-18) in a report 

dated March, 1946, applied the need for irrigation develop-

ment specifically to the Colorado River Basin and pointed 

out that optimum ·use of the land resources in this arid 

basin is dependent on water being made available for 

irrigation. Although the basin, without further irrigation 

development , makes a substantial contribution to our 

national economy, it could offer much more if its inherent 

problems were eliminated and its potentialities developed . 

The report specifies the need for expanded detailed 

investigations of individual potential projects as a 

means of formulating a comprehensive irrigation develop-

ment plan for the entire basin. 

Proposed irrigation ~ro1ects 
in the Roaring Fork al ey 

In the early 1940 1s, the Bureau of Reclamation 

did an important piece of work in attempting to catalogue 

all of the potential irrigation projects in the Colorado 

River Basin . Listed among the many proposed projects, 

and published in the comprehensive report in 1946, were 

four located in the Roaring Fork Valley of the Colorado 

River Basin . They have been described in the report (~) 

as follows: 

Capitol Creek project .--A new service canal 
10 miles long would be required to bring water 
from Snowmass Creek to 2,000 acres of grass lands 
now insufficiently irriga ted . from Capitol Creek . 



Both Snowmass and Capitol Creeks flow northeast 
and converge before joining Roaring Fork at 
Snowmass, 12 miles downstream from Aspen. 

Woody Creek project.--Two thousand acres 
of irrigated land located near the junction of 
Woody Creek with Roaring Fork, six mi les south 
of Aspen, could be furnished ample supplemental 
water by a new canal 13 miles long diverting 
from Roaring Fork at Aspen. Native grass is the 
principal crop on these lands. 

Cattle Creek project.--Only storage would 
need to be provided to irrigate 900 acres of 
new land and to furnish 5,500 acres with supple-
mental water. The lands are located along Cattle 
Creek, which flows westward to join Roaring Fork, 
nine miles above Glenwood Springs. The off-stream 
Missouri He ights Reservoir of 2,800 acre-feet 
capacity could be enlarged to a capacity of 9,000 
acre-feet and filled by an enlargement of its 
two-mile feeder canal from Cattle Creek. 

Fourmile project.--Located eight miles 
southwest of Glenwood Springs, this project 
would irrigate 500 acres of new land and 1,400 
acres in need of supplemental water. Existing 
ditches along Fourmile Creek, a tributary of 
Roaring Fork , could distribute the water, but 
a dam to store 2,000 acre-feet of water at 
Fourmile No. 4 reservoir site on Fourmile Creek 
would be required. (~:130-131) 
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Merrill _ (4), in a report published in 1940, has 

given some basic data on the Fourmile Creek project, the 

only one of the four proposed projects on which , to the 

writer 's knowledge, any data have been gathered. His 

conclusions are para.phrased as follows: 

(a) By strict economy in the use of water 

· 800 acre-feet will sufficiently supplement present late 

summer water supply on Fourmile Creek to permit success-

ful farming of the 1,400 acres now settled. No additional 



area could be developed from this supply. 

(b) The saving of money now spent in buying 

hay for winter feeding, with the possibility of growing 

more and better cash crops, should increase farm income 

by three times the annual cost of the supplemental water 

supply. 

(c) The pasture irrigation project proposed, 

4-2 

if at all successful, will so benefit the forage on range 

and pastures, and so increase ground water supplies, that 

the storage proposed will be quite adequate for the 

present cultivated area, and range i mprovement will result 

in increase of farm incomes. 

The cost of the project as proposed by Merrill 

was $75,000. Using the terms of the Recla~nation law, the 

repayment of cost in 40 years without interest, together 

with payment of operating and maintenance expenses, would 

amount to $2,675 annually. If paid equally by all farmers 

on the basis of 1,400 acres, the cost per acre would be 

$1.90. Sales of water on an acre-foot basis would require 

the payment of $3.30 per acre-foot. 

Need for economic analysis of 
feasibility of irrigation 
projects 

Widtsoe (14), in his book published in 1928, 

made the following statement which clearly indicates past 



and present need for economic analysis of feasibility of 

irrigation projects: 

The history of the irrigation '11.ovement in 
the United $tates shows that many of the failures 
in the development of the irrigated area were 
due to wrong beginnings. Full and intelli gent 
consideration was not given to the many factors 
involved in the selecting and building of 
irrig ation projects . The history of private 
irrigation in the United States illustrates this 
fact; and a preponderance oft1:e difficulties of 
the F'ederal projects has been due to inherent 
project conditions which might have been foreseen 
at the time the projects were launched. (14:16) 
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Willia::n Melcher (3:9), 1931, studied the econo-

mics of crop production on the Uncompahgre Reclawation Pro 

ject in Colorado and in so doing uncovered many reasons fo 

economic problems tbat arose as a result of inadequate 

planning and analysis. The principal problems were as 

follows: construction costs were estimated too low, the 

costs of leveling and developing the land were not taken 

into consideration, the amount of' land that developed into 

seepland and tile necessity for a drainage system was not 

considered, the difficulties of marketing crops were not 

foreseen, the operation am ~aintenance costs were esti-

mated too low, the cost of production exceeded expectations, 

and anticipated crop production and prices were too h1gh . 

Me thod and limitations of 
the standard economic 
analysis procedure 

According to an article by Selby (6:643), 



published in 1942, the basic method used in determining the 

economic feasibility of irrigation projects is the budget 

method . A budget was defined by the Bureau of Agricultural 

:Sconomi cs (7: 45-47) in an unpublished manuscript dated 

1943 as a "systematical recorded schedule for the organiz-

ation and operation of a farm together with a detailed 

statement of the anticipated income and expenditure for a 

period of time. 11 (7 :45-46) It nor·nally shows the acreage 

of each crop, expected norillal yields, total production of 

the crop, the amount of this crop which will be sold, the 

price normally obtained, amount of feed fed, source of the 

feed, numbers and kinds of livestock, their production and 

sale, outlay of funds for various items of expense, amount 

of receipts and their source, and the resultant--the 

difference of expenses and income or the net income. 

The Bureau of Agricultural Economics (7:45.47) 

in the same manuscript stated, ''The significant considera-

tion for monetary value for irrigation water is the future 

net increment of income arising from use of irrigation 

water." (7:45) Determining future net increment is the 

goal of analysis of economic feasibility and can best be 

accomplished through use of the budget approach. 

The u. S. Repayment Commission (10) in 1ts 

report published in 1938, set forth the following factors 

which affect the repayment of construction costs on 
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irrigation projects and which, therefore, must be included 

in the budgetary approach: 

(a) the project construction costs 

(b) the size of the farm units 

(c) the tenancy rate 

(d) the a~ount of taxes paid after development 

(e) the mortgage debt 

(f) interest rates 

(g) the general econo:nic situation and its 

effect principally on farm prices and 

prices paid by farmers 

(h) the marketing scene 

(i) the amount of water made available due to 

the construction of the project 

(j) the type of crops grown 

(k) the irrigation methods used 

Mr. H. E. Selby (5:637-646) in his article 

published in 1942, stated: 

One of the most common fallacies in plan-
ning irrigation, is the assumption that the 
entire increment in net income over and above 
other direct cash costs, that results from an 
input of irrigation water, necessarily will be 
available to pay for the irrigation water. (5:637) 

This author further elaborated this statement by saying 

that some of this increased net income results in increase~ 

in land values, level of 1 i ving, taxes and other items. 



Mr. Selby in t his article stated that the deter-

mination of feasibility of most irrigation projects is by 

the "budget" method . This method estimates the probable 

increased returns to farmers due to the use of water that 

would be made available. Then the increased expenditures, 

except cost of water, are deducted fro ~ increased returns 

and this sum remaining is what is considered as available 

for meeting water charges. If the project can supply the 

water at a cost equal to or less than this figure, the 

project is considered feasible . 

The author of the article does not feel, however , 

that this approach is infallible so he su ggests that 

additional analysis should be .:nade , comparing the proposed 

project 's repayment at ility with that of 11 similar type" 

projects that are already conpleted and are meeting 

successfully their repayment contracts. The author in 

his article draws so::ne conclusions, illustrated in graphic 

for:n, as to the ability of various types of agr i culture 

to pay water charges. 

Mr. Selby in an undated unpublished report (5) 

stated: 

The amount that farmers can afford to pay 
for irrigation water depends very largely on the 
value of crops they can raise. The relationship 
between value of crops per acre and payment for 
water in the sixty-six count ies included in this 
analysis is shown in figure 2 . In this chart 
each dot represents the annual crop value per 



acre and annual irrigation cost per acre of one 
of the counties. The d.iagonal line is an approxi-
mation of the average relationship between crop 
value and irrigation cost. On the average, the 
irrigation cost was equivalent to slightly more 
than 6 per cent of the crop value. In very few 
cases did it exceed 10 per cent. (S:1-2) 1/ 

Su:nmary 

The Colorado River Basin occupies a substantial 

portion of the arid area of the United States of America. 

Because the need for irrigation in this area is so vital 

to its development and because its development has import 

to the national economy, every effort must be made to 

insure the most efficient use of its water resources. 

The Bureau of Reclamation (9) in its Colorado 

River Report contributed greatly to planning for maximum 

use of the water resources in this area by proposing a 

tentative overall basin program. The report recormnended 

as the next logical step the selection of a group of 

sound projects, and this thesis, analyzing the four 

projects proposed in the Roaring Fork V~lley, is intended 

as a very small beginning in that direction . 

In the analysis of the four Roaring Fork Valley 

projects and undoubtedly in the future economic determin-

ation of the other 130 proposed projects, the standard 

ijFor Figure 2, referred to by t hi s author, see 
Figure 3, Appendix B. 



budgetary approach will be used . However, t h is approach 

has its limitations , the primary one being tha t all of 

the increased net i ncrement from the application of addi -

tional water is not available for the payment of water 

charges , i . e . , so me of the net increment translates itself 

into increased land values , higher levels of living , etc . 

Because of these li~itations , other criteria can and 

should be used before final project selection . 
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Chapter III 

·. METHODS AND MATERIALS 

The problem of this thesis is to describe and 

analyze as far as possible the four proposed irrigation 

projects, Founnile, Woody, Capitol, and Cattle Creeks, in 

the Roaring Fork Valley. This chapter is concerned with 

the technique used in analyzing t hose projects, and with 

some of the problems encountered in the gathering of data. 

Techniques used in analyzing 
the pro,jects 

This study followed the following proce dure 

wherever practicable: 

I. Examination and consideration was undertaken of the 

published and unpublished material available to the 

writer concerning the entire Colorado River Basin, the 

specific projects and project areas, and t h e methods 

and ~echniques of deter~ining economic feasibility of 

irrigation projects. 

II. Pertinent physical data available on the Roaring Fork 

River Basin were gathered from the Bureau of Reclama-

tion's (8 ) Colorado River Report, published in 1946. 

These data were supplemented by data from the follow-



ing sources : 

A. the land classification map published by the 

Bureau of Reclamation in 1936 , 1/ 
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B. the sectional aeronautical chart (Denver) as 

revised August 1947 , compiled and printed by the 

U. s . Coast and Geodetic Survey , g/ 
C. the writer's knowledge of the areas' soils and 

topo8raphy supplemented by interviews with the 

Water Commissioner and the Division Engineer , ~ 

D. the writer's knowledge of the types of farming 

in the area supplemented by interviews vdth 

people in the area , including farmers , ranchers, 

the Water Commissioner, the Division Engineer, 

Forest Service personnel , and irrigation lawyers , 

E . the cli~atological data, for the Roaring Fork 

and adjacent areas , from the U. s . Weather Burea 

Denver , Colorado , 

F . data concerning the water supply found on file 

in the office of the Colorado State Engineer 

and ln Robert Follansbee ' s (2) 11 Upper Colorado 

River and Its Utilization", published in 1929 . 

III . In order to set up a project budget , specific 

y Figure S, Appendix B. 
g/ Figure 5 , Appendix B9 
31/ Tne writer lived on and assisted in the management 

of a-cattle ranch in the Roaring Fork Basin from 1935 
through 1941. 



information on the individual projects was gathered 

fro~ the following sources: 

A. the U. s . Bureau of Reclamation report (8), 

published ih 1946, concerning the proposed 

features of the projects and their costs, 

B. published information concerning the projects 

in question, · 
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c. data tabulated from the Water ConL~issioner's 

reports, the Division Engineer 's files, and the 

Colorado River Report (8) concerning the amounts 

of water diverted , wat er rights, and crop distri 

bution, 

D. discussion with farmers, ranchers, irrigation 

lawyers, the Division Engineer, and the Water 

Com..~issioner as to what additional water was 

needed in each area, what is being done at 

present to increase the supply and what could 

be done to increase the supply, sources of 

additional water supply, crop production at 

present , and possible future crop production 

with increased amounts of irrigation water , 

E . a farm schedule taken from a representative 

sample in each project area,'!/ 

F . price information for the area concerned obtaine 

g Figure 4, Appendix B. 



from a Colorado Experiment Station bulletin , 

"Prices Received by Farmers in Each County of 

of Colorado for Principal Crops, 11 dated 1948, 

G. tax information from the County Assessor ' s office 

in question concerning the assessed valuation of 

each far:n and the mill levy of each school dis-

trict in the project area, 

H. analysis of the data gathered . 

IV . A project budget was set ~p by the following procedure 

A. the numb e r of acres in the proposed project area 

without an adequate water supply was determined 

by , 

1 . investigation of the water needs per acre , 

based upon types and distribution of crops, 

2 . investigation of water rights and water 

deliveries under each ditch within the 

project area , 

3 . comparison of sub-heading 1 with 2 . 

B. The amount of water , in acre- feet , needed by 

the inadequately irrigated areas was calculated 

by sub- headings 1 and 2 in sub- heading A above . 

C. Present and future crop distribution was deter-

mined by use of information on the farm schedule 

and primarily by answers to the question , "If 

U Table 36, Appendix B. 



you had a full water supply, ~hat changes would 

you make in cropping programs?"§/ 

D~ Present and future crop production was ascer-

tained . also by answers to the questions on the 

farm schedule, (a) "Yields per acre" by indivi-

dual crops, (b) "Yvhat year of the past 10 did 

you receive the lowest crop yields? --- V,hy?" , 

(c) ''What year in the past 10 did you receive 

the best crop yields? --- Hhy?" 6/ 

E . The total net incre~ent was calculated by sub-

tracting present income to the land in question , 

based upon present averaee crop production, and 

average distribution multiplied by the average 

1 939-44 price, from the future income to land, 

based upon potential future crop production and 

the future distribution ~ultiplied by the average 

1939-44 pri ce. 

F . The additional costs to the project areas were 

estimated. These additional costs included 

probable increased taxes, probable increased lan 

development costs, and increased costs of crop 

production . 

G. The net increment that could be used for project 

repay.nent was deterTiined by deducting additional 

6/ Figure 4, Appendix B. 
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costs (sub- heading F) from the total net incre-

~ent (sub- heading E) . 

V. A co.nparison was made between annual net increment 

and annual repayment charges for the proposed project . 

So~e proble~s encountered 
in eathering of data 

In the process of gathering data , there were 

so~e deviations fro ~a the proposed procedure as outlined in 

the above paragraphs . 

In only or.e of the four projects , the Cattle 

Cree project , did the writer co~plete all the steps in 

the individual project analysis . The analysis of the other 

three projects was carried only partially throur,h the 

third phase . At this point . it was felt by the writer , for 

reasons peculiar to each project , that no further data 

gathering was necessary on the Woody , Capitol , and Four-

mile Creek projects . On 1Noody Creek the far-1:ers had 

already initiated steps that would eli·ninate the need for 

the proposed Reclamation :project; on Capitol Creek the 

water users felt there was no real ~eed for additional 

1Nater in the valley , and this feeling was substantiated 

by data obtained fro::i the ', ,ater Coi:n:rissioner ' s reports; 

on Fournile Creek the cost per ecre - foot of reservoir 

capacity was so high that the writer dee!n.ed it inadvisable 

to rather additional data . 
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The only difficulty encountered in the procedure 

was the inadequacy of the descriptions and of the details 

of construction costs as presented in the U. s . Bureau of 

Reclamation report . Had there been ~ore description of 

the engineering features , more deli~itation of the area 

concerned , and a breakdovm of the construction costs , the 

writer might have had e. better understanding of the pro-

jects , might have been saved ~uch valuable time in deter-

r;iinat ion of a creage concerned, and :c1 r.ht r.ave been able 

to suggest so~e practical change s in the proposed project . 



Chapter IV 

FOURlHLE CREEK ' PROJECT 

The project proposed for the Fourmile Creek 

Valley by the United States Bureau of Reclamation (8) is 

described in its comprehensive report on the Colorado 

River , 1946, as follows: 

Located 8 miles southwest of Glenwood 
Springs , this project would irrigate 500 acres 
of new land and 1,400 acres in need of supple-
mental water. Existing ditches along Fourmile 
Creek, a tributary of Roaring Fork , could dis-
tribute the water , but a dam to store 2,000 
acre-feet of water at F'ourmile No . 4 reservoir 
site on Fourmile Creek would be required. (8:130) 

The estimated cost of the project was given as 

$ 600,000 at January 1, 1940, prices , or as t 960 ,000 at 

January 1, 1946, prices . (8:4,16) 

Description of the~ 

,- (. 
~) 

The project area lies from three to ten miles 

south of Glenwood Springs, Colorado. Most of the irrigated 

land in this basin does not lie along the main valley 

floor but rather in valleys para l lel to Four:mile Creek . 

The area irri gated, either partially or entirely, by water 

from Fourmile Creek is 1,435 acres. About 60 acres in 



addition are irrigated by water from Sunshine Creek, an 

upstream tributary. F . C. Merrill (4) in his report 

published in 1940 , estimated , after conversations with 

farmers, that there were 500 acres of non-irrigated irri-

gable land in the Fourmile watershed. The land classifi-

cation survey, made by the United States Bureau of 

Reclamation in 1936, showed only 140 acres of Class 2 

irrig able land and no Class 1 land. This difference of 

360 acres in estimates on irrigable lan:i was probably due 

to a discrepancy in classification. Most of the 360 acres 

were probably on slopes too steep to be classified by the 

United States Bureau of Reclamation as Class 2 land, but 

were considered as irrigable by the farmers, because they 

could be used for hay and pasture. 

The elevation of the project area ranges from 

5, 800 to 7,500 feet. The grow ing season averar es from 

a bout 135 days in the lower end bf the valley to less than 

100 days at the upper end of the valley. Likewise the 

precipitation at the lower end of the valley is probably 

less than that at the upper end, due primarily to differ-

ences in elevation. The precipitation at the lower end of 

the valley probably ·is about the same as at Glenwood 

Springs , or about 20 inches long-ti~e average, with 7 to 

8 inches occurring during the war m-season months of May 

through September. 



The soils, ranging from adobe clays to clay 

loams, are rather heavy and deep and very retentive of 

moisture. In spite of these facts, no drainage p roblems 

have been encountered in the area b ecause of the steep 

slopes and well-defined surface drainage. (See Table 8 

for a more detailed description of lands and soils under 

each ditch.) 

r:s ,:, 

of farming.--Two types of farming predomi-

nate--livestock ranching and cash-crop-livestock farming. 

Available adjoining the project area is considerable range 

land, both privately and publicly o~med. Most operators 

carry all the livestock that their hay production can 

support. Alfalfa hay is the most irap ort8.nt crop in the 

area. In 1946 t here were about 50 acres of potatoes 

(3.5 per cent of tbe irrigated area) and 180 acres of 

cereal grains (12.5 per cent). The balance (85 per cent) 

was devoted to hay and pasture , of wld ch alfalfa consti-

tuted the major portion. y' 
Water supply.--Fourmile Creek rises in the 

Huntsman's Hills , about 20 miles southwest of Glenwood 

Springs at an elevation of approximately 9,000 feet. The 

headwaters of this stream rise at a lower elevation than 

those of any other stream in the Roaring Fork Basin; con-

sequently , its unit run-off is also lower. The a nnual 

lT Crop distribution for the Four.~ile Creek Valley 
is given in Table 34 Appendix A. 



Table 8 . - - FACTORS INFLUENCING CROP PRODUCTION ON LANDS IRRIGATED FROM DITCHES DIVERTING 
FROM FOUID!ILE CREEK AND TRIBl"TARIES . 

Name of 
ditch 

.1~ -----.--· ··------ ·- - -·- r - • • 

fAcres Water Crop Description of lan~ and soils 
; irri- ; supply ;produc- ; Average ; Topo- ;Predominant 
. gatedl . classi- .tion and . elevation . graphy3 . type of soil3 

: Natural 
: drainage3 

· :r1cation2 :yields3 : (reet)3 : · 

Fourmile 160 

Atkinson 325 

Buck Farm 100 

Lignite 150 

McKown 400 

Lynch 70 

Dearing 35 

Gristy 5 

Lignite No . 2 40 

Smart & Green 655 

Hamerick 25 

Perko 35 

. . . . 
A- 2 

A-2 

A-1 

C 

D 

D 

D 

5A- l 

D 

5A- l 

D 

D 

Good 

Fair to 
good 

" 
Fairly 

good 
Fair4 

Fair 

Fair 

Fair 

Fair 

Fair 

5,900 

6,100 

6,700 

6 , 500 

6 , 400 

6,700 

6,000 

5,800 

6,600 

5,800 

6 , 100 

7,500 

Gentle to 
med:i::um 
slopes 

Reddish brown Adequate 
sandy clay loam 
of good depth 

II II Good 

Bench and Dark brown loam,Adequate 
tottom lands rich in humus 

Sloping Dark brown loam Adequate 
bench lands at good depth 

Gentle to Bro~m sandy Good 
medium loam 

Sloping Dark brown 
hillsides sandy loam 

Good 

Gentl v roll - Dark brown sandy .Adequate 
ing b e nch clay loam at 
lands gooa depth 

Fairly level 
bench lands 

Good 

Medium slope Dark brown loam Good 
bench lands of good depth 

11 Sandy clay loam to Good 
gravelly loam at 
fair depth 

Sloping Dark bro,.n:n sandy Good 
bench lands clay loam 

Mountain 
valley land 

Adequate 

C-1 
t: 



Table 8 .--FACTORS I NFLUENCING CROP PRODUCTION ON LANDS IRRIGATED FR OM DITCHES DIVERTING 
FROM FOURJ.;:ILE CREEK AND TRI BUTARIES .--Continued 

Name of 
ditch 

Hardwick 

Waddell 

:Acres : Wate r : Crop : Description of land and soils-con. 
:irri- : supply : produc-: Average : Topo- :Predominant : Natural 
:gated1~ classi- :tion agd:elevat!on: graphy3- :type of soil3- :drainage3-
: con . :fication2~yields - : (feet) - : con . : con. : con • . . con. : con. . con. . . . . . . . . . 

90 C Fairly 6,300 Sloping Dark brown Good 
good hillsides sandy loam of 

60 C Fair7 7,500 Mountain 
good depth 

Dark brown Adequate 
valley sandy loam of 
land fair depth 

lco::npiled from annual reports of Water Commissioner (Via ter District No. 35) and the 
1936 Land Classification survey of t he U.S. Bureau of Reclamation . 

2see text. 
3From data supplied by Engineer-Appraiser, Federal Land Bank of Wichita. 
4Normally, one fair cutting of alfalfa is obtained, but yield of other crops is 

not very good . 5water supply is much better than would be indicated by ditch priorities due to the 
facts that there are no senior rights below t h is ditch and return flow from higher ditches 
is am~le to fully supply this small acreage. 

There is only a small part of t h is acreage that cannot be reached from the 
Robertson Ditch which diverts from the Roaring Fork. 

7only one fair cutting of hay po s sible. 

C; 
0 
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run-off at the gaging station established in 1942, in the 

upper part of the Fourrnile Creek Basin above all irrigation 

diversi ons, has varied from 2,800 to 4,700 acre-feet, with 

a six-year average of 3,950 acre-feet. Better than one 

half of the run-off occurred during the month of 11ia:y and 

94 per cent during the three-months' period of April 

through June (Table 9) . 

This six-year average may not be representative 

of a long-time average, since it is known that the parti-

cular six-year period was above average for the Basin as 

a whole. 

The years 1 934 and 1936 were considered to be 

the driest of the last 25 or 30 in the Hoaring Fork Basin , 

and knovm to be much drier than the year 1943. Spring 

run-off from the Basin , measured at Glenwood Springs, was 

far below normal during those two years, 61 per cent and 

64 per cent of normal respectively. It would be reason-

able to assume that the run-off in the Fourmile Valley in 

t hose years was correspondingly low. It is estimated that 

the run-offs on Fourmile would have been as follows: 

Year 

1934 

1936 

Estimated run-off 

2,410 acre-feet 

2,530 acre-feet 

Since the run-off for 1943 was 2, 808 acre-feet, it is 

probable the 1943 run-off was similar to those of 1934 
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Table 9 . --RUN-OFF OF FOUR.MILE CREEK AT DMrnITE !W . 4 IN 
S E ¼ SECTION 36- T7S- R90W, BY MONTHS AND WAT.!:!.R ~'EARS, 
FROM APRIL 1942 TO SEPTEMBER 1947. 

0ompiled from records in office of Colorado State Enginee~ 

11onth 

Oct. 

Nov . 

Dec . 

Jan. 

Feb . 

Mar. 

Apr . 

May 

June 

July 

Aug . 

Sept. 

Water 
year 

1941- 1942- 1943- 1944- 1945- 1946- 6-year avernfy 
42 43 44 45 46 47 1942-47 

A.munt Dis tri-
buti on 

Acre - Acre- Acre - Acre - Acre - Acre- Acre - Pe r Cent 
fe e t feet feet feet feet feet feet 

17 

23 

29 

29 

56 

13 

23 

13 

24 

18 

12 

11 

25 

26 

14 

12 

6 

17 

31 

646 

20 

23 

15 

9 

14 

28 

700 

2,783 '1,044 3,126 2,378 1 , 454 2,380 2,194 

951 

62 

18 

14 

575 1,261 

49 

53 

26 

101 

4 

0 

854 

165 

55 

2 

505 

36 

8 

3 

759 

128 

15 

13 

822 

90 

25 

10 

0.5 

0 . 6 

0 . 4 

0 . 2 

0 . 4 

0 .7 

17.7 

55.5 

20.8 

2 .3 

0 .6 

0 .3 

4,704 2,808 4,606 3,966 3,262 4,047 3,950 100 .o 

1Measured amount from April 14 to 30 was 616 acre-feet. 
A~ount from April 1 to 13 was estimated at 230 acre - feet , 
based on correlation between daily stream-flow at t ~i s 
stat~on and the one on Wes t Divide Creek near Raven . 

:Measured amount from April 24 to 30 was 442 acre -feet 
and ar:iount from April 1 to 23 was estimated at 579 acre-
feet by sa:ne :nethod indicated in footnote 1. 



and 1936 . :Iowever , there is the possibility that there 

will be lower run- offs than that of the year 1943 . 

Direct- flow rights . --The initial water decrees 

on Fourmile were made at the rate of one second- foot per 

50 acres of irrigated land . If this amount were available 

throughout the season , there would be no need for addi-

tional water . There is even the possibility that this 

anount would be excessive , but because of the highly 

seasonal character of the flow in Four.11ile Creek , even 

some of the earliest rights seldom enjoy the full a~ount of 

their rights . Since water is not available throue~out the 

season , most operators apply excessive amounts early in 

the season, when ample water is available, in an attempt 

to "soak up" the ground . In order to lepalize t~is prac -

tice , ~ost ditches have obtained additional late priorities 

in the 1936 general adjudication to bring their total 

diversion rates up to one second- foot per 25 acres . 

The adjudicated direct- flow rights , in order of 

priority, are shown in Table 10 . The appropriations for 

tributaries generally are not a charge on Four::iile Creek 

because , when there is any water in the tributaries , there 

is also ample water in the main channel for senior 

appropriators . 

Water- supply classification of dit ches .- -The 

water-supply classification of the var ous ditc~es is 



Table 10. --ADJTDICAIBD WATiR RI G:TTS Ql"; F01JRiaL~ CR:C:EK :?D 
TRIBUTARL:.S I r ORDI:~ OF PF:ICR:!:TY . 

tompiled from copies of decrees and other records in 
office of Divisional Engineer , Division No. 5 , Glenwood 
Springs , Colored~ 

Priority 
order on 
stream 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
12 
13 
14 

15 
16 

17 
18 

19 
20 
21 
22 
23 

24 
25 
26 

1 

Na'ne of 
strea::n and 

ditch 

Wa ter 
district 
priority 

number 

Date Amount of 

Fourmile Creek: 
Fourrnile (orig.) 
Atkinson (orig .) 
Buck Farm (orig .) 
Atkinson (1st enl.) 
Gristy 

Atkinson 
Lienite 
Lignite 
McKown 
Lynch 

Dearine 
Ll gni te (orig .) 
Li nite (add 'l) 
Fourmile (Rohwer-Jsola) 
IfoKown ext . 

Smart & Green (orig.) 1 
1-Iarrunerich 
Hughes-Four~ile Cr . 2 
Perko 
r1I cKown (flood right) 

Buck Far:n 
Lignite No . 2 
Lignite 
Atkinson 
Hammerich 

Fourmile 
Doose3 
Doose..., 

Dry Gul ch: 
Dry Gulch 4,5 

of appropriation 
decree (second- feet) 

19 
33 

104B 
109 
137B 

147 
149A 
179A 
181A 
182A 

5-11-89 
5-11-89 
4-18-90 
5-11-89 
4-28-03 

5-11-89 
4-18 - 90 
4 -18- 90 
4-18-90 
4-18-90 

185 5-11- 69 
219EB l}- 9-08 
219BB 7-21-09 
221AA ll-19-13 
223 6-15-08 

228A 
232A 
236 
391 
406A 

406B 
406C 
406D 
406F 
406G 

406H 
424 
426 

7-21-11 
9- 7-18 
9-27-23 
8-25-3 6 
8-25-36 

8- 25-36 
8-25-3 6 
8-25-36 
8-25-36 
8-25-36 

8-25-36 
8-25-36 
8-25-36 

226A 18- 4-11 

1.60 
4.00 
2.40 
3.00 
0.30 

0.70 
2 . 40 
0 . 60 
1.50 
2.00 

0.90 
0.50 
0.30 
1.60 
5.00 

0 . 90 
0.50 
2.00 
0 . 90 
4.50 

1. 60 
0.80 
5.20 
5 .50 
0 .50 

4.00 
2 .00 
2 . 00 

1.50 
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Table 10 . --ADJUDICATED VA T.t.,R RIGHTS or FOURl\:ILE CREEK Al{D 
TRIBUTARI~S IN ORDLR OF PRIORITY . - - Continued 

~ompiled from copies of decrees and other records in 
office of Divisional Bnginee r, Division No . 5 , Glenwood 
Springs , Coloradcl 

Priority 
order on 
stream-
con . 

1 
2 

1 
2 
3 

Name of 
strea::n and 

ditch-
con . 

Hardwick (Overland) 
Gulch : 

Hardwick5 
Bardwick5 

Sunshine & Freman 
Creeks : 

Wadde115 
Waddell5 
Fremont5 

Viood tick Creek : 
W. G. Smith2 

Midland Mines Gulch : 
N~ines2 
Pipeline2 

Water 
district 
priority 

number-
con . 

Date Amount of 
of appropriation 

decree - (second- feet) ~ 
co r . 

21A 5 - 3- 90 
406E 8- 25-36 

133A 4-18-90 
366 8- 25-36 
406AA 8- 25- 36 

226AA 11- 23- 12 

229A 
229B 

8- 25- 36 
8- 25 - 36 

con . 

1 . 30 
2 . 70 

o. 60 
1 . 39 
6 . 00 

1 . 50 

4 . 00 
3 . 20 

l Most of the land under this dtich is also irrigated 
fro~n the Robertson Ditch which diverts out of the Roaring 
Fork . 

2This ditch has not been used for many years and 
apparently the right has been abandoned . 

3This ditch is used mainly to carry flood water to 
lands under the Lie;ni te and Hardwick Ditches . 

4This is ~erely a feeder ditch which carries a small 
a~ount of waste water and seepage fro~ the Rohwer Ditch 
(wr. i ch diverts out of Threemile Creek) to the Fourmile 
D~tch . Apparently , not very important . 

5aenerally , this right is not a charge on Fourmile 
Creek, because usually when there is water in this tribu-
tary there is Blso a:nple water in Fourmile Creek to satisfy 
seni or priorities . 
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given in 'I1able 8 . It will be noted that of the 1 , 435 acres 

dependent upon Four~ni le Creek for basic supply, 590 acres 

(41 per cent) have an A- 1 or A- 2 water supply , 240 acres 

(17 per cent) have a Class C water supply, and 605 acres 

(42 per cent) have a Class D water supply . 

Data obtained from the Water Co:11."Tli s sioner ' s 

reports indicate in a general way the amount of water 

diverted over a given period of time . These records 

indicate the average diversion of water on an acre - foot 

per acre basis during the period 1940 to 1946 for the 

entire valley to be 3 . 15 acre- feet , with a range of 1 . 78 

to 7 . 31 . · y 

From the various data gi ven above it may readily 

be seen that the area as a whole is short of water and 

that 59 per cent of the irrigated acreage does not have 

an adequate water supply . This shortage may be partially 

accounted for by the eeology of the area which allows very 

little return flow to Fourmile Creek . 

Need for supplemental water .--The amount of 

supplemental water needed by each ditch depends primarily 

upon the direct - flow pri ori ties of the ditch and the types 

of crops wrich are , or could be , raised on the lands 

served by the ditch . 

In 1940 , :Merrill (4), with the assistance of 

water users under each ditch , worked out a hypothetical 

2/ Table 35, Appendix A. 



schedule of reservoir releases from which he estima ted 

that a total of 800 acre-feet was the least ac ount of 

storage water that would be practical in the valley. This 

estimate did not include any water for new lands nor d id 

it include enough water to provide a full supply for 

presently irrigated lands. The table below, based on a 

general knowledge of the area, on a detailed study of water 

delive ri es and water rights, and on conversations ~~th 

several farm operators in the valley , gives an estima te of 

the amount of storage water which woul d be requi red for a 

full supply. 

Table 11.--AffOIDTT OF STORAG.t WAT.C:R R~QUIR.cD IN TllE POl'R-
YILE CR!:!.EK VALLEY FOR A FULL S"CPPLY. 

[The assun1p tions on which these esti:nates are based will 
be found in the appendix . ~J 

Acres Acre-feet Total 
irrigated pe r acre acre- fe et 

Atkinson Ditch A-2 325 0.15 50 

Othe r Class A-2 and A-1 
ditches 265 o.oo 0 

Two Class C ditches 240 0.75 180 

Six Class D ditches 605 1.00 600 

New land (USBR Class 2) 140 2.50 350 
1,575 1,180 

New land (additional 
acres based upon 
farmers' estima tes) 360 2.50 900 

1,935 2,080 
~ Fi gure~, Appendix B. 
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1f only the 140 acres of new land s r ovm by the 

u. S . Bureau of Recla~atlon land classification survey are 

brought into the project, the total storage water require-

ment esti~ated for the project will be 1,180 acre- feet 

delivered to the individual ditch headga tes. Ir the full 

500 acres of new land , which farmers considered irrigable 

in 1940 and v.hich the Bureau of Reclamation included in 

its report , are brought into the project , the total water 

requirement estimated for the pr oject ~~11 be increased to 

2 , 080 acre - feet . 

A.~ount of storage water available . - - After deter-

~ining the need for water on the proposed project , it is 

necessary to arrive at the amount of water available for 

storage . Iiiany factors must be considered, such as the start 

and extent of the spring run- off, the a:nount of water 

diverted under direct- flow priorities during the run- off 

period , and the effect of the availability of storage water 

on the a:nount diverted . kost ditches in the project area 

start diverting water during the month of May, but a few 

located at the hi~her elevations do not start until early 

June . Thus most , if not all , of the run- off during the 

month of April would be available for storage as would 

that amount not being diverted under direct - flow priorities 

during the .nonth of :r,:ay . 
Table 12 , s :iowing the a.nount of water that could 
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have been stored each year from 1942 to 1946, is based on 

daily stream-flow data and the following three assumptions: 

(a) that only the original decrees of one second-foot per 

50 acres would be demanded by water users; (b) that all 

direct- flow priorities would receive their full right; and 

(c) that there would be no fall or winter storage. Using 

these assu~ptions, the table gb,ows that a 2,000 acre -foot 

reservoir could have been filled every year with the exep-

tion of one. It should be noted that no allowance \'ms made 

for any return flow, and no consideration was given to fall 

Table 12 .--STORABLE. WAT.::.R IN FOu"'R,GLE CRE.C:K DURING APRIL 
AND MAY, 1942 TO 1946. 

[Computed from daily stream-flow records of Colorado State 
Englneer and the date on which each headgate was opened, 
or given in the annual reports of the ½ater Com:.~issioner 
of Water District No . 38 to the State Engineer] 

Year 

1942 ...•••• 
1943 .•••••• 
1944 ••••••• 
1945 ••••••• 
1946 ••••••• 

Assuming no use 
of flood rights1 

Acre-feet 

2 ,600 
1,600 
2 , 300 
2 ,100 
2 ,120 

Assuming full u~e 
of flood rights 

Acre-feet 

1,920 
1,590 
1,540 
1,850 
2 ,040 

;one second-foot per 50 acres irrigated. 
~one second-foot per 25 acres irrigated. 



and/or winter storage. The table also shows that if some 

or all of the "flood" rights, i.e., those rights based on 

one second-foot per 25 acres irrigated, were dffinanded, a 

2,000 acre-foot reservoir would seldom be filled. 

If enough storage water were available later in 

the season, the demand for water to satisfy the direct-

flow 11 flood 11 right would be decreased and would, in fact, 

be unnecessary and undesirable in practically all cases 

because of the decreased need of "soaking up 11 the ground 

in the spring. However, since a 2,000 acre-foot reservoir 

would probably not provide a full supply for the project 

area, a few of the 11 flood" rights would probably still be 

demanded. Still other 11 floodll rights mi ght be demanded by 

those users who have an adequate water supply under the 

present water-right sys tern. There fore, it is important to 

remember that "flood II rights are legal rights of the water 

users and could be demanded in spite of decreased need. 

Reservoir costs.--The Bureau of Reclamation's 

report (8) published in 1946, stated that the construction 

cost of the project would be t eoo,ooo at 1940 prices and 

$960,000 at 1946 prices. This is an average construction 

cost of $300 per acre-foot of reservoir capacity based upon 

1940 costs and ~;i480 based upon 1946 costs. If the constru 

tion costs (1940 costs) were paid without interest over a 

40-year period on a contract si~ilar to those used on 



United States Rec lrunation Projects, the annual costs to 

the water users would be $7 .50 per acre-foot of storage 

171_ 

capacity. If all of the land shared the construction 

costs proportionately, on an irrigated-acreage basis, the 

cost would be t 7.89 per acre. 

The report did not include any information on 

the operation costs, but there is no reason to believe 

that operation costs for th is project would be any less 

than those estimated by Merrill (4) in a report published 

in 1940 , for a proposed project in the sa~e area. The 

cost of operation for an 800 acre-foot reservoir was 

estimated by him to be ~;750.00 annually. This annual 

cost to the water users would be ~:0 .38 per acre-foot of 

storage capacity , or, if all of the land shared the opera-

tion costs proportionately, on an irrigated-acreage basis, 

the cost would be t 0.39 per acre . 

The total annual costs, on both the acre-foot 

basis and the irrigated-acreage basis , are given in the 

table below: (see following page) 
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Table 13.--TOTAL ANNUAL COSTS FOR SUPPLEMhNTAL WATER IN 
THE FOURMIL:S CREEK PROJECT. 

IJ.1otal Per acre- Proportionate 
amount foot cost per acre 

of irrigated 
land 

Construction cost $15,000 $7.50 ~· ~~7. 89 

Operation 750 .38 . 39 
- - - - - - - - - - - -

TOTAL $.15,750 $7.88 $8 . 28 



Chapter V 

DISCUSSION OF THE ECONOMIC 
FEASI BILITY OF THE 

FOURMILE CREEK PROJECT 

After analysis of the construction and operation 

costs of the Fourmile Creek project as proposed by the 

Bureau of Reclamation report (8) , 1946 , the writer deemed 

the project econo~ically unfeasible . 

Merrill ' s study (4) , 1940 , of a smaller proposed 

project in the area concluded that if costs were sh ared 

on a proportionate basis , the cost per acre of irrigated 

land would be ~~ 1 . 90 . Al though this charge would seem a 

reasonable one, the water users of t he area voted down 

the proposal as being too costly . We can hardly assume, 

then , that they would consider as economically sound any 

proposal for a project that would cost on the same basis, 

$8 . 29 per acre of irrigated land . 

Even if the ma·ority of water users in the valley 

were to favor the proposed project, it can be assumed fran 

the data presented in table 8, on water- supply classifica-

tion of ditches, that landowners under three of the ditche~ 

Fourmile, Buck Far:n and Atkinson, would not te willing to 

pay on an acreage basis because they already have an 



adequate supply of water for their present cropping 

systems. Therefore , the net increment to these particular 

lands due to the increased supply of water , would be 

practically nil. Following this reasoning still further , 

if the landowners under these t hree ditches withdrew from 

the project , the proportionate cost per irriga ted acre to 

the remaining water users would increase to approximately 

1·11.71 per acre, and thus would see:n even :nore unfeasible. 

The conclusion of unfeasibility is again 

supported by analysis of costs if t hese costs are estimated 

on an acre-foot basis rather than on a proportionate cost 

basis . The new land, i.e., the 500 acres of non- irrigated, 

arable land in the project area would require 2½ acre -feet 

of water per acre at a cost of $7.88 per acre-foot or a 

total of i 19.70 per acre. 1r we add to t hi s cost the cost 

of production on an acre of new land, the total costs will 

be greater than the value of t he productivity of the new 

land. If cost is greater than productivity, then new land 

will not come into the project . Jf new land does not come 

in, less than half the water stored will be needed, and the 

water users on the remaining irrigated land would be unable 

to pay the estima ted costs. 

The costs per acre and per acre-foot of storage 

are so high for t hi s project as to make it of doubtful 

econo:nic feasibility, even under the most favorable 
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assumptions . Other conclusions to be drawn from the 

analysis are listed below . 

1 . There apparently would be sufficient water 

available in most years to fill a 2 , 000 acre - foot re servo in 

2 . The annual cost per acre , $ 8 . 29 for 1 , 935 

acres or $11 . 71 for 1 , 345 acres , is too hi gh . The cost , 

computed on an ecre- foot of water basis , would be $7.88, 

also a very high charge in an agricultural area devoted 

principally to hay and grain . 

3 . Inasmuch as the ~~1 . 90 per acre charge ws.s 

not acceptable to the farmers in 1940, there is no reason 

to believe they would te willing to pay the fl bove cos ts . 

4 . Since the farmers in the area have done 

practically nothing in the past to increase their water 

supply , there is no reason to believe a 11home 11 cons true ted 

project would be feasible from their viewpoint . 



Chapter VI 

WOODY CREEK PROJECT 

The project proposed for the Woody Creek Valley, 

by the Bureau of Reclamation (8) is described in its 

comprehensive report on the Colorado River, dated 1946, 

as follows: 

Two thousand acres of irriga ted land 
located near the junction of Woody Creek with 
Roaring Fork , 6 miles south of Aspen , could be 
furnished ample supplemental water by a new 
canal 13 miles long diverting from Roaring 
Fork at Aspen . Native grass is also the 
principal crop on t hese lands. (8:131) 

The estimated cost of the project was given as ~~170,000 

at January 1, 1940, prices or as $272,000 at January 1, 

1946, prices . (8:4,16) 

Description of the~ 

Woody Creek rises on the western slope of the 

Williams Mountains at an elevation of approximately 11,000 

feet and flows in a wes terly and northwesterly direction 

for about 14 miles to join the Roaring Fork River nine 

miles below Aspen. Two small tributaries which drain 

low-lying watersheds enter Woody Creek from the northeast: 

Collins Creek , vmich is ab out four mi les long , joins Vfoody 



Creek about three miles atove its mouth; and Little Woody 

Creek , which is about six miles long , joins ½oody Creek 

about one mile above its mouth . 

There is another strea:n , Dry Woody , on the 

northwest edge of the project area . This stream is 

approximately two miles lonf and joins the Roaring Fork 

River about one mile below the confluence of the latter 

stream with Woody Creek . 

According to the land-classification survey , 

made by the Bureau of Reclamation in 193~ there were 

2 , 470 irrigated acres in the Woody Creek Valley and adja-

cent bench lands , and 190 acres of Class 2 arable land . 1/ 

The elevation of the project area ranges from 

7 , 200 feet to 7,SOO feet . The growine season averag es 

about 110 days for the valley as a mole , but slightly 

less than this for the upper end of the valley . The grow-

ing season is long enough in the area to successfully raise 

potatoes and two cuttings of alfalfa, and is occasionally 

long enough for a third cutting . 

The principal soil types are a reddish brown 

silt loa~ , a reddish brown loam , and a dark brown sandy 

clay loam . All of these soils are productive, rather deep , 

and fairly retentive of moisture . Because of well - defined 

surface drainage and excellent subsurface drainare , no 

Y Figure 6, Appendix B. 



drainage problems have been encountered. 

of farming.--Most of the farms in the pro-

ject area are diversified crop and livestock farms. All 

units either own\ a few range cattle, or winter cattle for 

others. S~ramer range is on the National Forest , while 

spring and fall grazing is on privately owned range land 

and irrigated hay meadows . 

In recent years approximately two thirds of the 

irrigated acreage has been devoted to hay, principally 

alfalfa, and approximately one fifth to cereal grains 

(Table 14). From 12 to 19 per cent of the irrigated 

Table 14. --ACREAGE OF VARIOUS CROPS IRRIGATED FROM SALVAw 
TION DITCH OUT OF ROARING FORK AND THE DI'I'CHES OUT OF 
WOODY CREEK AND TRIBUTARIES . 

[Compiled from annual reports of the \'later Commissioner to 
Colorado State Engineer. 

These estimates are no doubt larger than actual because 
of duplicating acreage, particularly between Salvation 
Ditch and the Woody Creek ditches . The Salvation Ditch 
is a source of supplemental water supply for the area 
and the irrigated acreage records of t his dit ch are not 
separate from those of Woody Creek.] 

Year Hay Cereals Potatoes Total 
Acres Acres Acres Acres 

1940 1,800 585 355 2,740 
1941 1,895 500 345 2,740 
1942 1,865 495 390 2,'750 
1943 1,757 4'78 515 2,750 
1944 l,'735 635 3'70 2,740 
1945 1,635 565 540 2,740 
1946 1,555 635 490 2,680 

Average 1,749 556 429 2,734 
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acreage normally is planted in potatoes , the most i mportant 

cash crop . Barley, wheat , and alfalfa are also cash crops 

on many farms . 

Water supply . --There are no gaging stations on 

'1, oody Creek . The area of the Woody Creek watershed above 

the principal diversions is 30 square miles , while the 

area of the Collins Creek and Little Woody Creek water-

sheds together total about 15½ square miles . The percen-

tages of wat ershed areas at various elevations are as 

follows: 

Woody Little Woody and 
Range in ele vation Creek Collins Creek 

(Feet) (Per cent) (Per cent) 

11 , 000 to 12 , 000 17 . 7 0 

10,000 to 11 , 000 32 . 6 35 . 6 

9 , 000 to 10 , 000 28 . 4 23 . 7 

Below 9,000 21 . 3 40 . 7 

100.0 100 . 0 

Applying the methodology and factors developed 

by Follansbee ' s report (2), 1929, to the above data , the 

average unit run-off for the entire Woody Creek watershed 

would be 570 acre - feet per square mile of area . Applying 

the estimated unit run-off to the area of the watershed 

gives a total average run-off for the entire Woody Creek 

Basin of 33,100 acre- feet . 

Annual diversions reported by the water commis-
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sioner, of all ditches from Woody Creek and its tributaries 

have varied fro~ 6,900 acre-feet in 1946 to 13,350 acre-

feet in 1944, with an average of 9,870 acre-feet for the 

seven-year period, 1940 to 1946 (Table 15). 

Table 15 . --AHNUAL DIVERSIONS BY DITCHES I K THE WC ODY CREEK 
PROJECT AREA, 1940 TO 1946 . 

Compiled from annual reports of Water Commissioner to 
Colorado State Engineer. 

------=-=-=-===========-=.:::..:::...=-=-=-=-=--==- =========================== 
Year From Woody Creek From Roaring Fork, 

and tributaries via Salvation Ditch 

Acre-feet Acre-feet 

1940 7,791 5,500 
1941 9.348 7,200 
1942 10,488 7,200 
1943 12,378 8,400 
1944 l~,350 9, 450 
1945 8,838 8,400 
1946 6,906 7,200 

Average 1940-46 9,870 7,610 

Water rights.--The various priorities granted 

on the basis of one second-foot per 50 acres of irri ga ted 

land in ditches diverting out of Woody Creek and tributaries 

are shown in table 16. A summary of these priorities 

totals 26.93 second-feet on Woody Creek, 10.163 second-

feet on Little Woody Creek, and 7.7764 second-feet 
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Table 16.--ADJ UDICATED WATER RI GH TS ON VTOODY CREEK AND 
TRIBUTARI ES, I N ORDER OF PR IORITY. 

~ompiled from copies of decrees and other records in offbE 
of Divisional Engineer, Glenwood Springs, ColoradoJ 

Priority 
order 

on 
stream 

Name of stream 
and ditch 

Water Date 
district of 
priority decree 

nu.'!lber 

1 
2 
3 
4 
5 

6 

7 
8 
9 

10 

11 
12 
13 
14 
15 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 
11 
12 
13 
14 

Woody Creel{: 

Waco (ori g .) 
Wal then (orig .) 
~althen (lst -enl.) 
Miller (ori g .) 
Waco (1st enl.) 
Waco (2nd enl.)l 

Collins Creek (ext.. &3rd 
eil.)2 

Paradice (orig .) 
Paradice (1st enl.) 
Paradice (2nd enl.) 
Natal (orig . )3 

1 
65 
88 

104 
105 
145 

161A 
192 
254 
255 
398 

Collins Creek (fkx::d ~t) 403H 
Natal (flood right) 403I 
Waco (flood ri ght) 403J 
Walth en (.floo d ri ght) 403K 
Paradice (floo d r ight) 428 

Little Woody Creek : 

Little Woo dy (orig .) 
Williams (orig .) 
Tierney (ori g .i 
Cla vel (orig .) 
D1Avi gnon (ori~ .) 

11 
119 
120 
159 
203 

D'Avignon (2nd enl.) 213C 
Martin Scott (orig .) 213D 
D 'Avignon Cl.st ext. &fuottP 221B 
Harmon (orig .) 320 
Martin Scott (flrodr:iplJ.t) 403A 
Clavel (flood rightf~ 403B 
William~ (flood ri g~t) 403C 
Harmon {flood righEJ 403D 
Little Woody (f Jocrl r:ip__h~ 403E 

5-11-8 9 
5-11-89 
5-11-89 
5-11-89 
5-11-89 
5-11-89 

4-14-90 
5-11- 89 
2-24-30 
2-24-30 
8-25-36 

8-25-36 
8-25-36 
8-25-36 
8-25-36 
8-25-36 

5-11-89 
5-11-8 9 
5-11-89 
5-11-89 
5-11-89 

4-22-22 
4- 22-22 
4-22-22 
8-25-36 
8-25-36 
8-25-36 
8-25-36 
8-25-36 
8-25-36 

Amount of 
appro-

priation 
(second-

feet) 

4.00 
3.00 
3.20 
0.40 
5.'75 
o.oo 

3.30 
3.00 
3.50 
0.50 
0.28 

13.34 
0.63 

13.19 
10. 80 
18 .00 

1.00 
0.10 
0.20 
1. 80 
2. 80 

0.659 
0.224 
1.50 
0.79 
3 .65 
1.70 
0 .40 
1.18 
1.50 
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Table 16. --ADJUDICAT.1.!,D VvATER RIGHTS ON WOODY CREEK AND 
TRIBUTARI~S, IN ORDER OF PRIORITY--Continued . 

[Compiled from copies of decrees and other records :in office 
of Divisional Engineer, Glenwood Springs , Colorado .] 

Priority Wate r Date Amount of 
order Name of stream district of appro -

on and ditch- priority decree - priation 
stream- con . number- con. ( second-
con. con . feet) -con . 

s:erings trib . Little Wo ody_ Creek : 

Clavel Pipe li~e 6 392 8-25-36 0 . 30 
Harmon Feeder 430 8- 25- 36 0 . 79 

Collins Creek: 

1 Collins Creek(orig .f 25 5-11- 89 1.70 
2 Collins Creek (1st enl.) 2 97A 4-14- 90 1.30 
3 Coll ins Creek (2nd enL) 2 148A 4- 14- 90 0 . 30 

Collins Creek 0..st enl..) 2 182 4- 14- 90 o.oo 
4 Cerise (orig .) 241 1 .1364 
5 Bionaz (orig . ) 242 1 . 45 
6 Cerise ( Ions enl .) 243 11-20- 26 1 . 24 
7 Bionaz (flood right) 403F 8-25- 36 2 . 75 
8 Cerise (flood right) 403G 8- 25- 36 2 . 98 

Seepage: 

T\¥ining l\Jo . 18 232AA 10- 20-19 5 . 0 
Twining No . 28 234 10- 20-19 2 . 0 

lcanceled . 
2Tlle Collins Creek Ditch originally diverted only 

from Collins Creek . The supplementary decree of April 14, 
1890, canceled ~riority No. 182 on Collins Creek and 
granted an optional diversion out of Wo odyCreek . The maxi -
mum amount that may be dive rted by both headgates :Ls 3 . 3 
second- feet , i . e ., whateve r a:nount is being diverted out of 
Woody Creek by virtue of r'riori ty l'<o . 161A . 

'2 0 The Vfa ter Commissioner has not reported any di versions 
by this ditch for several years . It is not known definite~ 
whether it is being used . 

4some of the lands with Clavel water rights are uhde r 
the D1Avignon Ditch. Water for these lan ds is diverted by 
the Clavel Ditch and turned back j_nto Woody Creek opposite 
the D1Avignon headgate . 



Table 16.--ADJUDICATED WAT:R RIGHTS OH WOODY CRE.t!,K AND 
TRIBrTAR:.i.::s, CHDER OF PRIORITY--Continued . 
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~o~piled from copies of decrees and other records in 
offi ce of Di visional ..c.ngineer, Glenwood Springs, Coloradq 

5The Scott Ditch is an enlargement and extension of 
the D1Avignon Ditch . 6used for do·,nestic purposes; no irriga tion . 

?supplementary supply for -Iarrnon Ditch . 
Biias not been used for many years; apparently aban-

doned . 

on Collins Creek . This is a net total of 41.5694 second-

feet for the entire Woody Creek Basin, if allowance is 

made for the duplication of 3 .3 second-feet by virtue of 

the optional diversion of the Collins Creek Extension 

Ditch. Flood right s, granted by the 1936 decree, total 

55 . 96 second-feet on Woody Creek , 8 . 43 second-feet on 

Little Woody Creek , and 5 . 73 second- feet on Collins Creek, 

or a total of 70 . 12 second-feet . 

The vi'a l then Ditch is the only ditch which heads 

on Woody Creek be low the mouth of Little Woody Creek . 

This means that all priorities on Little Woody Creek , 

except No . 11 in the Little Woody Di tch, are subject to 

the senior priori ties in the v, al then Ditch, ~o. 65 and 

No . 88. 

The Waco, \~a l then, and Miller Ditches head on 

Woody Creek below the mouth of Collins Creek, while the 

Natal, Collins Creek ~x tension, and Paradice Ditches head 



on Woody Creek above the mouth of Collins Creek . This 

means that ditches di verting out of Collins Creek are 

directly subject to senior rights in the ~·aco, 'ualthen, 

and Miller Dit ches , but have no direct relationship to 

rights in the hatal, Collins Creek Extension , or Paradice 

Ditches, except for the deter:nination of which junior 

priorities will be shut off first to supply senior rights 

in the Waco , Miller , and Walthen Ditches whenever stream 

flow is insufficient to supply all rights . 

8,t 

'There are two priorities in the Salvation Ditch 

out of the Roaring Fork River : No . 218A for 58 . 0 second-

feet , granted by a decree of January 21, 1905; and No . 429 

for 38 . 5 second-feet, granted by the decree of August 25, 

1936 . Although these priorities are used partially on 

lands in Woody Valley , they have no relationship to the 

priority system on Vrnody Creek and its t ributaries, since 

they are diverting water from the Roaring For k River . 

Vvater-supply classification of ditches .--\rater-

supply classification presents a special problem in the 

case of Woody Valley because of the lack of data pretaining 

to the use of water fro:n Salvation Ditch . No atte:npt was 

made in the field to locate the lands to which Salvation 

Ditch water is applied, either as a basic suppl y or as a 

aupplemental supply . 1,1oreover, the amount of water 

actually delivered by the Salvation Ditch to the Woody area 
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is unknown because the seepage and evaporation losses of 

tbis 10-mile ditch are unknown . On the basis of priority 

and amounts of water diverted, the Salvation Ditch would 

have an A-1 c l assificati on. Be cause of the present con-

dition of the ditch and its structures , however , it is 

doubtful vbether the amount of water delivered is great 

enough to qualify for anything higher than a B-2 or , at 

the mos t, an A- 2 rating . 

There is a heavie r concentration of p otatoes in 

Woody Valley than in many other localities in the Roaring 

Fork Bas in. r£oreover , if water is available, a third 

cutting of alfalfa is usually possible . Both of these 

situations mean that more water is required per acre 

during July and August than in some of the other areas 

covered in this report . Consequently, for this study, 

the time requirements for the various water - supply classi-

fications were extended 15 days to acconLnodate this greate r 

need for late-season water, as follows : 

A-1 1 second-foot per 60 acres until August 1 , 
with 1 second-foot per 120 acres thereafter . 

B- 1 1 second- foot per 60 acres until August 1 , 
but inadequate supply thereafter . 

C 1 second-foot per 60 acres until July 15, 
but inadequate supply thereafter . 

D 1 second-foot per 60 acres until July 1 , 
but inadequate supply thereafter . 

E 1 second- foot per 60 acres until June 15 , 
but inadequate supply thereafter . 
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On the basis of water supplies out of Woody 

Creek and tributaries alone (i . e ., ignoring the effect of 

the Salvation Ditch) , four ditches serving 920 acres would 

have an A- 1 rating and one ditch serving 150 acres would 

have a B-1 rating (Table 17) . All other ditches would be 

seriously short of late- season water , with ratings ranging 

from Class C to Class E. 

Supplemental water required for~ full supply.--

The amount of water that would be required in addition to 

amounts now received fro:n 'Woody Creek and tributaries to 

give all lands under the various classes of ditches a full 

supply is estimated as follows : 

Acre- feet Total 
Acres per acre acre-feet 

Four ditches vvi th Class A- 1 
supply 920 0 0 

One ditch with Class B- 1 
supply 150 0 . 5 75 

Three ditches with Class C 
supply 90 1 . 0 90 

Four ditches with Class D 
supply 285 1 . 5 425 

Two ditches with Class E 
supply 60 2 . 5 150 

Lands under Salvation D:lt;ch 
which do not receive 
water from other ditches 965 3 . 5 3 , 375 

New lands (USBR Class 2) 190 3 . 5 665 

TOTAL 2,660 4 , 780 

These estimates, of course , assume full use of 

water from Woody Creek and tributaries whenever and 

wherever possible and use of no water from Salvation Ditch . 



Table 17 .--F'ACTORS INFLUEKCING CROP PRODUCTION ON LANDS UNDER VARIOUS DITCHES IN WOODY 
CREEK PROJbCT AR~A. 

Name of Acres Wate r Crop Descri£tion of land and soils 
ditch irri- supply produc- Average Topo- Predo;ninant 3 Natural 

gated1 classi- tion a~delevatign graphy3 type of soil drainage3-
fication2 yields (feet) 

Waco 450 A-1 Very 7,400 Medium Reddish brown Good 
good slopes silt loam to 

sandy clay loa!:11, 
good depth . 

Walthen i 260 A-1 Fair to 7,300 Gentle to Reddish brown Fair to 
Miller good medium slopes loam, of fair good 

depth 
Paradice 150 B-1 Fairly 7,500 Gentle to Dark brown to Good 

good medium slopes reddish brown 
silt loam to 
sandy clay loam, 
good depth 

Nata l 5 15 D ---- ---- ---- ---- ----
Little Woody 50 A-1 Very 7,200 Gentle to Reddish brown Good 

good medium slo:r:es loam, deep and 
productive 

Williams 5 C Good 7,200 Gentle " Adequate 
slopes 

Tierney 10 C Good 7,200 Gentle ti Adequate 
slopes 

Clavel 75 C Fair to 7,400 Highd slopin~ ti Good 
good lan in sea -

tered tracts 
'1 



Table 17. --FACTORS INFLUENCING CROP PRODUCTION ON LANDS UND.1!.;R VluTU OUS DITCH.U:S I N V,OODY 
CREEK PROJECT AREA .--Continued . 

Name of Acres 
ditch irri-

ga ted1-
con. 

D'Avignon and 150 
Scott 

1-:artin Scott 20 

Harmon 40 
Collins Creek 160 

Cerise 

Bi onaz 
Salvation 

80 

40 
61,200 

Water Crop 
supply produc-
classi- tion 
fica tion2- yields -

con. con. 

D 

E 

E 
A-1 

D 

D 
7A-l 

Good 

Fair to 
good 

F'air 
Good 

Fair 

Fair 
Variable 

Average Topo-
elevat;on graphy3-
(feet) - con. 

DescriEtion 

con. 

7,500 Slopes are 
quite steep 

7,500 Slopes are 
quite steep 

of land and soils 
Fre domi nan~f; 
type of soil3 -

con. 

Reddish brown 
loam, deep and 
productive 

II 

Natural 
drainage3 -

con. 

Good 

Good 

7,400 Medium slopes '' Good 
7,400 Gentle to Dark brown clay Adequate 

mediumslopes loam, of p;ood 
depth 

7,700 Steeply slop-
ing hillsides 

Reddish brown Good 
sandy loam,of 
fair depth 

7,700 
7,500 

to 
7,800 

II 

Most of land 
has medium 
slopes 

11 Good 
Highly variable Good 

but predo:n:inant 
types are brown 
to reddish brown 
sandy loam t<t 
silt loam, 1~ to 5 feet deep . 
Considerable por-
tion is underlain 
with cobbles. 00 .___ ______________________________ __Joo 



Table 17 .--FACTORS INFLU~NCING CROP PRODUCTION ON LANDS UNDER VARIOUS DITCH.c.S I N WO ODY 
CRh.hl( PROJECT AREA.--Continued. 

lCompiled from annual reports of Water Co~missioner and 1936 land-classification 
survey of U. s. Bureau of Reclamation . 

2See text. 
3From data supplied by Engineer- Appraiser, Federal Land Bank of 1Nichi ta. 
4Includes 10 acres under .u1iller Ditch , which may also be irrigated from Wal thenlltch. 
5This ditch was not viewed in the field. The Water Commissioner has not listed 

this ditch in his annual report for several years and it is not definitely knovm whether 
this ditch is still in operation. It is thought, however, that this ditch serves 
several s~all patches of hay meadow at the upper end of Woody Valley. 

6Partial duplication between this figure and those given for several ditches 
diverting from ioody Creek and tributaries. See text. 

7on the basis of priority and amount of water diverted annually, the. Salvation 
Ditch would rate an A-1 classification. Because of the present condition of the ditch, 
however , it is doubtful whether the anount actually delivered would justify more than 
about a B-2 or possibly an A-2 rating. 

CJ) 
c.o 
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Even at that, these estimates may seem very conservative, 

especially when compared with amounts actually diverted 

by Woody Valley ditches in recent years . The annual 

diversions for the 920 acres under the four Class A- 1 

ditches out of Woody Creek and tributaries, for example , 

have averaged 7 . 8 acre-feet per acre irrigated during the 

past seven years which is considered to be more than 

adequate . The 4,780 acre feet of water required annually 

for the project area, in addition to that supplied from 

Woody Creek nnd tributaries , is considerably less than the 

amounts diverted arnually by Salvation Ditch (Table 15) . 

Apparently this area needs a better distribution of water 

rather than more water . The estimated requirements 

however , are in terms of water delivered to farm headgate 

and make no allowance for delivery losses . 

A substantial portion of the irrigation water 

used in the area comes from the Roaring Fork River , throue;h 

the Salvation Ditch, to Woody Creek Valley to be applied 

as supplemental water for certain tracts and as orir,inal 

supply for others . The Salvation Ditch Co~pany was organ-

ized in 1902 by a group of landowners who realized that 

Vioody Creek was over- appropriated . The di version point of 

the ditch constructed is at Aspen , Colorado . Tne course 

of the ditch follows the north side of the Roaring Fork 

Valley, turns east into Woody Valley, crosses VJoody Creek 



above most of the principal diversions , and ends approxi-

mately one-fourth mile b eyond the crossing. The end of 

!)1 

the Salvation Ditch and the head of the Salvation Extension 

Ditch, owned by a few stockholders of the Salvation Ditch 

Company , are the same. The initial capacity of the 

Salvation Ditch was about 60 second-feet, declining pro-

gressively to about 15 second-feet at the head of the 

Extension Ditch . The main ditch is now be:ing enlarged so 

that the intake capacity will be 100 seco r:.d-feet. 

Annual diversions from the Roaring Fork River 

by the Salvation Ditch , as estimated by the Water Commis-

sioner, have varied from 5 ,500 acre-feet in 1940 to 9 ,450 

in 1944 with an average of 7,610 acre-feet during the 

seven-year period , 1940-46 (Table 15~. 

The distribution of the acreage, according to 

the source of water supply for the Vloody Creek Valley and 

adjacent bench lands is as follows: (see followin g page) 



Table 18 . --ACREAG:::. SER\CD BY DITCHES orT OF WOCDY CREEK 
AND 'l'RIFTJTARIES. 

Entire supply from Vfoody Creek and tributaries 

Supplemental sup~ly from Salvation Ditch 

Total acreage irrigated from '!,oody Creek 
and tributaries 

Entire water supply from Salvation Ditch : 

1 , 270 

235 

1 , 505 

Acreage in Woody Valley 450 

Acreage of scattered tracts in Roaring 
Fork Valley 515 

Total irrieated only from 
Salvation Ditch 965 

Total irrigated acreage in the project 
area 2 , 470 

Only 157 acres of the 2 , 470 in the project area 

and only 19 acres of the 190 of non- irrigated , arable land 

in t~e area lie above the Salvation Ditch . 



Chapter VII 

DISC1JSSION OF WOODY 
CR.;:...:.K PROJECT 
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It is fairly evident that ~ost of the \fuody 

Creek Valley at present receives an adequate water supply . 

The 4 , 780 additional acre- feet estL~ated to be needed for 

a full supply in the ares , did not i nclude the water 

brought into the proposed project area by the Salvation 

Ditch , and did not :-:iake allovmnce for the excessive a:nounts 

used under t~e A- 1 righ ts . 

Fie;uring the minimum annual diversion and the 

highest probable evaporation and seepage loss , the Sal va-

tion Ditch i s probably delivering to the irrigation 

laterals in the Woody Creek Valley at least 3 , 450 acre -

feet , even in the poorest years . 

The enlarging of the Salvation Ditch fro;:n its 

present capacity of 60 second- feet to a capacity of 100 

second- feet will increase the a11ount of water delivered 

to the project area by an estimated 2 , 500 acre - feet . 

This estimate is a very conservative one since it was 

based on a 50 per cent seepage and evaporation loss . \iliile 

losses by the ditch previously ran so:::1.ewhere between 40 



and 50 per cent, expected losses in the future should be 

considerably less as a result of the i mprovements being 

made in the process of the ditch enlargement. 

With a minimum of 3,450 acre-feet being delivered 

by the Salvation Ditch at present and with an additional 

delivery rate of 2,500 acre-feet contemplated, this ditch 

in the future will deliver to the Woody Creek area 5,950 

acre-feet of water a nnually, which is considerably in 

excess of the 4,780 acre-feet needed to provide a full 

water supply for the lands in this area. 

Having reached this conclusion, the writer 

felt that no further analysis was necessary. The s pending 

of $170,000 to supply water that is not needed is, to say 

the least, unfeasible. 



Chapter VIII 

CAPITOL CREEK PROJECT 

The project proposed for the Capitol Creek 

Valley by the United States Bureau of Reclamation (8) is 

described in its comprehensive report on the Colorado 

River, 1946, as follows: 

A new canal 10 miles lcng would be required 
to bring water from Snowmass Creek to 2,000 acres 
of grass lands now insufficiently irrigated from 
Capitol Creek. Both Snowmass and Capitol Creeks 
flow northeast and converge before joining 
Roaring Fork at Sno~mass, 12 miles downstream 
from Aspen. (s:131) 
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The estimated cost of the project is ~~130, 000 at January 1, 

1940, prices and $ 208,000 at 1946 prices . (s:4,6) 

Description of the~ 

Capitol Creek rises in Capitol Lake (elevation 

about 11,000 feet) wh ich is situated on the no:nth slope of 

the Elk Mountaimapproximately 30 miles southeast of 

Glenwood Springs. Capitol Creek flows in a northeasterly 

direction for 13 miles, joining Snowmass Creek 1½ miles 

above its confluence w:i.th the Roaring Fork River . 

According to the Bureau of Reclamation Land 

Classification Suryey made in 1936, 3,118 acres of crop 
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and meadow land were irrigated from Capitol Creek and tri-

butaries . 1/ Undoubtedly more land is irrigated now, 

be cause (a) a number of s mall irrigated tracts of mesa.land 

were not included in the survey, and (b) the 82 acres 

shown by the survey to be Class 2 arable land have been 

brought "under the ditch" since that time. '.rhe total 

number of acres of crop and meadow land now irrigated by 

Capitol Creek would ~robably be in excess of 3,200 acres. 

In addition at least 200 acres of private range and public 

land are estimated to be irrigated infrequently from the 

creek. 

The elevation of the project area varies from 

7,200 feet at the mouth of the creek to approximately 

8 ,200 feet at the highest irrigated meadow . 

The soils, ranging from clays to sandy clay 

loams, are vary heavy and very retentive of moisture . 

Nevertheless, very few drainage problems have been encoun-

tered because of the steep slopes and well -den.ned surface 

drainage . (See table 19 for a ~ore detailed description 

of lands and soils under each ditch.) 

of farming.--The principal type offar:ning 

is hay-livestock ranching. Nine of the 17 ranches in 

Capitol Valley run both cattle and sheep, three run only 

y Figure 6, Appendix B. 



Table 19 .--FACTORS I NFLUE NCI NG CROP PRODUCTIOK ON LA ND I RR IGATED FROM DITCHES DIVl!.RTnm 
FROM CAPITOL CREEK . 

Name of Acres ~ater Crop Description of land and soils 
ditch irri - supply produc- Average Topo- Predominant 1-Jatur-al 

gatedl classi- tion and elevation graphy3 type of soil3 drainage3 
fication2 xields3 (fee~)3 

Williams No . 2 150 A-1 Fair 7 , 200 Gently slop- Brovm clay loa 'll, Poor 4o 
yields ing ~eadow very shallow, fair 
of aay land underlain with 

gravel 
Boran &· Vvn i te 275 A-1 Fairly 7,300 Fairly level Brown clay loan} Fai r to 

good mountain very shallow, good 
~eadow land underlain with 

gravel . Gravel 
wash c ontaini ng 
large boulders 
is strewn ove r 
much of the area 

Willia.ms No . 1 350 A-1 Fair 7,200 Eedium to Sandy clay loa::i, Poor to 
gently slop- shallow, under- g ood5 
ing lain with gr a vel 

Green Meadow6 750 A- 1 }'air 7 , 400 Slop ing h ill - High ly variab le , Poor to 
sides to from ~edium g ood? 
ge ntly slop- li gh t loa~ s to 
ing meadow- rathe r s ha llow, 
l ands heavy gray clay 

Capitol .!:'ark 125 A-1 Fa ir 7,500 Medium to Reddish brown Adequate 
gently slop- sandy clay loam, J 
l.ng mountain of s hal low dep t h parks __ _ _____ --~- ' 1. 



Table 19.--FACTORS I NPLUEWCING CROP PRODUCTION 01; LAND IRRIGATE D FROM DITCHES DIV£RTD~G 
FROM CA?I'IOL CREEK .--Continued . 

Name of Acres Water Crop Description of land and s oils 
ditch irri- supply produc - Average Topo- Predominant Natural 

ga tedl - classi- tion and elevation graphy3- type of soil3- dra inage3-
-con. fication2- yields3- (feet)3- con . con. con . 

con . con . con . --
Horgan 120 B-1 Fair 7,400 Medium Soil is shallow Adequate 

slopes with l arr,;e 
boulders scat-
tered over t he 
area 

Williams No . 3 50 8A-l Fair 7 ,100 Sloping Soil is shallow Adequa te 
valley land and somewha t 

rocky 
:McPherson No .1 200 B-1 Fair 7 , 400 Gently to II Go od , for 

medium slop- most of 
i ne; valley area 
lands 

Hughes 180 E-1 Poor 7 ,500 Medium to Dark gray, dis- Adequate 
steeply i ntegrated 
sloping shale, which is 

unproductive 
rlaurin 250 B-2 Fai r 7 , 400 Gently to Soil is shallow Adequate 

mediui;fl slop- ar.d rocky ; sur-
ing valley face is s trevm 
l ands with l a rr;e 

boulders 

I .. .,. 

c.c 
00 



Table 19 .--FACTORS DlFLUENCI NG CROP PRODUCTION 01\' LA ND I RRIGATED FROM DITCH~S DIVERTING 
FROM CA PITOL CREEK--Continued . 

Name of ditch Acres Wa ter Crop Descri~tion of land and soils 
irri- supply produc - Average Topo- Predominant Natural 
gated1- classi- tion and elevati!;2n graphy3- type of soil3- drainage3-

con . fication2- yields 3- (feet)v- cor . con . con . 
con. cor.. . con . 

Capitol Fa lls 150 B-1 ---- 7,800 Me dium to ---- Adequate 
steeply 
sloping 

Staats - Harmon 60 C Fair 7,500 Sloping Dark brown clay Adequate 
hillsides loam of fair 

depth 
1'icCabe 100 B- 2 ---- 7 , 800 Medium to ---- Adequate 

steeply 
sloping 

Rowan & 100 C Fair 7,700 ff ---- Adequate 
Jaco1:::son 

Sandy 70 C ---- 7 , 900 ,, ---- Adequate 
Jacobson & 140 C Fair 7,400 Gentle to 

Solberg :nedium Me adow and 
slopes pasture l and 

Desert and 225 C Poor to 7,500 Sloping Dark gray clay Adequate 
Li:r::e Creek fair hillsides to clay loam for mea-

to gently of fair depth dov.r hay 
sloping 

I 
c.o 



Table 19 .--FACTORS INFLUE}1CING CROP PRODUCTION ON LAND IERIGAT.ED FROM DITCHLS DIVERTING 
FROM CAPITOL CRR::rK--Contined . 

Name of 
ditch 

Watson 

Acres Wate r Crop Descr iEtion of land and soils 
irri - supply produc- Average Topo- Predominant 
gatedl - classi - tion a.'1.d elevation graphy3- type of soil3-

con . fication2-yields3 - (feet)3- cor . con . 
con . con . con . 

35 D Fairly 7 , 400 Gently slop--- - --
good ing meadow 

land 

Natural 
drainar-e 3-

con . 

Adequate 
for .aea-
dow hay 

lcompiled from annual reports of Water Co.nmissioner and the 1936 land- classifi -
cati on survey of the D. S . Bureau of Reclamation . 

2see text . 
3Fro.n data supplied by Ehgineer- Appraiser , Federal Land Bank of Wichita . 
4Be cause of soil and drainage conditions , much of the land is suited only to 

produc tion of grass hay . Artificial drainage recently was ins talled by the landowner 
on the wettest part of this meadow. 

5nrainage is good in the upper part of the area , but in the lower part , the water 
table is so higp that the land is used only for hay . 

6rncludes data for lands under Little Elk and Light Seepage Ditches . 
7Drainace is good O>" sloping lands . Water table is so high on the bottom lands 

that only hay is raised . 
Swater supply of this ditch is much better than its priorities would indicate 

because it is the lowest ditch on the creek and gets full benefit of return flow . 

,.. 
0 
0 
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sheep and one runs only cattle. The sheep bands of these 

ranches are run together in a II summer pool tr for grazing on 

the National Forest. For both cattle and sheep most of the 

suJuner range is 9n the National Forest , and winter pasture 

is on deeded range land and meadow aftermath. For a number 

of years, the Forest Service has followed a consistent pol-

icy of reducing the size of the permits. Because of this , 

many ranchers have become interested in the possibilities 

of irrigated range, both Federal and private, as an alter-

native to reducing herds in accordance with reduced per:nits 

The most important irrigated crop is hay. All 

available data indicate that about 85 or 90 per cent of the 

irrigated acreage in Capitol Valley is in hay and pasture. 

There is a small acreage of wild hay nnd alfalfa , but 

about two- thirds of the hay acreage is co ,nposed of ti.nothy 

and clover, which are preferred to alfalfa because of the 

tendency of the latter to winter-kill at this elevation. 

Only one cutting of alfalfa, timothy or clover is possible, 

even in the lower, more favorable exposed sections of 

Capitol Valley. About 10 to 12 per cent of the irrigated 

acreage is in cereal grains , principally oats, with only 

a few acres in spring wheat and barley. A large part of 

the oats is cut for hay . Only an insignificant acrea0 e of 

potatoes is raised most years because of the high risks 

from hail and frost. Table 20 g ives the distribution of 

L1~r...ARY 
cot.Of~ ' ' ,. 1 .'vi "C)l.i..EG 

r(Ji( • 1,.f.)I.. IM:, .1UL.v U 
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crops for t h e years 1940 through 1946. 

Table 20.--CROP DISTRIBUTION AND AREA I RRIGATED OUT OF 
CAPITOL CREEK~ 1940 TO 1946.1 

Year 

1940 
1941 
1942 
1 943 
1944 
1945 
1946 

Average 

Hay and 
pasture 

Acres 

3,740 
3,925 
3,585 
3,395 
4,250 
4,100 
4,320 

3,902 

Cereals 

Acres 

575 
495 
540 
360 
385 
655 
470 

497 

Po tatoes 

Acres 

5 
0 

60 
30 
40 
20 

0 

22 

Total 
irrigated 

Acres 

4 , 320 
4,420 
4 ,185 
3,785 
4,675 
4,775 
4,790 

4,421 

1compiled from field books of the Water Commissioner, 
which are filed with Divisional Engineer , Glenwood Springs, 
Colorado. These fi gures are undoubtedly excessive be cause 
of the manner in which they are compilea. 

Water supply of Capitol Creek.-- Because of the 

high average elevation of the watershed, the water yield 

per square mile of drainage area is very high , possibly 

as much as 1,500 acre-feet or more on the average. More-

over, because of the northerly exposure and high elevation, 

the spring flood-flow extends over a longer period than do 

those of the other important creeks in the Roaring Fork 

Basin. 

There are no gaging stations on Capitol Creek, 
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and consequently no specific data available on stre am 

flow. Some idea of the eeneral quantity of the water 

supply may be gained from the a~ounts diverted, as esti-

mated by the Water Commis s ioner in his re ports to the 

Di vis.ion Engineer. According to t h ese data, the average 

amoun t of water diverted by all ditch es has varied from 

4.1 acre-feet per acre in 1940 to 5.7 acre-feet per acre 

in 1942, with an a verage of 5.0 acre-feet per acre for 

the seven-year period, 1 940-1946 (Table 21). 

The accuracy of the Water Cor:1J1issioner 's esti-

mates is questionable. His estimates are based upon 

infrequent visits to the area, incomple t e d iversion record~ 

and inadequate measuring devices on some of the ditches. 

In s pite of inaccuracies, there is a reasonably 

close correlation betwe en the a~ounts of water diverted 

annually and the relative amount available in the creek, 

as indicated by the winter and spring precipitation at 

Aspen, Colorado, the nearest weather stat i on (Table 21). 

Thus, for the area as a whole, it would se em that the Water 

Commis s ioner's esti~ates are at least fa i rly consistent 

from year to year. 

Direct-flow rights.-- The various priorities 

of the 22 ditches diverting out of Capitol Creek and its 

tributaries are s hown in table 22 . The initial water 
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Table 21.--DIVERSIONS FRO:U CAPITOL CREEK AND OCTOBER-JUNE 
PRECIPITATION AT ASPEN, 1940 TO 1946. 

Year 

1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 

Average 

Total amount 
of . water 

divertedl 

Acre-feet 

14,050 
16,690 
19,815 
19,505 
17,455 
17,160 
15,030 

17,100 

Average a."!lount 
per acre 

0 irrigated ..... 

Acre-feet 

4 .. 1 
4.9 
5.8 
5.7 
5.1 
5.1 
4.4 

5.0 

Precipitation, 
October t hrough 
June, at Aspen3 

Inches 

9 .17 
14.66 
15.33 
19.87 
12.31 
12.25 
11.77 
19.04 

13.62 

lcompiled from field books of Water Com.missioner which 
are filed with Divisional Engineer , Glenwood Springs, Colo. 

2Assuming 3,400 acres irrigated each year; i.e., 3,200 
acres of crop and meadow lands and 200 acres of range land. 

3compiled from "Climatological Data , Colorado Section~ 
U. s. Weather Bureau, Denver, Colorado. 

decrees on Capitol Creek were made at the rate of one 

second-foot per 50 acres of irrigated land. The first 25 

priorities were granted on t h is basis and total 102.41 

second-feet. The next six priorities were flood-ri ghts 

(totaling 26.71 second-feet ) granted by the 1936 general 

adjudication in order to bring di version rates up to 25 

acres per second-foot. 

The three priorities on Lime Creek, vmich enters 

Capitol Creek about half-way up the valley, are subject 



Table 22.--ADJUDICATED WATER RIGHTS ON CAPITOL 
CRE..C:K, IN ORDER OF' PRIORITY. 
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tompiled from records in the office of Divisional Engineer, 
Glenwood Springs, Colorado.) 

iiriority Water 
district 
priority 

number 

order Name of stream 
on and ditch 

stream 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 

Capitol C:reek: 

Williams No.2 (orig.) 
Bora:n & White (orig.) 
Williams No.l (orig.) 
Green Meadow (orig.} 
Capitol rark (orig.) 

Boram & White (1st enlJ 
Capitol .f ark (1st Enl. ) 
Horgan (orig.) 
Williams No.3 (orig.) 
McPherson No.l (orie.) 

Boram & White (2nd en.J..) 
Hughes (orig.) 
Maurin (orig.) 
Hughes (transfer) 
Staats-Harmon (orig.) 

01 
9 
14A 
33A 
41 

57 
62 
85A 

107A 
160A 

174A 
203A 
204A 
210AAAA 
210AAAB 

Capitol Falls ftransfer) 212A 
McCabe (orig.) 212A 
Rownan & Jacobson (origJ 213BBB 
Capitol Falls (ori g .) 214AA 
Capitol Falls (additional) 214AA 

Rovman & Jacobson(Jstenl..) 217A 
Desert (orig .) 219D 
Sandy (orig.) --
Jacobson & Selbert (or.ig,) 266 
Maurin (1st enl.) 270 

Capitol Falls (flocxi r:iglt) 412A 
Maurin (flood right) 412B 
Desert (flood right) 412D 
Horgan (flood right) 412E 
Bo ram & White (flood right) 412F 
Williams No.3 (:f.loa:lri~ 412G 

Date 
of 

decree 

6-21-02 
5-11-89 
6-21-02 
6- 2-02 
5-11-89 

5-11-89 
5-11-89 
4-28-03 
6-21-02 

11-10-02 

3-18-04 
4-30-03 

11-10-02 
11-15-15 

5-29-17 

11-17-02 
11-17-02 
4-11-042 
5-31-05 
3-19-17 

4-11-043 
3-21-17 
4- 2-18 

10-J:0-31 
10-30-33 

8-25-36 
8-25-36 
8-25-36 
8-25-36 
8-25-36 
8-25-36 

Amount of 
appro-

priation 
(second-

feet) 

6.00 
2.50 

15.00 
17.44 

2.50 

2.60 
2.50 
3.00 
1.00 
7. 60 

1.00 
4.00 
3.00 
7.20 
2.33 

4.00 
0.80 
0.80 
2.00 
4.18 

0.10 
3.96 
3.40 
2.80 
2.70 

6.00 
5.10 
1.71 
3.00 

10.00 
0.90 
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Table 22.--ANUDICATED WATER RIGHTS ON CAPITOL 
CREEK , I N ORDER OF PRIORITY.--Continued. 

[Compiled from records in the office of Divisional El:e;ineer, 
Glenwood Springs, ColoradoJ 

Priority 
order 

on 
stream-

con. 

Name of stream 
and ditch-

con. 

1 
2 
3 

Lime Creek:4 

Lime Creek (ori g .) 
Watson (orig.) 
Lime Creek (fl.cxrl right) 

Water 
district 
priority 

number-
con. 

40 
265 
412C 

1 
2 
3 
4 

Little Elk Creek:5 

Light Seepage (ori g .) 
Little Elk (orig.) 
Little Elk (1st enl.) 
Little Elk (2nd enl.) 

72A 
143 
207A 
310 

Date Amount of 
of appro-

decree- priation 
con. (second-

5-11-89 
10-10-31 

8-25-36 

3-18-04 
3-18-04 
3-18-04 
8-25-36 

feetX-con. 

1.00 
1.50 
2.56 

1.40 
0.80 
2.44 
0.26 

lHeadgate is on Falls Creek, an upper tributary of 
Capitol Creek. Inasmuch as there are no headgates on 
Capitol Creek above the confluence with Falls Creek, this 
priority is subject to all senior priorities on Capitol Cr. 

2There is also a conditional decree for 1.2 sa:ond-feet 
with this priority which has never been made final. 

3There is also a conditional decree for 0 . 9 second-feEt 
with 4his priority wh ich has never been made final. 

These priorities are subject to senior priorities of 
BoraJn & White and the Vlilliarp.s No .1, No.2, and No.3 Ditches., 
the only ditches which divert from Capitol Cre ek below the 
confluence with Lime Creek. 

5These priorities are not a char ge on Capitol Creek, 
because the confluence is below all headgates on Capitol 
Creek except that of the Williams No.3 headgate to supply 
its senior priority of 1 second-foot. The Li ght Seepage 
and Little Elk Ditches supply waterto a meadow) the 
main supply of which is from a lateral off of the Green 
Iiie adow Ditch . 



to the senior rights of the Boram & ¼nite and the Williams 

No. 1, No. 2, and No. 3 Ditches. The four pr i orities on 

Little Elk are not a charge on Capitol Creek because the 

confluence of the two creeks is below all of the headgates 

on Capitol Creek except that of the V;illi 2ms No. 3 Ditch 

wh ich is one of the smallest ditches in the valley . 

The total of all water rights in Capitol Creek 

Valley is 129 second- feet. There are only a few weeks 

during the irrigation season when there is t h is amount 

of water in the stream, but because of the return flow , 

most of the ditches can and do divert water at their 

maximum rates for a considerable period after the stream 

flow drops below 129 second-feet . The return flow, which 

is quite large due to the steep slopes, well-defined 

drainage channels, and close proximity of the irrigated 

tracts to the main stream, can be utilized to the maximum 

by the ditches in the valley because of their scattered 

position along the streambed. Consequently the evaluation 

of individual water rights is based not only on the 

relative priority of rights but also on the location of 

the diversion points of the ditches . 

Any water draining into Little Elk and East 

Sopris Creeks is lost to the valley . One of these streams 

has a confluence with Capitol Creek below all ditch diver-

sions, and the other stream drains into another valley . 
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Unfortunately, some of the senior righ ts on the Creek with 

diversion points in the upper part of the Capitol Valley 

irrigate lands that drain into eithe r Little El k and/or 

East Sopris Creek. For example, the Green iountain Ditch , 

the largest ditch in the valley, with a diversion point 

that is one of the highest in the valley, has an early 

priority and irrigates lands that drain into both of these 

streams . A large part of the return flow from the Rowan 

and Jacobsen, Sandy Ford , McPhers on No. 1, and Maurin 

Ditches drains into Little Elk . 

Another effect upon water supply by location of 

diversion points is illustrated by the Desert, Hughes , 

Staat-Harmon, and Capitol Park Ditches. These ditches 

divert water fairly high in the valley, but irrigate lands 

which drain into Lime Creek, whose confluence with Capitol 

Creek is about three-fourths of the way do~~ the valley. 

As a result , all medium , early, and late priorities in 

other ditches taking out of Capitol Creek above the con-

fluence with Lime Creek are deprived of return flow from 

those ditches first named . These priorities , then, are 

so~ewhat poorer rights than their priority numbers would 

indicate. 

Irrigation practices in Capitol Creek 

Valley.--The irrigation season normally begins about 

May 15 to June 1 for most ditches. The opening date varies 
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from ditch to ditch, depending primarily u pon the eleva-

tion of the lands served by the ditch. Water is first 

app lied to the hay meadows and is available i n large 

quantities because the creeks are in flood at t h is time of 

the year. Depending up on the opening date of the d itches, 

water is next a pplied about the middle of June eith er to 

the hay meadows again , or to the irri gation of cereals. 

If the ditches are late in opening , the second irri gation 

of hay meadows follows that of cereals. Excep t in v e ry 

dry years, only one irrigation of cereals is n ecessary. 

Sin ce stream flow has been dropping throughout June, the 

third irrig ation of hay requires more time than the first 

two. The haying season starts sometime betwe e n the middle 

and end of July. As soon as the hay is off, whatever water 

is still available is turned back on the meadows to pro-

duce fall grazing. 

Water-supply classification of ditches.--The 

water-s upply clas s ification of the various ditches is 

g iven in tab le 1 9 . It sh ould be noted that of the 3,400 

acres irrig ated, 1,700 acres (49.6 per cent) was given an 

A-1 classification a n d 650 acres (20 per cent) was g iven 

a B-1 classification. 

From these data it may readily be seen that 

only 1,080 acres (30 per cent) are in n eed of much supple-

mental water for irrigation. Because of t h e irrigation 
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practices followed in the valley even this acreage has 

enough water for hay and cereals, although frequently it 

does not have enough water for meadow aftermath and pasture 

after haying season. 

Two ditches, serving 350 acres (11 per cent of 

the irrigated acreage ), were classified as B-2 because 

they lack sufficient water for t he acreage they aerve , 

although they receive sufficient amounts of water t h rough 

most of the irrigating season. 

Five ditches , serving 595 acres (1 8 per cent 

of this irrigated acreage) were g iven a water supply 

classification of c. These ditches normal]yhave ample 

water until the last of June or the first week in July, 

but are short of water thereafter. Operators under these 

ditches stated that alth ough they could use some additional 

water in most years, t he y h&ve experienced serious water 

shortages, on an average , in only one or two years out of 

ten. 

The only ditch g iven a water class i fication of 

D was the Wa tson, mich diverts out of the lower section 

of Lime Creek to serve 35 acres. There is usually more 

than enough return flow in Lime Creek at the ditch 's 

diversion point to satisfy t h is priority. Although this 

water could be demanded by senior appropriators diverting 

in the Lower Capitol Valley , it seldom, if ever, is 
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demanded because of the small amount of water involved 

and because of the insi ~nificant consumptive use. As a 

result the Watson Ditch actually receives more water than 

the D classification would indicate. 

Need for su pplemental water . --It will be seen 

from t he above discussion that most of the ditches divert-

ing from Capitol Creek can divert some water , at least, 

throughout the season, even in years of low stream-flow. 

During the 1946 season, for exa,nple , both w~ter diversions 

and water supply, as indicated by the October-June precici-

tation at Aspen, were way below average (Table 21), yet 

ell ditches operated well into the fall season . ~oreover, 

there were no notations in the Water ConL"1lissioner 1 s field 

book which indicated that any of the headgates had to be 

closed during the critical part of the s eason , namely , 

the few weeks just prior to haying . 

In fact, from data in the annual field books , 

the \11/a ter Commissioner has had to close down headga tes only 

twice during the past 8 years . Both of these occurred 

during July of 1943, wii ich will be noted was a year of 

very heavy diversion (Table 21) . Apparently , the spring 

run-off came earlier than usual that year as a result of 

heavy rains during iiiay . l:irom June 3 to J·uly 30, 1943, was 

a prolonged drought period , during which time all water 

users atte!TI.pted to divert as much water as possible , with 

little or no thought to priorities and rights of others. 
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The Commissioner closed down the ~organ headgate completely 

on July 24 and reduced the discharge of the Capitol }alls 

headgate from 8 . 0 second-feet to 3 . 0 second-feet. 'Ihe 

situation was relieved by heavy rains during August , 1943, 

and all ditches resu.~ed diversion freely. 

The principal supplemental-water needs of Capitol 

Valley , then, are for relatively small amounts per acre 

during July and August to supplement stre am flow and 

precipitation for pastures and meadow aftermath. Large 

amounts of supple~ental water for hay and grain are not 

needed , except for a very limited area. 

The es ti:.-nated a :aounts of additional water needed 

for the various groups of ditches to bring them up to a 

full supply is as follows: 
Acreage Acre -feet Total 

irrigated per acre acre-feet 

Capitol Valley: 

Six ditches with Class 1,700 0 0 
A-1 supply 

Four dttches with Class 
B-1 supply 1,650 0.25 165 

Two ditc11.es with Class 
B-2 supply 350 0.50 175 

Five ditches with Class 
C supply 595 o. 60 360 

One ditch with Class 
D supply 35 1.00 35 - - - -
Total , Capitol Valley 735 

Construction costs.--T.he Bureau of Reclamation's 

report (8:4,16) published in 1946, stated that the con-



struction costs of the project would be $130,000 a t 1940 

prices and $ 20 8 ,000 at 1 946 prices. Tbis :ls an average 

construction cost of $ 1 90.49 per acre-foot needed for a 

f u ll water supplj for t h e area based upon 1 94C costs and 

t 2s2.99 based upon 1946 costs. Lf the cons t ruction costs 

(1940 costs) were paid with ou t intere st over a 40-year 

period on a contract similar to t h ose used on United 

States Reclamation projects, the annual costs to the water 

users would be t 4.42 per acre-foot of water delivered 

and needed, or, if all of the land sh ared all of the con-

struction costs proportionately, the annual cost per acre 

of irrig ated land would be ~r:0. 95. 

This report did not include any information on 

maintenance and operation costs, but since a canal 10 miles 

long in the h igh mountains would be subject to :nany slides, 

wash outs, etc., it s e ems log ical to assume that t h ese 

costs would be h i gh. Because of lack of specific data, 

the writer did not attemp t to make estimates on these 

costs. 



Chapter IX 

DISCUSSION OF THE CAPITOL 
CREEK PROJECT 

Econo:nic feasibility of the project 

The need for additional water for supplemental 

irrigation in the Capitol Creek Valley is minor. With 

only 1,730 acres out of t he 3,430 acres of crop land 

requiring any a dditional water , it is fairly evident that 

t hose ranchers who already have an adequate supply of water 

are not going to be interested in the proposed irrigation 

project . If these ran chers refused to "come into the 

project", the annual proportional repayment cost per acre 

of irrigated land would increase from $0.95 per acre to 

$1.88 per acre for construction costs alo ne . 

The total construc t ion costs (1940 costs) per 

acre within the project would be ! 65.oo. If only the 

1,730 acres under the Class B, C, and D ditches were in-

cluded, the construction cost per acre would increase to 

$75.14. This cost, co,npared with the value of land in the 

area, indicates that the economic feasibility of the 

project is questionable. Good hay-:neadow lands with A-1 

water ri ghts have been selling for $90 to { 95 per acre in 
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recent years and these prices are considered, locally, to 

be highly inflated. The long-time average V!I'lue per acre 

is in the neighborhood of t:45 . Obviously to be feasible 

the project cost per acre must be less than the long-time 

cost per acre of land with a full water supply. 

If the operation and maintenance costs were 

estimated at $1,000 annually, which seems ridiculously 

low for a 10-mile ditch in a high mountain region, the 

annual costs on an acre-foot basis and on a proportionate 

value basis per irrigated acre for 1,730 acres, would be 

those given below. 

Table 23.--ESTTIJATED ANNUAL WATER COSTS ON THE CAPITOL 
CREEK PROJECT. 

Total Proportionate 
annual cost per acre 
cost Acre-foot irrigated 

Construction $3,250 $4.42 $1.88 

Operation and 
maintenance 1,000 1.36 .58 

- - - - - - - - - - - - - - -
Total $4,250 $:5.78 t 2.46 

In an area where hay production averages approx-

imately 1.3 tons to the acre , the water users under the 

Class B ditches could not expect any increase in their 

hay production and the water users under the Class C rights 
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could reasonably expect only 0.2 to 0.3 tons increase to 

the acre. In an area where the average county price for 

hay is $8 .75 per ton, during the six year period, 1939-45, 

the small increase in hay production would not pay for the 

cost of the water . y 
There would be no appreciable increase in grain 

yields in the valley because there is adequate water 

available during the period that the grain is irrigated. 

Consequently the grain acreage would have little or no 

ability to pay additional irrigation costs. 

In every case the 1940 costs of the proposed 

project were used in the analysis . Ir the costs were 

increased to the estimated 1946 figure , the benefit-cost 

ratio would be even more unfavorable. 

Suggestions for further study 

The writer feels that the proposed Capitol 

Creek Project might be made econo~ically feasible by 

extending it to include two additional areas , Sopris 

Valley and the Elk Creek Basin. 

Sopris Valley, which lies northwest of Capitol 

Valley , is chronically short of water . A number of years 

ago , a group of water users in Sopris Valley started con-

Y "Prices Received by Farmers in Each County of 
Colorado for Principal Crops", Colo . Agr . Expt . Stat. 
mimeo . bull., May 1949, Tat2,le ~36') Appendix J;; . 



_Lt7 

struction on a ditch that would permit the diversion of 

water from Gapitol Creek into the Sopris watershed . The 

project was subsequently abandoned because of the lack of 

available water in Capitol Creek. Probably it would not 

be a difficult matter to extend the Capitol Creek Project 

to serve Sopris Valley. An additional ditch about three 

miles long from Capitol Creek to Sopris Valley required 

for t his new diversion cou ld be easily constructed and at 

a much lower cost per mile than the proposed 10-mile 

service canal, making the cost per unit for the entire 

new 13 miles less t han for the proposed 10 miles. 

Undoubtedly , the proposed service canal would 

be able to provide irrigation water for two ditches 

di verting water out of Elk Creek, a tributary of Snowmass 

Creek . No data are presently available as to the acreage 

which might be newly irrigated in Sopris Valley . It 

should be over 2,000 acres . 

The writer suggests that, since the addition of 

these two units might place the entire project in the 

"economically feasible'' classification, further study 

might be made along these lines. 
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CATTLE CREEK PROJECT 
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The project proposed for the Cattle Creek Valley 

by the Bureau of Re clamati on (8) is described in its com-
I 

prehensive report on the Colorado River , published in 1946, 

as follows: 

Only storage would need to be provided to 
irrigate 900 acres of new land and to furnish 
5,500 acres with supplemental water . The lands 
are located along Cattle Creek, which flows 
westward to join Roa ring Fork, 9 mi les above 
Glenwood Springs. The off-stream Missouri Heights 
Reservoir of 2,800 acre-feet capacity could be 
enlarged to a capacity of 9,000 acre-.feet and 
filled by an enlargement of 1 ts 2-·nile feeder 
canal from Cattle Creek. (8 :131) 

The estimated cost of the project was t 430,000 at January 1 

1940 pri ces, and $ 688,000 at January 1, 1946 prices . 

(8:4,16) 

Description of the~ 

The project area lies 14 miles south and east 

of Glenwood Springs, Colorado. Most of the irrigated land 

in this proposed project area does not lie along the main 

valley but rathe r on a mesa , Missouri Heights , to th.e 

south of Cattle Creek Valley. 
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The headwaters of Cattle Creek rise on the 

western slope of Red Table Mountain at an elevation of 

approximately 11,000 feet and the stream flows for 23 

miles in a westerly direction to join the Roaring Fork 

River 6½ miles above Glenwood Springs. Five small tri-

butaries enter Cattle Creek from the north. These tribu-

taries rise on the south ern slopes of a relatively low 

range known locally as Cottonwood Divide. Fisher's Branch, 

the lowest of these tributaries, is about five miles long 

a nd joins Cattle Creek five miles from its mouth. Mesa 

Creek, also five miles long , joins Cattle Creek six miles 

from its mouth. West Coulter, four miles long , and East 

Coulter, seven miles long, join to form Coulter Creek, 

which in turn flows slightly over a mile south to join 

Cattle Creek approximately seven miles above its mouth. 

Shippee Run, the smallest of the five tributaries, is 

t h ree and one-half miles long and flows in a southwesterly 

direction to a confluence with Cattle Creek less than a 

mile above the mouth of Coulter Creek. 

According to the 1936 land-classification survey 

of the Bureau of Reclamation, the irrie ated and non-irri-

gat~d irrigable acreages i n the entire area are as follows: 

y' 

Y Figure 6, Appendix B. 
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Irrigated Irrigable 
acreage acrease 

Under ditches of - -out 
Cattle Creek in Cattle 
Creek Valley 286 226 

Under ditches out of 
northern tributaries 1,466 809 

Missouri Heights 4,040 532 
- - - - - - - - - - -

Total under ditches out of 
Cattle Creek and 
tributaries 5,792 1,301 

Twenty-eight acres of the non-irrigated irrigable 

acreage in Cattle Creek Valley were rated as Class 1. All 

otber irrigable lands were rated as Class 2. 

To facilitate further analysis, the term Mi ssouri 

He ights as used in the above will not only include the 

Missouri Heights proper but also certain lands under the 

Park , Eureka No . 1, Sweede , S01~mers and the C. & L. High-

line Ditches that lie to the north and west of the Heights 

area itself. 

Missouri Heights .--Missouri 11eights has an 

elevation ranging from 7,000 to 8 ,200 feet and has a grow-

ing season of approximately 135 days. The principal soils 

of the area are a reddish brown clay loam and a reddish 

brown silty clay loam of good deptb and productivity . 

History of Spring Park Reservoir froject.--The 

Mountain Meadow Ditch was constructed in 1905 as a partner-



ship ditch by a s ma ll g roup of landowners on Mi ssouri 

Heights . The orlg inal capacity of the ditch was about 
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36 second-feet. In 1911, the Carbondale Reservoir and 

Irri gation Company was organized to construct the Spring 

Park Reservoir, which is also known as the Missouri 

Heights Reservoir. The company enlarged the Mountain 

Me adow Ditch to a capacity reported to be about 90 second-

feet as a feeder ditch for the reservoir. In return for 

the ditch right-of-way, the company guaranteed perpetual 

deli very of direct-flow water due the lv1ountain Meadow 

right holders free of charge. Apparently , the original 

plans for the Spring Park Reservoir called for an eventual 

capacity of 25,000 acre-feet . The dam , however, was 

constructed to a maximum height of only 27 feet. On the 

basis of the blue prints of the survey, filed with the 

State Engineer in 1911, a 27-foot dam would result in a 

reservoir capacity of 2,823 acre -feet, if allowance is 

made for the necessary freeboard. This i s also the adjudi-

cated capacity of the reservoir, granted by the 1918 

decree. This decree also granted a direct-flow priority 

of 40 second-feet out of Cattle Creek for lands under the 

reservoir project . Both appropriations relate back to 

December 28, 1911. 

At the time the Spring Park Reservoir was con-

structed, a large portion of the land to be served by the 
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project was government owned. The Carbondale Reservoir 

and 1rrigation Company sold 11water rights" to entryrnen for 

this land; each 11 right 11 being the amount of water deemed 

necessary for 40 \acres , namely , 40 acre-feet of re servoir 

water delivered to laterals from the reservoir outlet 

canal and four -se venths of a second- foot of the 1911 

direct-flow priority. Some water rights also were sold 

for lands whj_ch already had direct-flow rights in the 

Monarch, Mountain Nte adow, and Needham Ditches . 

The water-right contracts and water-right deeds 

provided that the reservoir company would operate the 

project, maintaining all facilities in good working order, 

until 75 per cent or ~ore of the reservoir capacity has 

been sold. The actual operation and maintenance cost for 

this service was to be assessed annually against the pur-

chasers of the reservoir rights, with the limitation that 

these assessments were not to exceed $40 per right, i.e., 

$1 per acre , annually. Whenever 75 per cent or more of 

the reservoir capacity was sold, the reservoir company 

agreed to deed over to the right holders --or to a mutual 

company organized by the right holders --the res ervoir, 

canals, water rights, and accompanying assets. 

One of the basic weaknesses of the Spring Park 

Reservoir Project is the fact that not enough water was 

allowed per acre in the original planning . The 1911 
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direct-flow priority is little more than a flood right, 

which is available only during the period when the reser-

voir is being filled. The inlet ditch, as will be shown 

later, lacks sufficient capacity to fill the reservoir and 

at the same time to deliver the original direct-flow 

Mountain Me adow rights and the 1911 enlargement filrect -

flow rights. It now appears that the project should have 

been set up for at least twice as much reservoir water 

per acre as was originally planned. 

The project has been operated in an informal, 

haphazard sort of fashion in recen t years, with the result 

that the facilities are in rather poor repair at the pre-

sent time. Wa ter users continually complain that they do 

not receive the full a mount to which they are entitled. 

They feel t hat the careless way in which the project is 

operated, particularly with respect to storing whatever 

water is available , is one of the reasons for the chronic 

water shortage . 

On September 25 , 1946, a g roup of landowners 

representing the Missouri Heights Reservoir Association 

(an unincorporated a s sociation of water users under the 

project) filed suit against the Carbondale Reservoir and 

Irrigation Company , alleging that more water rights had 

been sold in the reservoir than its capacity. They 

requested that the Court direct the company to convey 
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the water system to the water users . As a second cause of 

action , they alleged that the company had collected opera-

tion and maintenance assessments at the rate of 140 per 

rlght annually, but had failed to keep the reservoir and 

canal system in good condition and had appropriated a 

large part of the maintenance funds t o its own use , con-

trary to the terms of the water-right contracts. The plain 

tiffs requested that the company be forced to give an 

acco unting of the maintenance and operation funds for the 

previous six years and any unexpended balance be returned 

to the water users or applied against delinquent assessments. 

In its answer and counter-claim, the reservoir 

company alleged that it had sold only 49{ rights (1,970 

acre-feet) , that th~ actual capacity of the reservoir was 

. as great as its adjudicated capacity (2,823 acre-feet) 

and , therefore, that it could sell 3 . 6 additional rights 

in the reservoir (i.e., rights for 108 acres) before it 

could be forced to turn the project over to the water user& 

Evidence brought out at the trial, although 

conflicting in minor details, indicates that the actual 

capacity of the reservoir may be somewhat less t h an the 

adjudicated capacity. The number of rights in the reser-

voir actually outstanding was also a matter of considerable 

dispute , because of the possible legal effects of delin-

quent operation and maintenance assessments. The plain-

tiffs contended that 
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there are 56.3 rights outstanding, of which 54 rights are 

definitely attached to specific tracts, 2 rights have 

never been used, and 0.3 was never located on any parti-

cular tract of land although it has been rented out a:rnuall 

to various water users. 

¼hen the case is settled it is hoped that the 

Court will rule on three questions of fact: (a) V.1hat is 

the actual capacity of the reservoir, i.e., what is the 

actual number of rights outstanding, and , therefore, who 

holds legal title to the reservoir project? (b) Was there 

an overcharge on operation and maintenance assessments 

during the past six years? (c) What disposal should be 

made of the delinquent assessments? 

Types of farming.--The predoJ1inant type of farm-

ing on Missouri Heights is diversified crop and livestock 

farming. Twenty-one of the 23 farms contacted in this 

area were of tbis type. The chief crops on the diversified 

farms are alfalfa hay, barley , wheat, potatoes and irri-

gated pasture. fotatoes , one of the most i mportant cash 

crops in terms of value, probably account for less than 

five per cent of the total irrigated acreage. Table 24 

g ives the acreages of the various crops on 23 farms on 

Missouri height s for the year 1947. 

The 1947 survey of 23 opera ting units on N!issouri 

Heights gives a good picture of the type of farming there. 
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Table 24. --CROP DISTRIEUTIOJ\: AND LAND USE, 23 FARM U~I TS 
ON ·nssoURI HEIGH TS, 1947. 

Land use and crops Acres 

Irrigated land: 

Alfalfa hay 1,501 
Oat hay 5 
Wheat 213 
Darley 133 
Oats 154 
Potatoes 57 
Pasture 346 

- - -
Total irrigated 2,409 

Non-irrigated crop land: 

Wheat 
Alfalfa 
Idle and fallow 

Total dry cropland 

Other landl 

Total far.m land 

31 
51 
76 

158 

3,337 

5,904 

-

In per cent 
of total 
irrigated 
acreage 

62.3 
0 . 2 
8 . 8 
5 . 5 
6 .4 
2 .4 

14.4 

In per cent 
of total 

farm 
land 

100.0 40.8 

2 .7 

56 .5 

100.0 

1Includes f a r msteads, waste, and dry pasture. 

Two of these units were part-time f arJ1.s, containing 26 and 

30 acres of irriga ted land respectively. ~hile all of the 

other units were full-time farms, most of them were rather 

small . The size of these uni ts, as :ne asured i n acreage 

irrigated in 1947, ranged from 46 acres to 208 acres, with 

an average of 105 acres. Only four units irrigated ~ore 



than 150 acres. 

Less than 41 per cent of the land in these units 

was irrigated in 1947. Almost three pBr cent was dry 

farmed or idle crop l and to which no water wa s a ~plied. 

All other land in these units , principally grazing land, 

amounted to 56 per cent (Table 24). Po tatoes accounted 

for ohly 2.4 per cent of the irrigated acreage, while 

alfalfa accounted for 62 per cent, cereals for 22 per cent, 

and irrigated pasture for something over 14 per cent. 

Interviews vvi th 14 operators who had been farm-

ing the same farms for two or more years showed a distinct 

shift in crop distribution on these farms between 1946 and 

1947. Alfalfa acreage increased 3.8 per cent and irrigated 

pasture 12.7 per cent while grain acreage decreased 1 8 .5 

per cent and potato acreage decreased 46.5 per cent 

(Table 25). 

Livestock enterprises account for a substantial 

part of the farmers ' i ncome in this area. out of t h e 23 

farms contacted, 11 had beef cattle, eight had sheep , 12 

raised hogs , and all but one h ad some dairy cattle. Wnile 

the numbers of livestock in each category were small there 

was evidence that the entire livestock program was well 

integrated, both within itself and with the croppi ng 

program . 

The Lnportance of the l i vestock enterprises will 



-128 

Table 25.--CROP DISTRIBUTION, 14 FARM UNITS ON lV: ISSOURI 
HEIGHTS, 1946 AND 1947. 

Land use 1946 1947 Per cent 
and crops 

Irrigated land: 

Alfalfa hay 
Oat hay 
Wheat 
Barley 
Oats 
Potatoes 
Pasture 

Total irrigated 

Non-irrigated 
cropland 

Wheat 
Alfalfa 
Idle and 

fallow 

Total dry 
cropland 

Other land1 

Total farmland 

Acres Per cent 

947 59.6 

145 9.1 
122 7.7 

84 5.3 
56 3.5 

236 14.8 
- - - - - -

J,590 100.00 

6 

6 

2,138 

3,734 

change 
Acres Per cent 1946 to 

1947 

983 62.8 .J-3.8 

118 7.5 -18 .6 
68 4.4 -44.3 

100 6.4 +19.0 
30 1.9 -46.4 

266 17.0 +12.7 
- - - - - - - - - - - - -
1,565 100.00 -1.6 

6 

2,127 

3,734 

lrncludes farmsteads, waste, and dry pasture. 

-

probacly increase in the future, judging from the intentions 

of the operators. Seventeen of the 23 operators plan to 

increase the size of their livestock operations in the 

next few years and none of thi remainder plan to decrease 
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their livestock numbers. Eight of the operators plan 

to increase their number of dairy cows, five plan to 

increase their number of beef cattle, and seven plan either 

to add a farm flock of sheep or to expand their sheep 

flock enterprise. Only one operator plans to expand hog 

production . 

One reason for the increased interest in live-

stock is the fact that 1V1issouri Heights normally has a 

considerable surplus of alfalfa. Alfalfa was a leading 

cash crop in t h e past but h as been declining in importance. 

Several of the farmers complained of the decreased demand 

in recent years for hay and gave this as one of the reasons 

why they were planning an increased livestock program. 

The most seriou s problem encountered by the 

farmers in increasing the size of their livestock is the 

lack of available summer pasture . Only two of the opera-

tors contacted had Forest Service permi ts, one for 90 

head of cattle and the other for 19 head . The grazing 

period for these permits is June 10 to October 1 0 . The 

unit with the larger permit also has a .Public Domai n permit 

for 165 animal-unit months . Five operators obtained 

summer g razing from private landowners during 1947 for 

small numbers of livestock. The complaints of a consider-

able numbe r of operators concerning the lack of available 

range helps to explain the considerable increase in irri-
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gated pasture between 1946 and 1947 and the accompar-.ying 

decrease in potatoes and grain acreage . 

Water supply .--The drainage basin area above the 

uppermost diversion on Cattle Creek is approximately 31 

square miles and ranges in elevation from 8 , 000 to 9 , 000 

feet . Follansbee~(2) report published in 1929 estimated 

the unit run- off of an acre at this elevation to be 700 

acre-feet per square mile of drainage area and the total 

avera.ge annual run-off therefore to be 21 , 700 acre - feet . 

The basin elevatio~s of the northern tributaries range 

from 7 , 500 to 8 , 500 feet , which with the prevailing topo-

graphy and rainfall is too low for the factors developed 

by F'ollansbee to be applied . The ~verage unit run-off in 

these basins is comparatively low, probably not over 400 

acre-feet per square mile or approximately 10,000 acre-

feet for the basins' combined drainage areas of 25 square 

miles . 

As may be seen from the above estimates the water 

supply on Cattle Creek and its tributaries is not particu-

larly good . The low elevations and southern exposure of 

the drainage area means that the run-off is low and of a 

highly seasonal nature . 

Water rights .--The direct-flow rights in the 

various ditches out of the main stem of Cattle Creek total 

152 . 58 second-feet, of which 149 . 6 second-feet are original 
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and enlargement appropriations and 2.98 second-feet are 

flood rights granted by the 1936 decree (Table 26). In 

recent years, water-administration o fficials have recognize::5 

only 136.58 second-feet of these appropriations . About 

1927 or 1928, the Divisional Engineer ordered the Water 

Corr.missioner to reduce Priority No . 217BB of the 1'1lountain 

Meadow Ditch from 25.6 second-feet to 13.6 second-feet and 

Priority No . 218B in the C. & M. Ditch from 8 second-feet 

to 4 second-feet. The Divisional Engineer contended that 

these adjudicated priorities were excessive Pnd had been 

obtained by fraud and falsified evidence. Under Colorado 

law, however, neither the Divisional Engineer nor the 

Water Commissioner has any authority to reduce the amount 

of an appropriation. This may be done only by the District 

Court upon petition presented by other priority holders 

who feel their rights have been infringed upon by a 

fraudulent or erroneous appropriation . fuoreover , even 

these protestants may not reopen an adjudication for fraud 

or error e ,·cept within four years after the date of the 

decree . The two disputed priorities were granted by 

decrees of August 1, 1905, and !'ay 31 , 1905, respectively, 

Consequently, the time for reopening the adjudication 

expired in 1909. The conclusion, therefore, is that these 

are now valid appropriations. Although 12 second-feet of 

Priority No . 217BB and four second-feet of ~riority No.218B 
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Table 26.--ADJUDICATED DIRECT-FLOW RIGHTS ON CATTLE CREEK 
AND TRIBUTARIES , I N ORDER OF PRIORITY. 

[compiled from copies of decrees and other records in the 
office of Divisional Engineer , Glenwood Springs , ColoJ 

Priority Water Date 
order Name of stream district of 

on and ditch 
stream 

priority decree 
number 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

Cattle Creek: 

Barger (orig.) 1 
Lewis (orig.) 
Staton (orig.) 
Staton (1st enl.) 
H. c. & L. (orig.) 

Hueschkel & Chapman 
Needham (orig.) 
Mason (orig.) 
Barger (1st enl.)l 
Sommers (orig.) 

37A 
39 
53 
79 
85 

(orig.) 97 
100 
110 
113 
126 

11 c . & M. (orig.) 
12 II. C. & L. (1st enl.) 
13 Monarch (orig.) 
14 Monarch (1st enl.) 
15 Fonder (orig.) 

128 
131 
133 
134 
169 

15 Fonder (tra~sfer) 
16 Sweedes (orig.) 

139 
152 
163 
171 
175 

17 Needham (1st enl.) 
18 Mason (1st enl .) 
19 Sommers (1st enl.) 

20 

21 

22 

23 
24 

25 
26 

Hues chkel & Chapman ( ls t rml. ) 18 3 
Dutchman (orig.)2 196 
C. & L. Bighline (orig.) 199 
Gregory (orig.) 2 201 
Staton (2nd enl.) 206A 

Needham (2nd enl.) 210 
Sheaffer (orig.)4 113C 
R. J. Roberts (orig.) 5 209AA1 
Mountain Meadow (orig.) 217BB 
C. & M. (C.&F. or 1st en1J218B 

5-11-89 
5-11-89 
5-11-89 
5-11-89 
5-11-89 

5-11-89 
5-11-89 
5-11-89 
5-11-89 
5-11-89 

5-11-89 
5-11-89 
5-11-89 
5-11-89 
5-11-89 

5-11-89 
5-11-89 
5-11-89 
5-11-89 
5-11-89 

5-11-59 
5-11-89 
5-11-89 
5-11-89 
3-18-15 

3-15-94 
12-16-01 

3- 5-10 
8- 1-05 
5-31-05 

Amount of 
appro-

priation 
(second-

feet) 

0.50 
o. 60 
1.00 
1.00 
1.40 

o. 60 
3.00 
1.00 
1.00 
0.20 

6.00 
0.10 
5.00 
5.00 
0.195 

0.895 
0 .50 

11.00 
1.50 
0 .50 

~2·50 
v6. 80 
31.40 
30.90 
0.20 

2.90 
1.30 

. 0.50 
''25 . 60 

79.oo 

/ 



Table 26.--ADJUDICATED DIRECT-FLOW RIGHTS ON CATTLE CREEK 
AND TRIBUT,ARIES, I N ORDER OF PRIORITY .--Continued 

~omplled from copies of decrees and other records in the 
office of Divisional Eng ineer, Glenv10od Springs, Colo .J 

Priority 
order 

on 
strea.m-

con . 

Name of stream 
and ditch-

con. 

Park (orig .) 

Water 
district 
priority 

number-
con. 

221A 
221A 
221AAA 
227AA 

27 
27 
28 
29 
30 

Park (additional) 
Stand Pat (orig.) 
Eureka io .l (orig.) 
Mountain ~eadow (1st enl.)231.A 

31 
31 
32 

Park (Hueschke l enl.) 
Park (long & Hu~bkel Enl.) 
Staton (flood right) 

232 
232 
299 

Date 
of 

decree-
con . 

6-26-13 
4-1 6-17 

11-13-16 
3-15-16 
9-23-18 

6- 9-1 6 
9- 5-18 
8-25-36 

k :i.ount of 
appro-

priation 
(second-
feet)-co n . 

9.00 
1.80 
2.40 
9 .50 

40.00 

4.10 
2.00 
2.98 

Waste and seepage, tributary to Ca t tle Creek: 

1 

1 
2 

1 
2 
3 
4 
5 

1 

1 
2 
3 
4 

Foster- Wal then Was te Water 213BB 

Fisher 's Branch: 

Lafayette Co. (oiig .) 
Sheaffer (orig .) 

Mesa Creek: 

Strang ·ro .1 (orig .) 
Strang No.l (1st enl.) 
Keeton & Emisoh £ori g .) 
Van Cleve-Fishe r Res . 
Fisher & Haaf (orig .) 

SErings tributary 

Strang No.2 (orig .) 

75A 
113C 

71 
86 

124A 
10 

216AAA 

to Mesa 

56 

West Coulter Creek: 

Coulter Westside f orig.) 35 
Coulter Westside 1st enl.)76 
Ralston ~o.l (~rig.) 104A 
West ll i ghline orig .) 195 

3-24-04 

4- 3-93 
12-16-01 

5-11-89 
5-11-89 
4-18- 90 

11-10-08 
9- 2-09 

Creek: 

5-11-89 

5-11-89 
5-11-89 
4-18-90 
5-11- 89 

2.40 

1.00 
1.30 

1.20 
1.00 
1.20 

~5.40 
~ .80 

0.30 

1.00 
1.00 
} .00 

~ .60 



134 

Table 26 .--ADJ t'DICATED BIRECT- FLOW RIGH'I'S ON CATTLE CREEK 
AND TRIBt;TARIES , I Y ORDER OF PRIORITY--Con tinued. 

~ompiled from cop ie s of de crees and other records i n the 
office of Divisional Eng ineer, Glenwood Spri ngs, Colo.] 

Pr i ority 
order 

on 
stream-

con. 

Name of stream 
and ditch -

con. 

Water 
district 
priori ty 

number-
con . 

1 
2 
3 
4 
4 

5 
6 

7 
8 

1 
2 
3 

East Coulter Creek : 

Prior (orig .) 
Prior (1st enl.) 
Prior (2nd enl.) 
Pat IfoNulty No.l (orig .) 
Pat l11cNulty No.2 (orig .) 

27 
67 

103 
189A 
189A 

East Hi ghline Cori g .)lO 197 
Ralston (orig .) 198 
Lewis & La vine Corig .)5 200 
Waters-Coulter Creek( orig )209AA 
Thomas McNulty (orig.)11 252 

Shippee Run: 

McNulty No.2 (orig .) 
Waters (orig .) 
McNulty No.2 (1st enl.) 

164 
167A 
190 

Date 
of 

decree-
con. 

5-11-89 
5-11-89 
5-11-89 
3-lb-94 
3-15-94 

5-11-89 
5-11-139 
5-11-89 

5-11-89 
4-18- 90 
5-11-89 

Springs tri butary to Shippee Run: 

1 McNulty No.l (orig .) 135 5-11- 89 

A,~:.oun t of 
appro-

priation 
(second-
f ee t)-con. 

0 .70 
0.70 
0 .40 
0. 80 
0.50 

~ .90 
0.20 

~ 2.00 
1.70 
3.00 

0.50 
0.70 
1.50 

0.40 

Cottonwood Creek (transbasin diversion 
from Water District No. 5~: 

1 
2 
3 
4 

1 
2 
3 

Hueschkel No.l (orig .) 
Hueschkel Ro. 2 (ori g .)12 
Shadigee (ori g .) 
Hueschkel No. 1 & No.2 

(J. llue schkel enl.) 

40 
41 
42 

90 

Gulch; tributary to Roaring 
Needham Waste Water (orig .)'.!5 208BB 
Pat Rodgers Feeder (orig.) 13 210B 
Needham \i'.rfgt e Water (1st 

enl.) 212B 

Fork : 
5- 2-93 
5- 2- 93 

5- 2-93 

3.50 
1.50 
2.00 

1.20 

0.10 
o. 60 

0.16 
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Table 26.--ADJUDIC ATED DIRECT-FLOW RIGHTS ON CATTLE CREEK 
AND TRIBUTARIES, I N ORDER OF PRIORITY--Continued . 

~omp iled from copies of decrees and other records in t he 
office of Divisional Engineer , Glenwood Springs, Colo~ 

lFrequently, water is a ctually diverted by Staton and 
Mas on ditches because of poor condition of Ba r ger Ditch . 
Th is transfer, however , has not been approved by the Court . 

2It is not known whether t his ditch was ever construc-
ted. In any event, t hi s right has not been used for many 
years and since the decree was conditional, t h is ri gh t is 
as sume d to be abandoned. 

3conditional decree, ~1ich has not been made final. 
4sheaffer Ditch may divert t h is priority either from 

Cattle Creek or f rom Fisher's Branch. 
5Thi s righ t has not bee n used for many years and is 

assumed to be abaondoned . 
6This is the a :1ount orig i na lly decreed for thls right. 

Wa ter-administration of ficials, however , honor only 13.6 
second-feet of t h is priority . See text for explanation . 

7This is the amoun t originally decreed for this ri gh t. 
Wa ter-administration officials, h owe ver, honor only 4.0 
second-feet of this priority . See text for explanation . 

8The appropriation for t his project is call ed a 
"reservoir priori t y 11 in the decree of ifovember_ 10, 1908 . 
Thi s decree con tains the f ollowing unusual provision: 
r, •••• and t h at t h ere be allowed to flow from l 11esa Creek 
through the feeder dit ch to said reservoir (i.e., t h e 
Van Cleve-Fisher Reservoir) a sufficient quantity of water 
to keep said res e rvo ir reasonably well f i lled , not exceed-
ing at any one time 25 . 4 cubic f ee t of water ~r second of 
time . 11 With no limitation on refilling t he reservoir, t his 
amounts to a combinat ion storage and direct-flow appropria-
tion. The da te of appropriation is April 27 , 1901, which 
is a few mon ths senior to the Fisher-Haa f priority (October 
29 , 1 901), but is_ junior to the three priori ties in the 
Strang No. 1 and Ae eton-Emi son Ditches, whi ch date from 
1883, 1884, and 1885 , respec tively. 

9of t his amount , 2 . 0 seco nd-feet are condit ional and 
1. 8 second-feet are final . The conditional decree has not 
been made final. 

lO The East Hi ghline Ditch uses the Prior headgates . 
In effect , t he We st Hi ghline Ditch is a lateral or exten-
sion ditch from the Prior Ditch . 

llused mainly to carry early-s eason supplemental water 
from East Coulter Creek to lands under McNulty No. 1 an d 
No. 2 Ditches out of Shippee Run . 

12The Hues chkel No. 2 Ditch is really an extensi on of 



Table 26.--ADJUDICATED DIRECT- FLOW RIGHTS ON CATTLE CREh"K 
AND TRI BU TARIES, I N ORDER OF PRIORITY--Continued . 

~ompiled from copies of decrees and other records in the 
office of Divisional Engineer , Glenwood Springs , Colo.] 

Hues !~kel No. 1 Ditch . 
These ditches are used for supplemental supply for 

lands under the Needham Ditch and the fu issouri Heights 
Reservoir Project . Water supply is limited and not very 
dependable. 

have not been used by anyone for many years, these aJ1ounts 

are not sub ject to abandonment , because t he y were not 

intentionally abandoned, but have been wrongfully withheld 

from the water users by water-administration off icials. 

It is believed that the full amount of the ori ginal 

appropriations could be reinstated by the wa ter users 

merely by requesting the Divisional Engineer to honor the 

orig inal decrees. If he refuses to grant the request, he 

can be forced to do so by a court order. As a matter of 

fact, one of the newer land ovmers under the Mountain 

Meadow Ditch contemplates developing 140 acres of addi tional 

land during 1948 by reinstating 3 second-feet of the 12 

second-feet of Priority No. 217 BB withheld by water-admi n-

istration off icials. It ~ay be assumed that other land-

owners under these two ditches will follow his example. 

There are two appropriation s in Fisher's Branch 

totaling 2 . 3 second-feet . On the basis of location and 

priority, t h ese appropri a tions are junior only to the 



original priorities in the Bareer and Staton Ditches on 

the fiain stem of Cattle Creek . 

The direct- flow priorities in dit ches out of 

~esa Creek total \7 . 2 second- feet . In addition, there is 

a reservoir appropriation whi ch apparently is being used 

as a direct- flow priority because of a peculiar wording in 

the decree which contains the foll owing unusual provision : 

"· •.• and that there be al l owed to fl ow from Mesa 

Creek through the feeder ditch to said rese r voir (i . e ., the 

Van Cleve- Fisher Reservoir) a sufficient quantity of water 

to keep said reservoir reasonably wel l filled , not exc eed-

ing at any one time 25 . 4 cubic - feet of water per se cond of 

time" . With no limitati on on refilling the reservoir , 

this a.J1ounts to a co.i1bination storage and direct- flow 

appropriation . 1be priorities in the four ditches out of 

Mesa Creek are subject to the senior priorities in the 

Staton, barger , Mason , Fonder , and Sheaffer Ditches . 

The appropriati on s in the three ditches out of 

West Coulter Creek total 6 . 6 second- feet and trose in the 

six ditches out of East Coulter Creek total 9 . 9 second-

feet . The priorities on bo t ri ::Last Coulter and \'.'est Coulter 

Creeks are subject to the senior priorities on Cattle Creek 

in the Sta ton , Ba rger , 1.aso:r , Fonder , Sheaffer , and Park 

Ditches . The priorities in the two ditches out of Shippee 

Run total 2 . 7 second- feet . These priorities are also 
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subject to the senior priorities in the above six ditches 

out of Cattle Creek , plus t b ose in the Lewis and Som..mers 

Ditches . 

There are eight reservoirs with adjudicated 

storage priorities in the Cattle Creek area (Table 27). 

Only three are large enough to be of much importance. The 

largest is the Spring Park or 1v1issouri Heights Reservoir, 

described in a previous section. '.Ihe Van Cleve-Fisher 

Reservoir was not viewed in the field , but it is believed 

to be considerably s ma ller than its adjudicated capacity. 

Since it is operated on the basis of inteY.nittent refilling 

during the irrigation season , this storage set-up partakes 

of the ~ature of a direct-flow appropriation , as mentioned 

above. The Consolidated Reservoir is owned jointly by 

several individuals and the Park Ditch and Reservoir Com-

pany. This co~pany is a mutual which was organized in 

1931 to take over and operate the Park Ditch on }.:l s souri 

Heights . It also owns a part interest in the Consolidated 

Ditch which diverts water from lv:iesa Creek to Coulter Creek. 

The natural channels of Coulter and Cattle Creeks a.re used 

to carry water from both the Consolidated Ditch And the 

Consolidated Reservoir to the Park headgate on Cattle 

Creek. The Park Ditch and Reservoir Company obtains part 

of its op erating revenue by renting out about 800 acre-

feet of early-season water annually, mainly for lands in 



Table 27.--ADJ UDICATED STORAGE RIGHTS FROM CATTLE CREEK AND TRIBUTARIES. 

~omoi led from copi es of decrees and other records in the office of Divisional Engineer , 
Glenwood Springs, Colorado.] 

Name Source Water Date A.'Uount of 
of of district of appro -

reservoir supply priority decree priation 
nu:nber (acre -

feet ) 

Monarch (offstrea!ll ) Cattle, Lost , and Blue Creeks 6 3-18-95 115 
McNulty (channel) Shippee Run 8 6- 3-05 32 
Co nsolidated (channel) We st Coulter Creek SB 2-15-21 1595 
Van Cleve-Fisher (off stream) Mesa Creek 10 11-10-08 2553 
Ralston Ho. 1 (offs trea.n) Wes t Co ulter Creek lOAAA 1-17-21 34 
Ralston No. 2 (off stream) We st Coulter Creek lOAA 1-17-21 4 
Wa ters (channel) East Coulter Creek llAA 3-1 6-17 17 
Spring Park (offstream) Cattle Creek 12A 9- 23-1 8 2 , 823 

lAnnual storage use averages acout 400 acre-feet; so apparently t h is reservoir get s 
at l east t he equivalent of a partial r efill each year. 

2fuis res ervoir is believed to be sma ller t han t h is adjudicated appropriation . 
See text for description of operations. 

w 
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Coulter Valley . 

It will be seen from the above discussion that 

the priority system on Cattle Creek makes for rather com-

plicated stream ad,r inistration. There is a large number 

of s mall, individual priorities, instead of a few large 

ones. The trans basin diversions from Wa ter District No. 

52, the use of natural stream c annels to convey reservoir 

water and water diverted from one watershed to another 

within Cattle Creek Basin , and relationships a ,nong priori-

ties on tri butary streams and to those on the main ste~ all 

present special problems for the Vater Commissioner. 

Moreover, return flow is quite important, despite the fact 

that the drainage fro m 40 per cent or ,nore of the land 

irrigated from Cattle Creek and tributaries drains to the 

Roaring Fork rather than into Cattle Creek. 

Operation of the rnissouriHeights Reservoir .--

The Mountain •11eadow original priority (No. 217BB ) and the 

Mountain Meadow enlargenent (No. 231A) are the two largest 

appropriations out of Cattle Creek . The headgate of the 

Mountain Meadow Ditch is just a t out the farthest upstream, 

being exceeded only by that of the Stand Pat Ditch . 

Although there are 47.2 secord-feet of downstream prioritie 

senior to the Mountain •eadow Ditch , in practice only 

about eight second-feet usually must pass the r,·ountain 

Meadow headgate to satlsfy these senior ri ghts, the great 



differenc e between these two arnounts being made up by 

return flow and by the discharge of the five tributary 

streams. 

The Water Co .. x.n issioner apparently does not pay 

''l'!Uch attention to how the water , diverted by the Mountain 

r·eadow Ditch , is handl ed after it passes the measur ing 

flume , his main interest being to see that enough water 

passes thi.s headgate to suppl y senior downstream rights . 

Theoretically , the reservo i r conpany must deliver the 

orlr;inal Mountain Meadow direct - flow ri ghts before any 

water diverted .nay ue storec1. . As _previously explained , 

the legal a ,~ount of trese riv-its is 25 . 6 secor,d- feet , 

although onl y 13 . 6 second- feet have been allowed since 

1928 . It is quite possitle , h owever , that ~ore than 

13 . 6 se cond- feet will be demanded by water users in the 

future . J!oreover , the holders of reservoir rights also 

have direct - flow rights by virtue of the enlarge:nent 

priority (No . 231A) at the rate of 1 second- foot per 70 

acres . AssuCTing that 2 , 252 acres have reservoir rights , 

the practical a'nount of the enlare;ement appropriation 

would be 32 . 2 second - feet instead of the 40 . 0 se cond- feet 

shown in table 26 . 

Thus, by a strlct interpretation of the rule of 

priority , the reservoi r company ma y store only whatever 

vm ter it diverts i n excess of 45. 8 second- feet and even-



1-42 

tually t his a "TI.ount may be increased up to 65 . 6 second- feet . 

The rated capacity of the Mountain I1 eadow Ditch is 90 

second-feet, but according to rr.ien who have acted as ditch 

riders in recent years , it is not practical to carry more 

than 60 to 85 second-feet, except for brief periods . The 

maximu:::1 amount of water that the l.~ ountain f,~ eadow Dit ch c1:m 

carry legally for storage, therefore, is about 35 to 40 

second-feet during the irrigation season. If the dit ch 

is operated at capacity , it wou l d take about 36 to 41 days 
' 

to fill the reservoir. In order for the ditch to b e oper-

ated at capacity, however , there must be a flow in Cattle 

Creek at the Mountain Meadow h eadgate of 114.1 second-feet 

for the following purp oses: 

To satisfy downstream rights, senior to the 
original appropriat ions for the 
Mountain l'ieadow Ditch 

For original Mountain Meadow direct -flow 
rights 

For priorities in Park and Eureka Ditches 
which are junior to Mountain I.Ieadow 
ori6 i nal rights, but senior to 
Llountain Meadow enlareement and 
Missouri Hei ghts storage priorities 

For Mountain Meadow enlargement dire ct-
flow ri ghts 

For storace in Missouri Heights Reservoir 

TOTAL 

Second-feet 

8 .0 

13.6 

20.3 

32.2 

40.0 

114 . 1 

The 114.1 second-feet does not include the 

12.0 and 4 . 0 second-fee t illegally denied the Mountain 



Meadow and C. & :,I . Ditches mentioned previously . 

Al though the flow of Cattle Creek at the I1'iountain 

Meadow he~dgates frequently exceeds 200 second-feet during 

the spring run-off, a flow of 114 second-feet or more does 

not last for very many days and probably a flow this 

great has never extended over a 40-day period in any one 

year . The conclusion is, therefore, that a large part of 

the water stored in iassouri Heights Reservo.tr ls water 

thst was diverted legally on the basis of the Mountain 

Meadow original and enlargement priorities . ~ater users 

under tthe reservoir project are well aware of this situatior 

and at times co~plain a bit about it. They are faced ~1th 

a dilemma, however; they may demand the full amount of 

their direct-flow priorities during way and June, but if 

they do so they jeopardize the amount of storage water 

which would be available for July and August. 

The opening dates of the ~.~ountain Meadow headgate 

in recent · years, as reported by the Ii. at er Co1m1issioner , 

were as follows: 

Year 

1940 
1941 
1942 
1943 

Date 

March 
March 
March 
.April 

27 
15 
15 
1 

Year Date 

1944 May 5 
1945 May 1 
1946 :.rarch 21 
1947 April 15 

Since the irrigation season usually starts someti::.ne between 

1:ay 1 and May 15, the ideal arrangement, in view of the 

limited capacity of the .1v101.mtain foeadow Ditch , is to have 



as much water in the reservoir as possible prior to the 

start of the irrigation season . That is why the opening 

dates for most years have been in :March or April . In 

order for the Mo~ntain Me adow Ditch to divert in March , 

it is necessary for the snow to be cleaned out of the 

intake canal . Th is is usually done by shovelling out a 

small ditch through the snow in the center of the canal . 

If the a~ount of water in the canal is carefully controlle~ 

the remaining snow and ice in the ditch can be washed out 

without endangering the canal embankments . In order to 

insure a full res ervoir , the water users themselves have 

performed the s now shovelling job so~e years , the reser-

voir company allowing them a credit against their operation 

and maint~nance assessments f or this labor . 

The closing dates of the Mountain Meadow Ditch 

during the last eight years were as follows: 

Year Date Year Date 

1940 June 12 1944 July 8 
1941 June 30 1945 June 30 
1942 July 1 1946 June 16 
1943 July 3 1947 July 12 

Generally , the only water carried in the ditch during the 

week or ten days prior to closing date is water due the 

orisinal Mountain Meadow rights , alth ough as noted above, 

so,r1e of this water may be stored . 11'.iost operators attempt 

to get over t heir hay ::neadows at least once during May 

with direct - flow water, al though in dry years so:ne 
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reservoir water may have to be used for part of this 

first irrigation of hay. Reservoir runs normally start 

during the second or third week in June. The first runs 

are used for the ·one and only irrigation of cereals and 

the second irrigation of hay . Reservoir runs are scheduled 

for the several l aterals and sections of the outlet canal 

according to the wishes of the majority of the water users. 

At best, distribution losses are relatively high tecause 

of the low capacity of the laterals, the flat grade of the 

outlet canal, and the general condition of the canal and 

structures. For this reason, an atteript is made in sche-

duling reservo ir runs to avoid turning small heads down the 

canal and to keep the number of runs as few as possible . 

The determination of the schedule, therefore, is a source 

of considerable dispute a~ong neighboring water users . 

Those raising potatoes want a large part of their water 

from late July to early September, while those raising 

only hay and grain want most of their water from late 

June through July. The resulting compromises seldom are 

satisfactory to all water users on a lateral or section of 

the main canal. 

Water-supply classification of ditches .--If 

water is available , three cuttings of alfalfa usually are 

possible i n most parts of the Cattle Creek area . This is 

especially so on lHssouri Heights . Moreover , a consider-



able a c reage is now devoted to potatoes and more potatoes 

would no doubt te raised if more late-season water were 

available . Both of t hese facts mean that more water 

would be required per acre during July and August to 

constitute a full supply than is the case in some of the 

other areas covered in this report . Consequently , the 

following time requirements for the various water-supply 

classifications were adopted to reflect this g reater need 

for late-season water : 

A- 1 1 second- foot per 60 acres until August 1 , and 
at least 1 second- foot per 120 acres thereafter . 

A- 2 1 second-foot per 60 to 100 acres u n til August 1 , 
plus at least 1 seco~d-foot per 200 acres t he re -
after . 

B- 1 1 second-foot per 60 acres until August 1, but 
inadequate supply thereafter . 

B- 2 1 second- foot per 60 to 100 acres until August 1, 
but insufficient supply thereafter. 

C 1 secon d - foot per 60 acres until July 15, but 
inadequate supply thereafter . 

D 1 second-foot per 60 acres until July 1 , but 
inadequete supply thereafter . 

E 1 second-foot pe r 60 acres until June 15 , but 
inadequate s upply t h ereefter . 

The water-supply classifications of the various 

ditches , based on the above schedule , togetl:cer v:ith data 

obtained from a nnual field books of the Water Com..."!lissioner 

and conversations with water users, are gi ven in the 

second column of tab le 28 . 



Table 28 .--FACTORS INFLU.CFCIKG CROP PRODUCTION ON LANDS UKDnR VARIOl~S DITCH~S OUT OF 
MISSOURI HEIGHTS . 

Name of Acres Water Crop DescriEtion of land and soils 
ditch irri - supply produc- Average Topo - Predominant MfuraI 

ga tedl classi - tion and elevation graphy3 type of so113 dreinaee3 
fication2 yields3 (feet)3 

Needham (orig ., 156 A- 1 Fair 7 , 000 Gentle to Brown silt loam Adequate 
no res . rightB) :nedi..um to silty clay 

slopes loam , of good 
depth 

Needham (1st & 544 B-1 Good 7 , 000 II II II 

2nd enl . with 
res . rights) 

c . & t: . (no 380 B- 2 Fairly 7 , 000 Medium to Reddish brown Good 
res . rights) good gently clay loam , of 

rollin[: good depth , 
occasional 
outcrops of 
lava 

Honarch (no 23 C Fair 7 , 500 ~!iedi um Drown silty Adequate 
res . rights) slopes clay loam , of 

e;ood depth 
rronarch (with 277 B-1 Good 7 , 500 II II II 

res . rights) 
Mountain I,~ea- 197 D Fair 7,500 iviedi ~:1 to Brown to Adequate 

dow (orig ., gently reddish brown 
no res . rolling silt loa:n and 
rights) silty clay loam, 

of good depth 1~ 
"'1 



Table 28 .--FACTORS H1FLU-3:NCING CROP PRODUCTION ON LAFDS UNDER VARIOUS DI'ICHES 0-CT OF 
MISSO URI HEIGHTS .--Continued . 

Name of Acres Wat er Crop Descrintion of land and soils 
ditch irri- supply produc - Average Topo - Predominant Natural 

gatedl- classi - tion and elevation graphy3- type of so i l3 - drainage3-
con . fication2- yields3- (feet)3- con . con . con . 

con . con . con . 

Mountain lvlea - 340 C Good 7 , 200 Medium to Brown to Adequate 
dow I • \orig ., gently reddish brown 
with res . rolling silt loam and 
rights) silty clay loam , 

of good depth 
1'/iountain Me a- 997 D Good 7 , 200 rr II Adequate 

dow (ls t enl., 
with res . 
rights) 

Park (with 556 C Fair to 6 , 500 II Reddish brown Adequate 
.Consolidated good sandy clay 
res . rights) loara of good 

depth 
C. & L. High- 72 4n Fair 7 , 100 Medium Reddish brovm Good 

line rolline: sandy clay 
loam , rather 
shallow 

Eureka No . 1 284 E Fair 7 , 000 :t,,1edium Reddish brovm Good 
rolling loam , of fair 

depth 
I 

"" CJj 



Table 28.--FACTORS DTFLUENCING CROP PRODUCTIOI'i 01': LANDS UNDER VARIOUS DITCHES orT OF 
MISSOURI REI G:1-:TS--Conti nued. 

Name of Acres Water Crop Deacription of land and soils 
ditch irri- supply produc- Average Topo--z Predominant Natural 

gatedl - classi- 2 tion an~ elevati2n gro.phyv - type of soil3- drainace3-
con . fication -yields - (feet) - con. con . con. 

con. con. con. -
Som.'1lers 13 C Fair 6,800 Gently slop- Brown clay loa~ . Fair 

yields ine; meadow 
of hay land 

Sweedes 27 C Fair 6,900 II ti Fair 
yields 
of hay 

1co:npiled from annual reports of v~ater Commissioner , 1936 land-classification 
survey of l, . S . Bureau of Reclamation , and farm schedules taken on ?lissouri Heights 
in 19!7 · 

See text. 
3Fro~ data supplied by Engineer- Appraiser , Federal Land Bank at Wichita . 
4Low rating due both to late priorities and hieh conveyance losses of the ditch . 

., .., 
'._J 
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Water supply classifications for three of the 

ditches on i,.tissouri Heights were broken down according to 

direct-flow and reservoir rights under each ditch, instead 

of according to ditch averages, as was done for ditches in 

other parts of the Cattle Creek area and for otber project 

areas . The acreages under all ditches on Missouri Heights 

with each water-supply classification are as follows: 

Classification Acreage Per cent 

A-1 156 4.0 
B-1 821 21.3 
B-2 380 9.8 
C 959 24.8 
D 1,266 32.8 
E 284 7.4 

- - - - - - - - - - -
Total 3,866 100 .0 

Thus, less than five per cent of the irrigated acreage on 

Miss ouri Heights has what migh t be called a full water 

supply and over half of the acre age is seriously deficient 

for a general-crop type of farming. 

Supplemental water required for~ full supply 

on Miss ouri Heights .--11he amount of water that would be 

required on Missouri Heights in a ddition to a:·nounts now 

received from the various ditches is esti~ated to be 

9 ,515 acre-feet (Table 29} . Consequently, this area alone 

could absorb all of the storage water in the 9 , 000 acre-

foot reservoir pr'oposed by the Bureau of Recla:uation. 

Amount of storable water in Cattle Creek.--

Follanstee (2) wrote in 1929, concern ing the storag e water 



Table 29. --ACREAGE IN NEED OF ADDITIOl'TAL WATER IN THE MISSOURI HE IGHTS AREA AND AMOUNT 
OF RESERVOIR WATER NEEDED FOR FULL SUPPLY . 

Name of di tches 

Needham (1st & 2nd enl., with 
reservoir rights) 

Monarch (no reservoir rights) 

Monarch (with reservoir rights) 

Mountain Meadow (orig., no 
reservoir rights) 

Mountain Meadow (orig., with 
reservoir rights) 

Mountain Meadow (1st enl., with 
reservoir rights) 

c. & M. (no reservoir rights) 

New croplandl 

Present 
water 

supply 
class-

fication 

B-1 

C 

B-1 

D 

C 

D 

B-2 

Water-
supply 
classi-

fication 
without 

reservoir 
rights 

C 

C 

C 

D 

D 

E 

B-2 

Acres 

544 

23 

277 

197 

340 

997 

380 

1,028 

Present 
reservoir 

rights 
(acre~ 
feet) 

520 

0 

185 

0 

291 

1,164 

0 

0 

Reservoir water 
needed for 

full SU~ 
Acre - Total 
feet acre-
per feet 

acre 

0 . 9 

0.9 

0.9 

1.5 

1.5 

2 .2 

0.9 

3.0 

490 

20 

250 

295 

510 

2,190 

340 

3,085 
CJ1 

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



Table 29.--ACREAGE I N NMD OF' ADDITIONAL WATER I N THE MISSOURI HEIGHTS AREA MW ALOUHT 
OR RESERVOIR WATER NEEDED FOR FULL SUPPLY--Continued. 

Name of ditches -

New pasture land1 

Park 

con . 

Eurek a No. 1 
Sweedes and Sommers 

c. & L. Highline2 

New cropland under Park Ditch 

Total irrigated acreage 
Total new l ands 

TOTAL 

Present 
water 

supply 
classi-

fication-
con . 

--
C 

E 

C 

D 

--

Water-
supply 
classi-

fication 
vvi t h out 

reservoir 
rights-

con. 
--
C 

E 

C 

D 

--

Acres -
con. 

347 

556 
2 84 

40 

72 

29 
- - - - - - - - - - - -

3 ,710 
1,404 
- - -
5,114 

Present 
reservoir 

rights 
(acre-
feet) -
con . 

0 

0 

0 

0 

0 

0 

Reservoir water 
needed for 

full s ur2El;y: 
Acre - Total 
feet acre -

pe r feet-
acre- con . 

con. 
2.5 870 

1.1 610 

2 . 2 625 
0 . 9 35 

1.5 110 

3.0 85 

lFrom farm sch edules taken on Mis souri He i ghts. 
~Reservoir deliveries would have to be made by exchang e ~~th H. C. & L. and 

Hueschkel & Chapman Ditches . -CJl 
N 



available for the Spring ark Reservoir : 

The drainage area above the intake for 
the reservoir is 31 square miles , ranging in 
altitude chiefly fro~ 8 ,000 to 9,000 feet and 
the unit run-off is estimated as 700 acre-
feet per square mile . This gives a total run-
off of 21,700 acre-feet. As 7,500 acres is 
under ditch from Cattle Creek , of which 5,800 
acres is irrigated, the diversion requirement 
for this area will be about 12,000 acre-feet, 
leaving a surplus of 9,700 acre-feet for 
additional storage. (2:62) 

This estimate seems to be fairly good for a long-time 

average. At least it checks quite closely with estimates 

made by local people on an entirely different basis . 

The Divisional ~ngineer , from his personal 

knowledge of Cattle Creek, estimated that a 9,000 acre-

foot reservoir could be filled six years out of 10 and 

that at least 6,000 acre-feet could be stored in years of 

extremely low run-off. A former ditch rider for the 

Carbondale Reservoir and Irrigation Company estimated that 

a 9 ,000 acre-foot reservoir could be filled "better than 

60 per cent of the time if some water was stored in the 

fall.f' The ditch rider also said that in order to accom-

plish this the intake canal would have to be enlarged to 

a 150 second-foot capacity. 

It therefore seems probable that a 9 ,000 acre-

foot reservoir could be filled at least 60 per cent of the 

time if the storing of water was reasonably well managed . 



Chapter XI 

DISCUSSION OF THE ECONOMIC 
FEASIBILITY OF THE 

CATTLE CREEK PROJECT 

15 L 

There is more land in need of supplemental water 

on Missouri Heights than the reservoir could possibly 

supply . If any other areas , i . e ., l ands north of Cattle 

Creek are to be supplied water, either a fairl y long outlet 

canal for the project or a siphon of approximately three 

miles must be constructed . For these reasons the study 

confined itself to that part of the project area t h at 

could reasonabl y be re ach ed by the present distribution 

s ystem of t h e Spring Park Res ervoir or by ~inor changes 

t hereof . 

All l ands that are potential users of reservoir 

water on Missouri Heigh ts are listed i n tab le 29 . The 

lands under the Park , Eureka 1To . 1 , Swe edes, Sommers and 

C. & L. Hi ghline woul d h ave to extend t h e lateral s ystem 

of t h e present reservoir distribution system. All other 

ditches would require only enlargement of the present 

distribution s ystem. 

Data analyzed in the f ollowing paragraphs were 
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secured mainly from interviews with 23 of the operators 

in the project area whose farm units contain 60 per cent 

of the currently irrigated land. Data from t h e interview 

sch edules indicate conclusively that the reservoir-enlarge-

ment project would not be accompanied by any ma jor change 

in type of farming or crops raised. Instead, there would 

be a continuation of t h e trend begun during the war years 

toward more reliance on livestock enterprises and less on 

cash crops. 

As might be expected, some s hifts in crop dis-

tribution would be made as a result of increased water 

supply. A smaller proportion of the acreae e wou ld be 

devoted to alfalfa and a larger proportion to c ereals and 

irrigated pasture (Table 30). Oddly enough , t h e f ar m 

operators do not con template any great expansion of pota to 

Rcreage as a result of greater ava i lability of late-se a son 

water. In th e past, r esort to potato production was made 

by the typically small farms in the area to obtain fuller 

utilieation of fa.::.1ily labor and to increase the size of the 

farm business . In the future, with more wa. ter ava i lable, 

so.ne operators wo uld go out of potato production entirely 

and wou ld e:xp and their irrigated acreage, raising only hay 

and grain to support their expanded livestock production. 

Only a few operators, particularly those wh ose units do 

not contain very much irrigable land capable of being 



1-5G 

'11able 30. --ESTIMATED SFIFTS I N CROP ACREAGES TO ACCOMPANY 
NLARGill!lENT OF MISSOURI HEIGHTS RESER/IJOIR . 

Crop 1Project area during Project area after 
1947 suggested development 

Acres Per cen t of Acres Per cent of 
irrigated irri;rnted 

Alfalfa 2,517 62.3 2 , 508 51.1 

Barley 222 5.5 511 10.4 

Whea t 355 8 . 8 466 9 .5 

Oats 267 6.6 368 7.5 

Potatoes 97 2.4 182 3.7 

Irr. pasture 582 14.4 874 17.8 
- - - - - - - - - - - - - - -

Total irr. land 4,040 100.0 4,909 100.0 

2Dry cropland 210 0 

2nry pasture 659 0 
- - - - - - - - - - -

TOTAL IRRIGABLE 4,909 4 , 909 

lEstimates ba.sed upon interview schedules from 23 of 
v the operating units in the project area , w~ich contain 

57 per cent of Missouri Heights area. Two hundred and five 
acres of the 5,114 acres analyzed in table 29 were no t 
included due to insufficient availability of water. 

2This figure includes only dry land capable of being 
irrigated. 

developed into good crop land, would expand potato produc-

tion. The esti~ated increased averag e yields per acre as 

given in table 31, in the co mputations of increased annual 

income to land , are , if anything , conservative. Some 

operators during the last two years obtained alfalfa 
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Table 31 .-- I NCREASE IN ANNUAL GROSS INCOME TO LAND TO RESULT FROM ENLARGEMEN T OF 
MISSOURI HEIGH'I'S PROJECT . 

Crop 
Produc - Crop 

tion dist .l · 
units 

Project as now constituted: 
Alfalfa 
Barley 
Wheat 
Oats 
Potatoes 
Irrigated pasture 
Dryland wh eat 
Dry pasture 

rroTAL 

Project after suggested 
Alfalfa 
Barley 
VVheat 
Oats 
Potatoes 
Irrigated pasture 

tons 
bu . 
rr 
II 

cwt . 
acres 

bu . 
acres 

2 , 517 
222 
355 
267 

97 
582 
210 
659 

- - -
4 , 909 

de ve lopment : 
tons 2 , 508 
bu . 511 
,, 466 
II 368 

cwt . 182 
acres 874 

TOTAL 4 , 909 
Increase average gross income to land 

Aver-
age 

yield 
per 

acre2 

1 . 2 
32 
28 
44 

130 

47 . 5 

2 . 0 
42 
35 
50 

175 

Total 
produc -

tion for 
area 

Average 
price 
per 

unit3 

3 , 020 
7 , 104 
9 , 940 

11 , 748 
12 , 610 

$10 . 35 
. 68 
. 94 
. 50 

1 , 575 

5 , 016 
21 , 462 
16 , 310 
18 , 400 
31 , 850 

1 . 55 
5 . 00 

. 94 

. 25 

10 . 35 
. 68 
. 94 
. 50 

1.55 
10 . 00 

Total 
value of 
produc -

tion for 
project 

area 

31 , 257 
4 , 831 
9 , 344 
5 , 874 

19 ,546 
2 , 910 
1 , 480 

164 
- - -
75 , 406 

51 , 916 
14 , 594 
15 , 331 

9 , 200 
49 , 368 

8 , 740 - - - -
149 , 149 

73 , 743 

Custom- Gross 
ary income 

land- to land 
lord's 
share 

1/2 
1/3 
1/3 
1/3 
1/4 
1/2 
1/3 
1/2 

1/2 
1/3 
1/3 
1/3 
1/4 
1/2 

$15 , 628 
1 , 610 
3 , 115 
1 , 958 
4 , 887 
1 , 455 

493 
82 

- - -
29 , 228 

25 , 958 
4 , 865 
5,110 
3 , 067 

12 , 342 
4 , 370 - - -

55 , 712 
26 , 484 ,-

c:.n 
•,.j 



Table 31 .--INCREASE IN A~' lTUAL GROSS I NC mm TO LAlTD TO RES1JLT FROM ENLARGEMENT OF 
MISSOURI HEIGHTS PROJECT . 

lFrom table 30 . 
2These estimates are based upon the interview schedule , Figure 4 , Appendix B, 

and seem to be reasonable when compared with Widtsoe 1s (13 : 241- 313) findings published 
in 1915 . No direct co~parison could be made as Widtsoe's findings were based upon 
the a-nount of water a pplied to the cropland and these es tirna tes are based upon lateral 
headgate deliveries . 

3Average prices in Garfield County , 1939-44, fro~ 11 Prices Received by Fa~~ers in 
Bach County of Colorado for Pr:tncipal Crops'' , Colo . Agr . Expt . Sta . Iameo . release , 
1948 . 

4Annual equivalent of a 15-bushel yield per harvested sere on an alternate crop 
and sum,.'rl.er fallow basis . The long- time average yield of spr ing wheat on dryland is 13.1 
bushels per harvested acre based upon tabulations from the State Statistician ' s Office . 

i,-
c,;1 
00 
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yields ranging up to three tons per acre , barley yields up 

to 61 bushels per acre , wheat yields up to 60 bushels per 

a cre, oat yields up to 90 bushels per acre and potato 

yields up to 200 \ sacks per acre. 

The explanation of these high yields is due to 

several factors, including exceptional far .ning ability, 

concentration of reservoir water , better than average 

direct-flow rights, and favorable weather conditions such 

as better the.n normal precipitation, low hail damage and 

lack of killing frosts in late spring and early fall. In 

view of these potential weather hazards, the long-time 

average yields with a full water supply were set -at a 

conservative level which should be attainable as an 

average. 

On the basis of the average yields in the past 

and the 1 939-44 average farm prices, the annual gross 

value of crop production from the project area at present 

is estimated at $75,406, of which the landlord 's share 

would be t 29,228. With full development of the p~oject and 

the estimated probable average yields, the total value of 

crop production would be increased to $ 149,149, of which 

the landlord's share would be $55,712. The probable in-

crease in average annual crop income to land as a result of 

the project, therefore, is ~26,484 (Table 31) . 

The probable effect of the reservoir-enlargement 



project on land costs is much more difficult to anticipate 

with any degree of accuracy. It is quite certai n , however , 

that the project would be accompanied by significant 

changes i n land 2osts. 

There would be a considerable increase in general 

property taxes as a result of the project. The present 

average assessed valuations per acre for the various assess-

ment grades for land within the project area are as follows: 

Assessment grade 

Irrigated cropland 
Irrigated pasture 
Non-irrigated cropland 
Grazing land 

Average irrigable tracts 
in project area 

Eagle County 

$38.06 

12.50 
3 .06 

$29 .46 

Garfield County 

$35 .43 
9 .27 

2 . 05 

$21.86 

So~e of the land now being irrigated is not assessed as 

irrigated cropland. Since water supply is one of the im-

portant factors in the determination of assessment grades 

and values, a general reassessment of land within the 

project area, which likely would accompany the project 

development , would res ult in most, if not all, of the 

project lands being assessed as irrigated cropland with 

assessed valuations per acre approxi~ating t he highes t 

rates now being used in the area , namely , $43 per acre in 

Eagle County and e41 in Garfield County. 

The trend i n millage rates in both counties has 

been definitely upward since 1943. The pre sent level is 
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much higher than pre-war and may eo even higher before 

levelling off . The average total tax rate for all units of 

government in the Eagle County portion of the project for 

the tax years 1946 and 1947 was 38 . 4 mills and in the 

Garfield County portion , 35 . 4 mills . It is probable that 

tax rates for the next few years, at least , will be no 

lower . If the 1946- 47 average tax rates are assumed to 

represent the future long-time average and are applied 

to the present assessed values and t h ose probably to 

result from the reservoir enlarge~ ent project, the effect 

of the project will be to increase land taxes for the area 

as a whole by $2 , 893 (Table 32) . It should be noted that 

this analysis does not take into consideration any increase 

in taxation of i mprovements . .Present h1provements , al tho~ 

modest for the most part , are g enerally adequate for the 

area . There will be little, if a ny , subdivision of operat-

ing units as a result of the project . fuoreover , assessors 

of both counties apparently follow the practice of assess-

ing i mprovements at a very low ratio to actual value . 

Some new laterals and farm ditches would have 

to be constructed and most of the existing laterals from 

the main canal to the farms would have to be enlarg ed as a 

result of the project . Moreover , at least a minimum 

amount of levelling and land preparation would have to be 

done to bring new land into production . In the absence of 
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Table 32 . --COil1PUTATION OF AVERAG~ ANNUAL VALUE OF' 
SUPPLEMENTAL WATER FROM MISS01:JR.I HEIGHTS RESB.RVOIR. . 

Item 

Gross val ue of crop 
production 

Gross income to land1 
Annual land costs: 

Property taxes 
Interest on 

additional 
i nvestment in 
laterals, level-
ling , aid farm 
di tches · 

Increase in land costs 
by virtue of reser-
voir enl argement 
pro ject 

Increase in net income 
to l and : 

Total a-;:nount 

Project 
as 
now 

constituted 

Dollars 

75,406 
29 , 228 

24,508 

Ave r age per acre (4 , 909 acres) 
Average per acre-foot of 

additional res . water5 

Project 
when 
fully 

develoJ2ed 

Dol l ars 

14 9 ,149 
55,712 

37,401 

3 , 682 

Increase to 
acc ompany 

enlargement 
r:roject 

Do llars 

73,743 
26,484 

2 , 893 

3 , 682 

6 ,575 

1 9 , 909 
4 . 06 

3 . 48 

l From table 31. 
2Annual average taxes levied agains t l and within 

proje~t area in recen t years . 
See text for me t h od of computa tion. 

4 Interest com~uted a t flve per cent on an additional 
capi tglization of J 15 per a cre. See text for exp lanation. 

Present delivery of r eservo ir wa ter is estimated at 
1 , 680 acre-feet annual l y . The p r opos ed delivery of 7 , 398 
acre-feet, less 1,620 acre -fe et , equels 5 , 718 acres on 
whi ch this average was computed. 



a c o·11plete farm conservation survey , the amount and cost 

of these items is anybody ' s guess . For purposes of this 

study these costs are estimated at an average of ~15 per 

acre , which is low, if anything. Allo~~ng five per cent 

interest on this addltional investment in levelling land 

amounts to f,: 3 , 682 for the area as a whole . Deducting this 

a~ount end the increase in general property taxes from the 

estima ted average increased crop i nc o ~e to lan d attribut -

able to the project gives a net incre ase of income to land 

of ( 19 , 909 annually (Tatle 32) . 

The present average a nnual delivery of reservoir 

water to laterals is esti~nsted at 1 , 680 acre- feet . '.Ihe 

delivery under t he projec t , as proposed in this report , 

woul d be 7 , 398 acre - feet , a n increase of 5 , 718 acre - feet . 

Tne increase in net income to land , therefore , is equiva-

lent to ~3 . 48 per acre-foot of water to be delivered by 

the. proposed project over and ab ove the amount now being 

delivered . This must be considered as the maximum esti-

ma ted value of supplemental water . It vii 11 be noted that 

the above analysis does not take into consideration any 

increase in land prices, other than that necessary to 

cover development costs . In the past , land prices on 

Missouri Heights have been relatively low and increases in 

market prices during and since Worl d War II have been 

co nps ratively "'lodest because of the poor water supply . 
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The trend in land prices during the next few years will 

depend to a large extent on how much additional water is 

made available and h ow much land owners have to pay for 

it. In any event , the amount cha r g ed per acre-foot deli-

vered would have to be someth ing less than ,3 . 48 to cover 

any increase in land valuation and provide an incentive 

for land owners to participate in the project. 

What water users believe they~~ for water .-

One of the questions asked the 23 operators on Mi ssouri 

He i ghts who were interviewed: "What do you think the 

averag e landowner coulc. pay annually for a full water 

supp ly over a long period of time?" Nine of the operators 

did not answer t h is question on t h e grounds that their 

farming experience in this area was too limited for them 

to have any ideas regarding the val ue of water . The 

answers of the other 14 opera tors ranged from to t 4 

pe r acre-foot (Table 33) . One possible reason for this 

wide variation in opinion s expressed may be that some of 

the answers were cond itioned by the amount and priorities 

of the direct-flow rights available to the operators, 

sin ce all operators in t r.is area tend to cons ider direct-

flow water as being 11 free ." Then , too, some of the oper-

ators have n o concept of what an acre-foot of water means 

in terms of irrigat ion p ractice. In some cases, the ques-

tion had to be rephrased i n terms better understood by the 
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Table 33 .--SDMI,:ARY OB OP~RATORS I OPI1 IONS AS TO AKC"CNTS 
LANDOVv'N.b.RS CCULD AFFCRD TO PAY FOR SUPPLEMENTAL WATER 
0Vl!;R A LONG-TIKE P1£RI0D . 

[compi led from interview schedules from 23 operators on 
Missouri Heights, 1947.] 

$1.00 
1.50 
2.00 
2.50 
3 .00 
3 .50 
4 . 00 

Annual charge 
per acre-foot 

Total number replying 
1:-umber , no reply 
Total number of operators 

Average charge suggested 
by t h ose wh o replied 

Operators Operators All 
with without operators 

res ervoir reservoir interviewed 
righ ts rights 

Number 

1 
2 
1 
1 
3 
0 
1 

9 
9 

18 

Number 

0 
0 
0 
2 
3 
0 
0 

5 
0 
5 

Number 

1 
2 
1 
3 
6 
0 
1 

14 
9 

23 

I' •;p 2 . 54 

operators, such as second-feet per day or for a c ertain 

number of days. There is also the possibility that ope r-

ators with reservoir ri ghts tend to think in t e r ms of 

acre-feet contracted in the reservoir rather than ir- terms 

of acre-feet delivered to t heir laterals. Since water 

users h ave been ge t ting less than 75 per cent of the a~ount 

contracted, their opinions as to the value of an acre-foot 

of water would tend to be low. That this may be the case 
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is indicated by the fact that the opinions of present 

project water users averaged considerably lower per acre-

foot than those of non-project water users (Table 33) . 

The three tenants wh o answered this question all gave 

answers as high or higher than the highest figure e;iven 

by owner-operators, the averages for the two groups being 

{3 . 33 per acre-foot for tenants and only C2 . 32 per acre-

foot for owner-operators . This may be the result of 

tenants being less conscious of possible increases in land 

costs to accompany enlarge'nent of the project than are 

owner-operators . 

Econo~ic feasibility of Cattle Creek project .--

On the basis of the above opinions and the estimated annual 

value of water discussed previously , it would seem that 

~~ 2. 90 to ~~3 . 00 per acre-foot would mark the extreme safe 

upper li:r.i t for average annual wa t .er charges if all known 

and unknown increases in la nd costs are to be covered and 

still provide a co~fortable mar gin as an i ncentive to 

induce landowners to participate i n the project . 

On the basis of the lower of these two figures 

the project conte~plated would have an average annual 

income of ~;18 , 262 broken down as follows: 

(see following page) 



Missouri Heights Project Reservoir Income 
as Proposed 

Present water rights, 2 ,252 acre-feet 
at $1.00 per acre-foot (1,680 acre-
feet delivered) 

Potential water rights, 5 ,718 acre-feet 
delivered at t 2.so per acre-foot 

Total income for the reservoir 

$ 2,252 

16,010 

$18,262 

Operation and maintenance costs of the present 

project have been atout $2,100 annually, although admit -

tedly more s h ould have been s·pent on maintenance. In 

place of the present part-tfme servi ces of a ditch rider 

employed six or seven months, the enlarged project would 

require full-time services for 10 months at least. In 

view of these considerations the annual operation and 

maintenance costs of the proposed project wouln probably 

average approximate ly $ 4,500, leaving ~~13,762 available 

for debt service . This a~n ount would repay the construction 

costs of $550,500 over a 40-year period with no interest 

under a repayment contract si milar to that used by the 

u. s. Bureau of Reclamation. 

On the basis of the higher of the two figures 

represen ting an annua l average water charge (t,3 . 00 per 

acre-foot) and using the same meth od as given a b ove for 

computation , an amount of $14,706 would be available to 

repay construction costs of $596,200. 
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Therefore when the budgetary approach is used 

in determining the economic feasibility of the Cattle 

Creek Project, as proposed by the Bureau of Reclamation , 

the project would be considered feasible. 

When the annual crop value, $30.39 per acre , 

is computed and plotted on Selby's (5) graph , results 

indicate that the proposed water charges (~2.80) are about 

40 per cent above the recommended annual irrigation cost 

per a c r~ . It should be noted, however , that Selby 's (5) 

reco.TuT-ended cost of water is the cost for all water used 

in crop production rather than the cost of supplemental 

water alone. All farm operators in the Missouri Heights 

area at present receive water 11 free 11 under their direct-

flow rights. Therefore their average annual water costs 

per acr~-foot would be considerably less than $ 2.80 and 

probably wo 1~ ld be within the range reco.1Imended by Selby. 

Suggestions and recorn..~endations 

The writer feels that , before conclusive proof 

can be presented as to the econo'nic fea.sibili ty of this 

project , more definite infor~ation ~ust be gathered con-

cerning the a nount of water available for storage and 

the construction features of the proposed project . The 

first step in this direction would be the establishment 

of gaging stations above all diversions on Cattle Creek 

and its tributaries in order to obtain accurate stream-
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flow dat a . 



Chapter XII 

Sli1.'.IIJIARY 

1.?0 

There is a considerable amount of surp lus water 

availab l e within the Roaring Fork Basin . Even though the 

bas in as a whole has a surplus of water , certain areas 

are ch ron i cally s hort of water . 'lhe Bureau of Re clama-

tion (8) in its report published in 1 946 proposed four 

supplemental-supply projects on tributaries on the Roar-

ing F ork River. 

The purpose of this thesis is to describe and 

analyze as far as possible the four proposed irrigation 

projects , Fourmile , Woody, Capitol , and Cattle Creeks , 

in the Roaring Fork Valley . 

Data collected for the study came from many and 

varied sources, the most important of 'Whi ch were (a) u. S. 

Bureau of Reclamation 1s (8 ) 1 946 rep ort, (b) interviews 

with and co~putations from t he files of the Wa ter Commis -

sioner of district 38 and the Division Engineer concerning 

water needs and supplies in the areas concerned, (c) inter-

views with farme rs in the proje ct areas concerni ng crop 

yie l ds and distributio~, wate r supplies and needs , and 



pos s ible changes in crop distribution tha t would accompany 

increased water supplies , and (d) climatological data. 

The ,nethods used in analysis of the data were 

the exaa11ina t ion and consideration of the a vaila'.:,le publis 

and unpublished material related to the study , the con-

sideration of physical data on the area in general and of 

specific infor~ation on the individual project , the setting 

up of a project budget , and the comparison of annual net 

increment with annual repayment charges for the proposed 

project . 

Fournile Creek Project 

The cost of construction on this project per 

acre of irrigable land was greater than the long-time 

value of land with a full water supply ; therefore, it 

was felt that the project was not econo~ically feasible . 

Woody Creek Project 

The water supply in this area is being increased 

considerably by an enlargement to the Salvation Ditch, 

diverting water from the Roaring Fork River into the 

project area . This increased anount of water will provide 

a more than adequate supply for the area; therefore, the 

problem is being solved by the land owners themselves . 

Capitol Creek ~roject 

The construction costs per acre of irrigated 



land are higher than the long-time averag e priae of land 

in the area will a full water supply; consequently the 

project was considered to be economically unfeasible. 

Cattle Creek Project 

The analysis of data for the Cattle Creek Project 

indicates the probability that if the project is construe 

the annual net increment would be $3 . 48 per acre-foo t of 

water and the arnual repayment charges plus operation and 

maintenance costs per acre-foot of water would be ~2 . 67 

(using 1940 costs). Since the net incre~ent is ~ . 80 

p e r acre-foot more t h an t b e repayment costs, and since 

t h is a nount is ~ore than enough to provide the water users 

an incentive for project development , it is felt that the 

project as analyzed is econo~ ically feasible. 



A P P E N D I X A 



Table 34 . --CROP DIS'fRIBUTI ON Or FOURTl:ILE CR.f!..EK 

@ource: Annual repor t of t he Wa t e r Co .rni ssi oner of 
Dis trict No. 38 to the Divisional Engineer] 

Crop 

Alfalfa . • . • 

Na tural grass . 

Cereals ••• 

Potatoes . 

. . . . . . . . . . . 
. . . . . . . . 

. . 

Total irrigated acreage 

Acreage 

1,130 

75 

180 

50 

1,435 



I l"J r:: 
...1...1J 

Table 35 . --WATER DIVERSIONS, FOURl~ILL CREEK, 1940 TO 1946 . 

[Compiled from field books of Wat er Commissioner which are 
filed with the Divisional Engineer , Glenwood Springs , 
Colorado] 

Name of ditch 

Fourmile. • . . . . 

Atkinson . . . . 
Buck Farm .• 

Gristyl . 

. . . . . . . 

. . . . . . . 
".) 

Lignite"' . 

McKown . . . . . . . . . . 
Lynch2 • • 

Dearing . 

Lignite No . 22 • 

Smart and Green? 

Hami.nerich2 . • .. 

. . . . 

. . . . 
. . . 

Hughes - Fourmile er? . 

P , 2 erKo . • . . . . . . . . . 
Doose? . . . . 
Name of Ditches on tribu-
taries of FouPmile Creek 

Dry Gu l c~2 
Hardwick 
Waddell2 
Fremont 2 
W. A. Smith2 

Acre-feet Range in acre-
per acre feet per acre 
average 1940-46 

1940- 46 

4 . 3 2 . 9 to 8 . 3 

4 . 5 3 . 0 to 10 . 8 

3 . 3 1 . 7 to 8 . 1 

1 . 4 0 . 2 to 4 . 1 

3 . 7 0 . 6 to 15 . 4 



Table 35 .--WATER DIVERSIONS , FOuK .ILE CREEK , 1940 TO 1946-
Continued . 

[ Co·:npiled fro.:i field books of Water Co.mnissioner which are 
fi l ed with the Divisional ~ngineer , Glenwood Springs , 
Colorado] 

of Ditches on tribu-
taries of Fourmile Creek -
continued . 

~i ines2 
Pipeline2 

1Th.is ditch has not been used for a nQnber of years . 
2No data avallable . 



Table 36.--PRICES RECli:I \TED BY FARMERS IN EACP COUNTY OF 
.COLORADO FOR PRING IPAL CROPS 

Table 1.- County price _relat4,Yeaj for important crops in Colorado 1.77 (.Average oowity prices in percent of State average prices for years 1955-45) 

fouiify I I 1 Other :Sour ,sweet 
e.nd r ffl.nter I Spring :Grain I Dr/ 1Sugar Broom- ,Alfalfa 1 tame Wild :Forage Appl ea :Peaches I Pears :Cherries :Cherries 

district -..heat whee.t I Corn I On.ta , Barley I Rye :soghums :Potatoes: beans ,beets I corn I hay hay ]:,I hay :Sorghums: y y y y y 
Pot. Pct. Pot. Pot. Pct. Pot. Pct. Pct. Pct. Pct. Pct . Pct. Pct. Pct. ~- Pct. Pot. ~- Pct. Pct. 

Cb.Sf•• 100.5 106.5 107.4 107.3 110.7 107.9 106.2 117.7 
clee.r Creek 109.3 107.7 
gagl• 9S.4 101.7 108.9 99. 7 92 .7 99 . 7 97.6 
Gilpin 105.1 106.9 104.6 102.6 
GrlUld 96.0 97.9 102.9 105.0 101.0 107.3 94.4 100. 0 93.3 
Gunnison 95.9 99.0 104.1 108.5 106.1 97.5 97.l 97.6 
Jackson 93.7 
I,ak• 100.0 
lloffa t t 93.7 95.0 106.0 99.0 -107.4 10..a 103.6 93.5 97.4 91.5 
park 103.1 106.6 103.4 105.3 108.4 109.4 107.2 
P1tlcin 99.4 102.9 109.4 105.5 102.9 95 .9 100.9 98.5 
Rio Blanco 94.1 95.6 105.6 100. 7 109.5 109.5 102.2 92.3 q8.0 94 .1 
Routt 94.5 96.4 97.1 105.0 105.6 101.6 90.5 87.2 87.4 
simrot 96.9 102.4 106.9 106.0 102 .0 104.l 
Teller 101.6 105.0 106.l 103. 9 112.8 114.6 110.6 

N. W. and 
f,lounte.in 94.~ 97.0 106.0 101. 7 105.9 105.7 102.2 93.8 96.7 96.3 117.7 
Dl1trfct 
Boulder 100.2 102.1 102.7 161.9 100.7 106.0 100.6 100.7 io:\.i 101. 7 109.l 102.s 98.5 98.l 
Jefferson 101.5 103.2 104.0 103.6 104.l 102 . 3 102. 7 99. 7 100.9 109. 4 108.0 107.5 102.7 98.5 109.3 100.0 
Larimer 100.0 1c2.1 103.2 100.2 100.2 103.B 104.2 99.l 97 .s 100.5 99. 7 98.8 108.4 103.4 100.6 101 . 9 100.0 
1,ogan 101.0 102.9 97.3 94.0 97.4 100.2 104.2 99.6 99.2 99.8 97.6 96.2 92.7 98.5 100.2 98 .l 100.0 
'lorgan 100.6 102.4 99.5 100.'5 101. 7 99.6 103. 7 100.1 98.9 100.0 96.l 95.2 98. l 99.5 98.l 100.0 
Sedgwick 100.2 1os.o 97 .2 96.2 96.3 99.5 103.3 101.8 99,4 100 .2 93.8 93.8 95.0 98.5 
Weld 100.1 102.4 101.2 100.0 100.2 96.6 103.0 95.2 99.4 100.7 98.5 95.4 106.6 101.2 99.6 98.l 100.0 

N. Central 
ll. E. 100.2 102.4 100. 0 99.5 100.0 98.4 103.9 96.8 99.4 100.6 97.6 99. l 96.6 103.5 100.2 99.7 101.9 100.0 

D111trict 
~---ioo.2 162.4 100.6 104.3 100.2 97 .1 l04.2 98. 7 99.4 100.7 99.4 103.8 107.7 104.7 97.4 100.0 100.0 
Arap&hoe 100.1 102.0 100.0 103.6 100.7 98 .4 102.5 99. 7 100,5 112.8 109.l 109.4 105.9 97.4 92 . 6 
C!i.eyeone 99.4 . 99.9 95.6 98 .l 106.3 101.2 
Denver 
Douglas 99.9 102.0 102.5 106.5 105.9 102.7 102.6 100.~ 114.3 111.2 112.1 106.2 95.3 
Elbert 100.0 101.6 100.9 103.l 104.4 101.4 103.0 99 . 111.7 107,5 108.8 101.3 96.3 
El Pa$O 100.9 102.4 103,2 108.9 108.0 105, 7 104.8 100.3 99.8 119.5 111.5 118.2 104.7 99.6 94.4 100.0 
Kiowa 101.1 101. 7 98.3 95.7 115.4 ).03.0 105.5 99.7 
Kit Carson 100.7 102.5 96.9 100.7 93.9 103.l 99. 7 100.0 101.s 102.7 100.0 98.l 100.0 
Lincoln 99.l 101.3 97.3 99.0 96 . 9 102.7 102.3 97.7 98.3 104.0 101.7 
Phillip• 101.3 102.7 96 . 2 95.2 93.9 98. 2 100.2 96.6 99.3 92.6 
Washintton 99.4 101.6 95. I 94.5 94.l 96.2 103.3 99. 7 99.8 101.6 94.5 97.7 100.3 96.3 
y- 100.1 101.4 95.7 99.0 92.2 99.8 102.6 9'1.2 96.0 95. l 99.5 101.0 96.3 100.0 

E. Cent-ral 
Di.::tr l. ci; 100.5 101.8 98.l 101.7 96.Z 100 .4 101.2 98. 7 100.0 100.4 95.7 111.9 101.0 106.4 101.l 97.2 98.l 100.0 

Archule+o. 94.6 96.3 103.l 107. 0 103.5 103.9 101.9 98.9 95.9 100.8 103.9 
Delb. 95.9 98.2 101.8 98.l 105.6 96.5 100.0 98.2 97. l 94.4 94.8 94.3 101.3 96.6 97 . 5 95. 3 100.0 
Dolore s 94.2 96.6 104.5 102.6 108.l 103.9 99 .4 103.8 101.9 99. 7 97 .1 99.0 
r.arfield 95.8 97.3 105.2 100.7 106.7 98.2 100.8 97.9 96.0 97 ,2 97.7 95.3 105.9 95.8 99,2 06 .3 103.9 
P.insdele 106.3 103.6 
La Plf'ta ~'t.5 97 ,2 103,9 101.4 lOo.9 105.6 102.2 97 .8 99. l 102.8 96.0 107.0 100. 7 109 .3 104.9 
:~esei 97.2 99.0 102.7 100. 7 110.0 101.4 97. 6 98.2 100.3 101.7 97 .6 94.0 107.0 100.6 100.3 99.l 104.9 
l.'ontezwm;11 95.0 97 .2 105.2 105.8 110.9 99. 7 98.6 103.6 103.3 102.2 96.6 96.7 95.2 97 .1 98.l 92.2 
Llontroa., 95.3 95.8 103.4 98.3 104.4 95.3 98 , l sa.2 94.8 97 .5 95, 7 94.5 100.6 99.5 95 .6 101.9 94.2 
<'uray 94.8 96.0 103,0 98.6 104.3 101.8 99.S 101.3 99.0 
San Juan 
San Miguel 94.2 96.0 104.0 100.0 106.7 105.3 100.8 101.1 103.l 100.0 

ff . Central 
and s. vr. 95.0 97. 0 103. l 100.7 106,9 98.3 98.6 98.l 97.6 99. l 98. 7 95.6 100.9 99.8 100.1 96.3 103.9 

Distri c t 
Alamosn 97 .6 96.9 99.6 102.§ 96.7 98.8 97 .6 100.0 
Conejos 97 .6 106.2 96,4 98,5 102.9 99,4 96.6 98.2 94.5 97.2 
Costilla 98.6 98.2 105,8 94. 7 99.4 101.4 98.l 9~.6 97.a 95.2 l~.l 
l!ineral 104.3 102.3 106.6 
Rio Grande 98.0 95.9 100. 7 103.4 96.3 101.8 99.5 100.8 
Sai,;uache 97 .6 96.6 100.2 103.0 96.3 103.3 102.6 !02.l 

South 
Centrd 98.6 97 .9 105.8 94 . 7 99.8 103.l 9B.3 96.5 100.0 98.9 lOC.5 
Diatriot 
];"ca 101.4 102.2 99.6 - 97.8 98 . 6 100.0 107.0 97.l 96.3 
Bent 101 . l 101.6 102, 7 102.9 99.3 97. 7 98.l 96,S 104.5 105.5 97 .4 96.3 
Crowley 101.4 103,0 103.6 100.2 100.8 99.7 98.2 105.7 104.5 98 .7 97.4 98.l 
Custer 99.0 101.4 106.6 101. 7 107.0 10'1.4 102.2 111.8 108.4 112.6 
FreJl'lont 10~.1 103.0 106.0 108.4 106.7 102.2 107.5 101.4 96.3 114.5 no.a 115.7 102, 7 97.4 96.5 89.0 94.4 75. 7 
Huerfano 100.0 100. 7 105.2 106.3 101.3 101.1 96 . 3 99.l 102 . 0 104.l 103.0 92 .0 
Las Animas 101.0 101.0 104.8 106. 7 102.6 96.6 100.6 99.l 99.8 110.7 111.2 107.9 102.3 n.2 96.3 
Otero 101.e 103.0 103.4 105.0 101. 7 100.0 99 . 7 98.4 100.2 106.0 104.6 97 .o 95.3 96.5 
Prower s 101.1 102.l 101.8 101.0 99. 6 96.l 98.l 98.8 102.6 102.c 100.5 101.5 97 .l 100.0 
Pueblo 102.5 103.2 106,l 100 . 0 105.7 104.4 101.l 98.2 112,3 111.1 115.9 103.9 96 .5 101.9 

Southeuit 
District 101.6 102.1 103.9 105 . 0 10 1.5 98 .l 107.5 100.3 98.2 101.6 104.l 106.3 111.3 97.8 97,4 96.5 89.0 94.4 75.7 

A"Verage 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

~ee text for method of oonputation. f Four-year average, 1940-43, ins-tead of 1935-43 average . 
.}/ 'three-year average, 1941-43, instead of 1935-43 &vera e. 



1924 
1925 
1926 
1927 
1926 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1936 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1q45 4/ 
l fl47 _ 
A''• 1924-43 
Av. 1939-44 

Table 36.--PRICES R CilVED BY FARMERS IN EACH COUNTY OF 
COLOWP2.FO~erfJ{lJ)l",Q.i[ r~ ~S~nt.intuad-. , 1924 to 1947. 

(Crops for which county price relatives are available.) 

1'/i nter Sprj ng 
wheat wheat Corn 

Per bu. Por bu. Per u. 

. 1.18 
1,36 
1.08 
1,05 

,86 
.93 
,53 
.33 
.36 
. 66 
,85 
,92 

1.01 
,92 
.49 
.64 
.62 
.89 

1.04 
1.29 
1.35 
1.41 
l.85 
2.?5 

,651 
.972 

$1.18 
1.35 
1.04 
1.00 

.84 

.92 

.54 

.34 

.38 

.64 

.83 

.89 

.99 

.90 

.48 

.E3 

.63 

.fl6 
1.03 
1.29 
1.34 
1.41 
1.83 
2.25 

X, 0 A33 
.963 

,88 
,70 
• 71 
.68 
.68 
.71 
.48 
.36 
.28 
.40 
.97 
.66 

1.10 
.63 
.45 
• 62 
.61 
.71 
.89 

1.14 
1.05 
1.19 
1.46 
2.30 

~i .683 
.8'.'.7 

Onts 
Per bu. 

$ .58 
.50 
.44 
.48 
.45 
.47 
.35 
.27 
.22 
.29 
,52 
.34 
.49 
.38 
,27 
.36 
.34 
.37 
.48 
.72 
.68 
.66 
,83 

1.00 
.416 
.492 

Barlev 
Per bu. 

$ .72 
.58 
.55 
.56 
.54 
.55 
.40 
.27 
.20 
.31 
.65 
.44 
.72 
.51 
,30 
.46 
.42 
,44 
.63 
,94 
.92 
.93 

1.23 
1.45 

.510 

.635 

:Grain 
e :sorghums :Potatoes 

Per bu. Per bu. Per cwt. 

:l .85 
.67 
.71 
.70 
,70 
.73 
.40 
.23 
.23 
.49 
.71 
.52 
.77 
.62 
.34 
.41 
.40 
.47 
.56 
.92 
.92 

1.19 
1.74 
2.30 

0 .572 
.613 

$ . 90 
.71 
.so 
. 65 
,60 
,58 
.40 
,20 
.16 
.34 

1.04 
.66 
.96 
.47 
.34 
.56 
.40 
.47 
.77 

11.ll 
. 09 

1.)5 
1.26 
1.79 

$ ,b96 
,700 

$1,00 
2.58 
2.17 

.92 
,75 

1.90 
1.15 

.55 

.43 
1.02 

.98 
1.00 
1.85 

.75 
,93 

1.00 
.70 

1.32 
1.92 
2.15 
2.38 
2.02 
1.83 
2.58 

·1.25 
1.58 

Dry : Sugar 
beans.Y: beets Y 

Per cwt. Per cwt. 

$ 4.60 
3,85 
4.80 
5.20 
5,50 
4.90 
2,80 
1.40 
2.20 
2.90 
5,50 
2.75 
4.45 
3.80 
3.30 
3.40 
2.45 
3.40 
4.65 
5,70 
5,90 
5.50 

11.90 
ll.80 

$ 3,88 
4.25 

$ 7.59 
5.98 
7.92 
7.84 
6.97 
6,93 
6.91 
5.44 
4.62 
4.62 
5.04 
5.81 
5.70 
4.80 
4.17 
4.64 
4.99 
6. 20 
6.46 
8.42 

10.70 
10.20 
10.20 

$ 6.05 
6.90 

Beet tops 
Per ton of beets 

$ ,42 
,36 
.50 
. 49 
.37 
,32 
,26 
, 27 
,22 
. 24 
,64 
, 34 
.40 
. 50 
.30 
.50 
.50 
,50 
.50 
.80 
. BO 
.60 
, 90 

$ ,422 
,600 

: Broe"!- : Hfelfa :'lther t~e: All t8J'le Wild : Forage :Sour : Sv:eet 
Year Y : corn hay : hay~ : ha)' hay : sorghums: Apnles :<>eaehes Pears :cherries.Y: cherries ,Y 

-----=P-er_t_o_n--=P,-e-r-,-t""on---,P.,..e-r--,t"".o-n--P""e_r_t~o-n--"'P,-e_r_t.,..o"'"n--.P'"e_r_,,t_o_n_...,!>"'e~rc--,b-u-,--=p-,.-r-b'""u-, --,P""e-r~b-u-,--P"'e_r___,t,..o_n __ ,,,,P_e_r~to_n ___ _ 

1921 
1925 
1926 
1927 
1U20 
1929 
1930 
1931 
1932 
1933 
1934 
1~35 
1936 
1937 
1938 

$ 60 
110 

83 
120 

85 
106 

50 
36 
33 
03 

177 
47 
AS 
54 
45 

~ll. 70 
12.50 

9 .20 
9,70 

12. 70 
ll.20 
9.50 
8,40 
7.00 
6.00 

12.50 
7.20 
8.'10 
R.60 
6.70 

6/ $ s.60 ~11 .co 9 .70 -;;/-40 ,1.1s 
10.50 12,00 10.80 ~p.80 1,30 

s .4o 8 , 60 e.oo Y;,,1Jo .10 
1.10 9 ,20 e,40 8/-;,E<o 1.?1 
6,90 11,70 10.30 - d .20 . 69 
8 . (10 10.60 10 ,30 8 .00 l.ll 
7.85 9.lC 8.80 f\,30 . 86 
6,45 7.85 7,50 4.80 .61 
5.45 6.50 5.40 4,75 .42 
3,60 1; , 30 5,20 4,10 ,58 

10.40 12,00 11.90 10.40 .84 
4,70 6,50 6,00 5,40 .69 
6.so R,20 a.oo 1.so ,?a 
5.50 7,80 1.00 6,20 .73 
4,50 6.10 6.00 3.90 .70 

lf•39 97 9.20 R.80 9 .10 ~.50 6,40 ,66 
1940 ;;5 <i . 3o 6.10 7,10 1,ao 1,90 ,72 
1F41 94 6.90 4.70 6 .30 6.20 4.20 ,74 
1942 179 A,30 6,30 7,80 7 .30 4,70 1.12 
1?43 250 16.RO 13.90 16 . lt) 14,10 10.60 2.10 
1944 200 tl5.20 12,20 14,60 13.flO 10.20 1.119 
1?45 219 ~;1s.10 13.20 15.10 12.20 9.r.o 2,99 
1~46 I ?10 J?.0,10 1a . oo 20.00 15.50 1~.00 2,30 
)?17 ,! 280 14,00 2,05 

$1.45 
2,15 
1,10 
1.40 
1,20 
1,35 
1,45 

.50 
,55 

1,35 
1.00 

,'30 
1.05 

.90 

.70 
,80 
,90 

1.10 
2,15 
3,80 
2 , 65 
2,15 
2,20 
2,60 

$1.40 
1,15 

.6& 
1.40 
1.05 
1.50 
1,30 

.60 

.40 
,65 
.60 
,50 
.85 
.85 
,50 
.75 
, 75 

1.00 
1.90 
3,20 
2,75 
2.00 
2.45 
2.40 

$---

45 
50 
50 
66 
90 

164 
150 
194 
260 
190 

$---

60 
85 

100 
120 
160 
316 
320 
340 
370 
400 

Av. 1q2.1-~3 ---g-!,--~i~s ~9~,~s~s---.~-; ~.~,.~2~:,~, --~,~f-.9~. 7~-~~-~e-.~3-5--~·-. ~c~.~4~6~--:,-.-~1 .. 1~-~'.l~I-.~2-fl-s--s .. 1~.~/JMS~o~-~8--------~$~---------
A?. 1339-44 '146 10.78 8.67 10.27 9.62 C.83 1,205 1.900 1.725 95 187 
S0·1rcc: Co: -;iled-i'ro · price P.ntirnntes, ns revised orior to A~"lril 1, 1948, L:r Colorado State Statistician, U. s. :1uree.u of Ju;ri-

t'l.11 tnrAl 1. .. co!'.01:1i cs, tenvPr, Cclorctdo. 
]/ For :;eni-s 1!124 to 1928, i11c1'..1sive, f5. ;1.ires ;"'iven nrc T:ecer,her 1 prices. Fol' 1~2° and le.ter years, fi-ures ~iven are marlrcting 

euz0,1 Avera ~'.e !)rjces, i,e., averare of the 15th of the J'lontl-. prices, ,•:ei ··htod o.rcorc!jn~ to estiMated mor.thly Marketinr,s. 

-

2// Cl~aned beans, 
'ti Includes su;->port prices per tor., "'""" t.:-tler ·,1nr Food Ad'Tlin.istration proc;rrui, f\S follows: 

1943 1944 1945 1946 .:r:-w s2.1i2 ~2.05' -o-
Toese prices do not include, hm·rever, r,rorrR, pa:'ments "lade under the Jones-rostigan Act and the Su~ar Act of 1937. '!he 
avera,; e a>1ounts or these pa;ments ,.,er ton of r.P.ets were as f'ollows: 

1~33 1934 1~35 1935 1Q37 1938 lP09 1~40 1941 1942 194~ 1944 1945 1P46 so.?o !\l.'15' :-;rn ";~ t;r.rs sI:"75' .~rn r;r."Ff ,i. 19 ~rn 'l2.49 ~rn ·:rn ~rn 
PreliMinary 
Fst: mates supnlied t-:.· of<t"j cials of ',reat 1·iestern SUE;ar CoJ'T\pnn~,. 
Prices for otht:"'r +R1re hn~, ere not reported, "s such, 1::~· ?A~ . ?rices ~iven here Are computed by subtractin~ the tonnage and 
value of alfalfa hny pronuced ~• r.h year fro"' the tonna·;e and value, respP.c~i vely, of all tame hay. 
0rices f0r 5,,,.PP.t clierri,=,s ,:ind sour rhnrr;,es warA not reported. separately prior to ]938. 
0rices cf f~ro .... < s,...r("l'hnris 1·,ere no+ repor•cri nrior to 1928. 0rices .r;iven hPre Pre ps·H-iq,tas based on the line of regression 
tetr.reen -'-.hP. other t,:n~e hny series Pnrl s\·:.JPt sorghuri series for the yea.r3 1928 to 1943, incl1.1sive. 'Ihe coefficient of 
corr.,lnt;.on (r) is+ ,899 ± .032, 
Prices of alfnlf~ hi\:' h~ v" not l·een rcpor~ed separat~l,, from e.11 tame hay since 1943, Prices 1;iven here are based on the 
H ne of re~ressi on bet,veen the alfe lfr. price series snd the Rll tame ha:, price series for the yenrs 1924 to 1943. Since 
alfnlfn r,omnris,:s "l::cu~ 75 nercent of ell t,,,,,., hn.:;, it is to be expectec thnt the relationship between these two series 
would be very close. The coefficient of coti·elation (r) is+- ,997 ± ,001, 



Table 36. --PRICES RECEIVED BY FARMERS IN EACH CO UNTY OF COLORADO FOR PRINCIPAL CROPS-Continued. 
Table 3.- Average annual prices received by Colorado farmers, 1924 to 1946 J_ 79 (Crops for which county pri~e relatives are not available,) 

Sweet Snap beans Eo.rly Cabbage 
year]} F:I eld Alfalfa: clover Grapes For For For For :Late :Cantaloupes: Honeydews 

peas seed seed mkt. mfg. mkt. kraut :cabbage :for mkt. for mkt, 

Per cwt. Per bu, Per bu. Per ton Per bu, Per ton Per ton Per 'Eon '.!5er ton Per crate Per cra'Ee 

1924 $2 ,60 $10,90 $7,50 $--- $--- $60.00 $--- $8 .oo $11,98 $--- $---
1925 2,15 10.90 5,70 56.67 8,00 14.99 
1926 2.50 9 , 50 7,30 53,33 6,38 s.20 
1927 2.50 10,60 4,50 60,00 7.00 14.30 
1928 2 , 40 12.00 3,70 .95 60 ,00 ll,10 7.00 l.4,40 ,94 ,65 
1929 2 , 40 9 , 80 3,90 70 .85 58,00 26,90 15,20 19,50 ,83 ,40 
1930 2.35 9,80 3,70 65 ,90 60,00 10.50 1.00 8,10 .so ,40 
1931 1,50 6,30 3.10 50 , 85 44.00 18.00 6.40 13.00 ,85 ,40 
1932 1.45 5,50 2,35 45 .50 38,00 8 ,20 3,70 4,00 ,70 ,30 
1933 1.30 5 , 90 2,55 55 ,60 39 , 50 20,00 12.00 15,00 ,55 ,40 
1934 1. 75 5,80 3,9fi 44 1,05 40,00 22.00 15,80 17,50 ,90 .50 
1935 1,50 8 , 30 3,00 43 ,80 41,60 7,20 5,40 7 , 50 ,75 ,45 
1936 1,65 10,60 4,90 52 1.05 45,30 43,50 14.50 30,00 , 65 .55 
19n 2.00 14,50 4,60 55 , 90 43.30 10,70 6,30 ll,00 1,'25 ,55 
1938 l,90 10,60 2,55 57 ,75 42,70 5,70 4,70 5,00 ,€0 ,50 
1939 2.10 ll,40 3,00 49 ,70 39,40 14, 80 9, 70 13,00 ,75 ,50 
1940 2,25 9,2() 2,85 40 ,70 38,10 7,60 4,40 7,50 .6 3 ,56 
1941 3,00 11. 90 4,15 45 1.00 40,50 25 ,30 14,30 17,40 ,77 ,71 
1942 3,25 16,60 4,35 65 1.35 56,70 19.40 9,90 16.00 1.25 1,20 
1943 4,15 19,90 5,90 120 1,90 79,30 26,00 22,00 27 . 50 2.50 2.00 
1944 4.~() 20,20 6,20 llO 1.70 R0 ,40 29,00 15,80 23,50 1,70 1,35 
1945 3,55 20.20 6,00 100 2,60 79,50 15.50 l,3,20 16,10 2 . 20 1,55 
1946 5,20 21.40 6,10 120 2,05 80,60 22,40 13,00 20,00 1,65 1,35 
1947 2/ 4,60 2/ 16,00 2/6,50 2/ 94 2,40 97,50 40 , 80 17.90 30,00 1,95 1,75 
.AV, 1924-43 -=,2.23 $10,70 ·H,1s "i --- $ --- h9, 82 $ --- 9,38 $13,79 -""f --- '1i' ---
Av, 1939-44 3,19 14,87 4,41 71,50 1,225 55,73 20,35 12,68 17,48 1.27 1,05 

:Carrots :Ce.uli- Celery :Cucumbers:Lettuce D.ry Green peas :Spine.ch 'Tomatoes :Water-
'!ear y' :for :flower for :for :for onions l'Or For :for )<'or For :melons 

:marlc~t :for rnkt. : market :pickles :market for rnkti mkt, mfg , :ms.rket mkt. mfg. :for mkt, 

Per Per ,~ Per Per 5 er 
Per bu, crate crate Per bu. crate sack Per bu, Per ton Per bu, Per bu. Per ton melons 

rn24 $;--- $1 ,80 $ $1.00 $2,16 $1 ,02 $1.85 $52 , 54 $ $1.13 $10,25 $128 
1925 .71 1.00 1,58 1,37 3.07 60,00 1,20 ll,50 168 
1926 1,15 ,87 1,43 ,88 1,94 60,00 ,76 12,00 95 
1927 1.78 ,75 1,63 ,80 2,84 60,00 ,85 12.00 242 
1928 .90 1.20 1.24 ,60 1,07 2,62 1,60 50,00 ,80 ,90 ll,00 150 
1929 ,45 .70 ,82 .60 1.25 1.09 1,30 44,00 ,70 ,95 n.oo 165 
1930 ,40 ,80 ,68 ,53 ,85 ,75 1,65 46,00 ,40 ,80 10,90 170 
1931 .60 ,70 ,90 ,48 1,30 2.27 1,45 45.80 .25 ,60 10,50 150 
1932 .35 .40 . 68 ,36 ,50 ,43 ,50 34,80 .25 ,35 8,10 90 
1933 .50 ,40 1.05 ,38 1,00 1,09 ,65 33,30 ,40 ,45 8,70 100 
1934 ,65 ,45 1,05 .48 ,80 1.22 1,10 37,40 ,50 ,85 9,20 120 
1935 ,50 ,55 ,76 .40 .70 1.17 ,70 39,10 ,35 ,60 10.20 100 
1936 , 80 ,45 1.28 ,47 1,30 ,88 ,85 38,80 ,45 ,70 9,20 150 
1937 ,65 ,60 1.42 ,48 1.00 1,30 ,70 46,60 .40 ,60 10,60 150 
1938 ,50 ,40 ,98 ,52 ,90 1.00 .75 42,40 ,45 ,50 10,40 100 
1939 ,47 .30 2.32 ,45 1,00 ,50 ,75 37,00 ,45 .53 9,60 130 
1940 ,50 .35 1.99 .40 1,05 ,95 .eo 39.90 ,45 ,55 10.80 100 
1941 .63 ,40 1,76 ,51 1.20 1.20 , 70 40,60 ,58 ,70 ll,60 140 
1942 .95 , 65 2,75 ,65 2.10 1,55 1.15 54,00 ,65 ,95 16,80 180 
1()43 1.10 1.00 3,50 • 78 2.15 2,60 1,55 71.10 ,90 1,25 22,10 300 
1,;44 1,30 .75 3.70 .92 2.00 ,80 1,30 72,50 ,75 1,75 24,20 260 
1945 1,30 ,90 3,70 .94 2,20 1,40 2,00 72.40 . 85 1,95 24,10 350 
1946 1.00 ,95 2,20 1,55 1,80 .60 1,55 73,10 ,75 2.00 25,00 380 
1947 1,40 1.05 3.30 1,20 2,75 1,50 1,50 77,80 ,85 1,80 24,00 390 
Av, 1924-43 $--- $ ,740 $ --- ,586 $1,25 $ 1.24 $1.30 $46,67 $--- $ ,761 $ll,35 $146 
Av, 1939-44 , 825 ,585 2,67 ,618 1.58 1,28 1,04 52,52 ,630 ,955 15,85 185 

Source: Compiled from price estimates, e.s revised pri0r to April 1, 1948, by Colorado State Statistician, u. s. Bureau of 
Agricultural Economics, Denver, Colorado. 

1/ !/arketing seasons for each crop , y Preliminary. 



Table 36 .--PRICES RECEIVED BY FARMERS IN EACH COUNTY OF 
COLORADO FOR PRINCIPAL CROPS- Continued. 

'TM.ble 4.- Estimated average prices received by farmers in each county of Colorado 
during the 6-year period, 1939-44. 

c:~ty , Winter Spring : 
District : wheat : WI.eat Corn Oats Barley 

I 
:Grain Dry Sugar :Broom 

Rye :sorghums :Potatoes: beans I beets :Corn 

I other 
:Alfalfa r tame 
1 hay hay 

lfild 
, hay 

1-80 
,Forage t 1 

:sorghur.i.e: Appl file :Peaches 

I 
1 Sour I Sweet 

Peare :Cherries ,Cherri es --------=-~ :Per bu. 
1
Per bu. 

t : ; : 
Per bu . Per 'bu. Per cwt. Per cwt. Per cwt. Per ton 

I I I 
Per bu. Per bu. Per ton Per ton Per ton Per ton Per bu. Per ton Per ton 

Ch•ff•• $ 
cies.r creek 
,:,.gl• 
Gilpin 
Gr•od 
Gunnison 
Jaekaon 
Lek• 
1;offatt 
p.,-k 
Pitkin 
Rio Blanco 
Foutt 
s-it 
reller 

.93 

.93 

.91 

.91 

.92 

.94 

N, 11. and 
i_,ountain C • 92 
D11tri0t 
Boi,lder I • 97 
Jetf!'!rson • 99 
Larimer .97 
Log&n .98 
JJorg&n • 98 
Sodgrlck ,97 
<fold • 97 

11. Central 

$ .97 

.96 

.94 

.95 

.91 

.96 

.92 

.93 

.98 

$ .95 

$ .§a 
, 99 
.98 
.99 
.99 
.99 
.99 

.89 

. 88 

$ .69 

• • 86 
.87 
.86 
.81 
.83 
.81 
.as 

' .52 

.so 

.61 

.51 

.51 

.49 

.51 

.51 

.so 

.48 

.so 

.52 

.so 
* .so 

.51 

.49 

.46 

.49 

.47 

.49 

$ .66 

.69 

.67 

.69 

.68 

.67 

.69 

. 69 

. 66 

.68 

.67 

$ .67 

4 .64 
.66 
.64 
.62 
.65 
.61 
.64 

.66 

.64 

.63 

.65 

. 67 

. 64 

$ .65 

t .64 
.63 
.64 
.61 
.61 
.61 
.59 

$ 

$ 

• 73 
• 73 
.72 
• 72 

$1.70 

1.68 
1.69 
1.70 
1.68 

1.64 
1.66 
1.63 
1.61 
1.61 
1.67 
1.64 

$1.61 

* --
1.62 
1.57 
1.57 
1.58 
1.61 
1.50 

M.28 
4.24 
4.16 
4.22 
4.20 
4.22 
4.22 

• 

. --
$6.95 
6.96 
6.93 
6.89 
6.90 
6.91 
6.95 

. --

$ --

142 

$11.93 

9.99 

10.18 
10.51 

10.08 
11.69 
10.34 
9.95 
9. 76 

12.16 

$10.11 

!ii. ii 
11 . ·19 
10. 75 
10.37 
10.36 
10.11 
10.62 

t9.36 
9.48 
8.64 
9.06 
8.67 
8.42 

8.44 
9.48 
a. 75 
a .so 
7 .56 
8.84 
9.93 

$8.38 

,a.A2 
9. 36 
8.57 
8 .04 
a.oa 
8.13 
B.27 

t10.22 
10.36 
9.39 
9,87 
8.98 
9.39 
9.01 
9.62 
a.so 

10.31 
9.48 
9.06 
8.41 

10.01 
10,64 

$ 9,26 

no.so 
10.34 
10.43 

9.48 
9.44 
9.14 

10.2s 

• 

$ --

$7.00 
7.01 
7.06 
6 . 84 
s.80 
6.73 
6.91 

$1.42 

$1.42 

$1.19 
1.19 
1.21 

1.20 

$ 

• 

$--

; 93 
104 

97 
93 
93 

95 

. --

$ -, 

$ --
187 
187 
187 
187 

187 

& N. E. $ .97 $ .99 $ .84 $ .49 $ .64 $ .60 $ ,73 $1.51 $4.22 $6.93 $142 $10.68 $8.57 t 9.96 #6.84 $1.20 S 3 $ 97 $187 
District 
::.Ad;.:om=s =--r5-.""'9"'7--.:i--:. 9;-,9,---,~,-,.8a,4,----,J,--."'51,----,,.--."64:.-----.-$-.06"0--.,..$-.'7"'5-----./J;-l'.5"6,--,$;;;4-. 2;,2,----,§ras-.'"95r-- ·-.,,-__ ---.,.,l"0...,, 7,.,2,---,$'"9°"'.0"0;--,t"'i"'oc-."'35e--....$7""°."'l•S--.,3,-l .-.l-.7--.t,----.$,----,$,.-,,,95..---,$"'1""8~7--
Ar•pahoe .97 .38 .84 .51 .64 .so .n 4.24 6.93 12.16 9 .46 10.52 7 . 23 1 .17 88 
Cheyenne .97 .84 .sl .69 9.22 6.91 
Denver 
Douglas 
Elbort 
El Pe.so 
,1owa 
11'1 t Carsen 
Uncoln 
Phillips 
Wuhin,;to11 

-YU""& 

E. Central 

.97 

.97 

.98 

.9fi 
,9A 
.96 
.98 
.97 
.97 

District t .98 

Archuleta A • 92 
'1elta .93 
r'?lores • 92 
·1orfield • 91 
rinsdale 
IA Plata .92 
''esa • ~4 
uontezumo. • 92 
''ontrose • 03 
Ouray • q2 
S11.n Juan 
San ,,iguel .92 

'.l'. C-.ntral 
and s. w. .92 

Ci s trict 
AT'smosa e; 
Conejos 
Cost1 l la • 96 
1'ineral 
Ho Grande 
Sar::1.1ache 

South 

,98 
.98 
. 9~ 

.99 

. 98 

.99 

.98 

.98 

$ .98 

$ .93 
. 95 
.93 
. 94 

.94 

.95 

.94 

.92 

.92 

.92 

' .93 

$ .~4 
.94 
. 95 

.94 

. 94 

. 86 

. 84 

.86 

.es 

.81 

.Bl 

.Bl 
,80 
.ao 

$ .a2 

a .as 
.85 
.87 
.8a 

.87 

. as 

.88 

.87 

.as 

.87 

e .as 

_q9 
. 89 

.52 

.51 

.54 

.50 

.49 

. 47 

.46 

.49 

i .50 

3 .55 
.48 
.so 
.so 

.so 

.so 

.52 

.48 

.49 

.49 

$ .so 
t .48 

. 17 

.47 

.47 

.48 

.67 

.66 

.69 

.so 

.62 

.60 

.60 

.59 

$ .61 

$ .66 
.67 
.69 
.68 

.69 

.70 

.70 

.66 

.66 

.sa 

$ .68 

$ . s:I 
.63 
.63 

.64 

. 64 

,63 
.62 
.66 

,66 
.63 
.so 
.59 
.61 

$ .62 

• 72 
,72 
• 73 
.69 
.70 
.72 
• 70 
.72 
.72 

•• 71 

$ 

U.ss 

$1.64 
1.52 
1.64 
1.55 

1.67 
1.60 
1.58 
1.51 
l.61 

1. 66 

$1.55 

!31 .63 
1.63 
1. 60 

1.63 
1.63 

4.25 
4.24 
4.26 

4.25 
4.24 

4.24 
4.13 

$4.33 
4.25 
4.22 
4.28 

4.34 
4.14 
4.19 
4.17 

4.28 

$4.19 

$ - -
4.22 
4.17 

6.89 

6 .89 

$6.93 

* --6. 78 

6 . 76 

6.78 

6. 78 

$6.77 

$6.67 
6.66 
6 ,66 

6 .64 
6.64 

140 

$ 

t --

12.32 
12.04 
12.88 
12.44 

10.% 
10. 35 

12.06 

$10.66 
10.47 
11.19 
10.35 

10 . 54 
10 . 81 
11.17 
10.22 
10. 74 

10.90 

$10.52 

Sl0.66 
10.59 
10.64 
11.24 
10.97 
11.14 

9.64 
9 . 32 
9 .67 
8.93 
8.83 
A,52 
8 . 38 
R.19 
• .25 

10.78 
10.47 
11.37 
10.15 

9.88 
10. 00 

9.40 
9.57 

7 .25 
6.92 
7 .15 
6 .81 
6.83 
6.95 
s. 78 
6 . 85 
6.95 

$8 .76 $10.24 $6.91 

~.31 
8 .18 
8.83 
8.43 
9.22 
8.59 
8 . 82 
B.96 
8 .45 
8.78 

B,94 

$8.59 

$8.46 
B.19 
8.25 
8.87 
8.61 
8.90 

$ 9. 70 
9.12 
9.59 
9.40 
9.97 
9 . 89 
9.39 
9.83 
9.21 
9.52 

$ 9.49 

$ 9.62 
9.35 
9.63 

10.25 
9.70 
9.82 

. --
6.44 
6.63 
6.51 

6.42 

6.45 

$6.53 

1.15 

1.20 

$1 .1 7 

$1.25 
1.22 

1.25 

1.29 
1.29 
1.17 
1. 21 

$1.22 

$ 

1 . 84 

1 . 82 

1.91 
1.81 
1.89 

$1.90 

t 
1.68 

1.71 

1. 74 
l.'13 
1, 6'/ 
1.65 

$1.73 

91 
90 

93 

88 
91 
91 

93 

91 

91 

104 
93 
93 
97 

$ 91 

--

187 

187 

187 

$187 . --
187 
185 
194 

194 
194 
172 
176 

$194 

Central $ .96 $ .94 $ .89 $ .47 $ .63 t $ $1.63 $4.18 t5.66 -- $10. 78 $8.57 t 9.67 $ -- $ $ t $ $ 
l".'istrict 
r.c.;--c=--.,s~,9~9~-$r---~ac-,~86~-Tz---~e~.T6T3-~$----3r-o~6~8-~SC--__ --T$~4.~l~9~-sr--_-_---$~l~4~6~-~~~1T1-.~53r--r$8~,-4~2--sr---~5~s-,s~a,.--r~--- -,!.-=--.$----, • .----r.---
'•nt .98 . 98 .86 .51 .63 .68 4.17 6 , 68 153 11.16 9 .44 6.58 
Crowley .99 0 86 0 51 .64 .71 4,24 6.78 11.39 9.06 6.74 
Custer ,96 .98 . 88 ,50 .68 1.70 4.H 12.05 9.40 
"re~ont .~9 .99 .89 . 53 .68 .72 1 . 70 1.Zl 6 , 64 12.34 9.61 
Ruerfo.no ,97 . 97 . BB ,52 ,64 4.30 6,64 10.68 8 . 84 
IA, Animas .99 .97 .88 .52 .65 .68 4.28 6.84 146 11.93 9 .64 
ntor o , 99 .99 ,87 .52 , 65 .70 4.24 6,79 10.RO 9.19 
~ 0~-ers . 98 .98 0 86 .so ,63 .69 4.17 6.82 150 11.05 8 .90 

•blo .99 .99 0 89 .53 .67 .73 4.30 6 .78 12.lO 9.63 

Southeast 

10.83 
11.15 
10 .01 
10.38 
10.06 

9 . 76 
11.16 

7 .01 
7.03 
6.99 
6.63 
6.63 
7 .10 

t lstrlot 8 .99 t .~8 $ .87 $ .52 $ .64 $ .sg $1.70 $148 ~11.22 $9.22 $10.71 ~6.68 

;,)ta:te 
A>erar, e .972 $ . 963 1 .837 :l .192 ·1 , 635 .613 ,70 81 . 58 04 .26 $6.90 tl46 $10.78 $8.67 $ 9.62 $6.83 

1.17 

1.17 
1.11 
1.12 
1. 15 

1.16 

1.83 

J .83 

31. ~· $1.83 

Sl.205 $1.90 

1.54 

93 

90 

91 

95 
9' 

$1.54 $ 90 

$1. 725 $ 95 

142 

$142 

$187 
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SEMIDETAILED LP.J'TD CLASSIF'ICATION STANDARDS 

Land Characteristics Class 1 - Arable Class 2 - Arable 

Soils 
Texture 

Depth.,~ 
To sand , gravel 
or cobble 

To relatively 
impervious 
subsoil na terial 

To penetrable 
line zone 

Alkalinity 

Salinity 

Rock and Rocky 
Soil 

Sandy loa,n to Loa,ny sand to 
friable clay loa:n . friable clay . 

18- 24 inches p l us -
g ood free working 
soil . 

48 inches plus . 

12- 18 inches p lus -
g ood free worki~g 
soil . 

36 inche s p lus . 

18 inches with 48 14 inch es 1.vi th 36 
inches penetrable . inches penetrable 

pH less than 8 . 8 pH 9 . 0 or less , 
unless soi l is unless soil is 
calcareous , total calcareous , 
salts are low , total s2lts are 
and evidence of low , and evidence 
black alkali is of blac~ alkali 
absent . is absent . 

Total salts not t o Total salts not to 
exceed 0 . 2 per exceed 0 . 5 per 
cent . :e:ay be cent . May be 
slightly hi0her slightly r·ipher 
in open premeable in open pe~neatle 
soils exhibiting soils exhititing 
good drainage good dra nage 

qualities . qualities . 
No solid or loose No roe~ in place , 

rock that will easily re.:novable 
interfere with loose rock limited 
ordinary culti - to that f Bnerally 
vation . cleared in sini -

lar co 'Tll11unities 
where irrigation 
ls practiced . 

-::-At tl:le minimum depths the texture ~ust be fine sandy 
loa 11 or heavier with s o.:ne soil ::ni xed with the gravel or 
cobble , and at the greater depths it ~ust be as heavy as 
sandy loam . Loamy sands underlain by coarse sand or gravel 
s~ould be 24- 30 inches deep (depend:ng on the per cent of 
silt and clay) to qualify for class 2 • 

.. ____________________ _ 
Figure 1 . --Semidetai l ed land classification standards . 



Land Characteristics 

Topography 
Slopes 

Surface 

Drainage 

Class 1 - Arable 

s~ooth slopes upto 
5% in general 
gradient; rea-
sonably l arge -
sized bodies 
sloping i n the 
same plane . 

Even enough to 
require only 
small amount 
of l evelling 
and no heavy 
grading . 

Soil and topo-
graphic condi -
tions such that 
n o specific 
drainage require-
ments are anti -
cipated . 

183 

Class 2 - Arable 

S'no oth genera l 
slopes of 5 to 
10% or roughe r 
slopes less t rian 
5% in gene ral 
g radient . 

May require con-
siderable l e vel-
ling and mode rate 
g r ading but in 
amounts generally 
found feasible 
in simi l ar areas 
where irrigation 
is practiced. 

Soil and topo-
graphi c condition: 
such that some 
drainage w.i.11 
probably be 
required , but 
a rt ificia l drain-
age practicable 
at reasonable 
cost. 

Source: U. S . Bureau of Rec la~ati on, looseleaf manua l (9 ). 

Figure 1.--Semidetailed land classification standards- -con . 



(1) The Fourmile and Gristy Ditches most likely would not 
use any storage water directly . They already have good 
direct-flow rights and are in the best strategic position 
to pick up any return-flow water in the creek. A conserva-
tive esti aate of the return flow to 1<·01r,nile Creek from the 
application of 830 acre-feet of reservoir water above the 
headgates of these ditches is about 130 acre-feet , which 
is undoubtedly more water than they could use in addition 
to what they ncrm.al l y divert on their direct-flow rights . 

(2) The small a .nount of reservoir water estimated for the 
Atkinson Dit ch is the amount needed for a small expansion 
of potato acreage. 1Ihe direct-flow rights of this ditch 
would be enhanced somewhat by return flow from application 
of reservoir water fro~ ditches above the At kinson headgate 
and in excess of the 1 . 6 second- foot priority of the 
Four;nile Ditch. 

(3) No additional water would be used by the Buck Farm. 
Ditch because hay wil l continue to be the principal crop 
on account of elevation. A small acreage of cereals will 
continue to be raised , primarily as nurse crops for 
reseedings of alfalfa and other hay crops, but there is 
ample June water for grain . 

(4) The a-mounts estimated for t h e Class C and Class D 
ditches are believed adequate to permit two full cuttines 
of alfalfa , a ~oderate acreage of cereal grains , a s~all 
acreage of potatoes {where the elevation is not too high) , 
and a s .. nall ar:iount of late water for meadow after_na th, 
pasturage and fall plowing . 

(5) New land probably would require an average of about 
2½ acre - feet of storage water per acre . This is a liberal 
estimate due to the fact that all new land would be under 
the Fourmile and McKown Ditches , both of vvhich have fairly 
large flood rights for early-season irrigation , part of 
vvhi ch could t e applied to the new acreage . 

Figure 2 .--Assumptions upon V'bich esth1a tes of water needs 
on Fourmile Creek were based . 



RELATIONSHIP BETWEbN IRRIGATED CROP VALUE AND IRRIGATION COST , 

Annual irrigation 
cost per acre 

(dollar 
6 . 00 

5 . 00 r-----------

4 . 00 
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1. 
Project -----------

UPPER COLORAro RIVER BASIN SURVEY 
Colorado Agricultural Experiment Station 

_18(i 

NaJ!le of operator _____________ _ Ty:pe of Farm ______ _ 

Address --- -----

=~~-~~~~r_i~_t_i_o_n ___ --_ -_-_-=__-__ I sec:~~--~e: --f-cx:e~----Name of owner·---- ___ _ 

--- --- ------- _,___ ____________________ _ 
----

i --------------------+----'---~---~----------------------
rescription of ditch and reservoir rights ____ _ 

-----------------·--- - ---------- - ---- --- -· -- --
----------------------------- ---------

Grazing, 1947 season 
- ~y:pe · --r-·-F-o--r-e--s--t -S __ e_r_v_i_c_e_~I--Grazing Service Pr_i_v_a_t·e-----,--Own---ed ~-n-d --- -

of I _l)_ermi ts ___ nermi ts lJermi ts leased land 
stock .No. ofr:ate-Date No . of jDate Date No. of D-a-t--e-,-D-at_e_:N-Jo-.--o-f_l:_a_t_e~Da--t--e----

1 head on off , head on off head on off head on off =-~-+ --l·-1lf---! -+i-- E---==------,----___ -
___ ----1---+-------'f---· f---r--+-
-··--~,---i-.----t--:J--[-_ -111 --L-L --fl----+----·- - -· 

Livestock wintered and pastured for other 
_ ____ operators, 1947-48 season 

Type ~Winter feedinSI Paeture 
of Jo ~--of Tons of No. of !Date 1Da.te 

stock , head hay fed head on ~f ---------
----
----
--

I 

Inventory, Jan . 1 1 1947 

Beef cattle _______ _ 

Sheep _ 

Sow & gilt~--------

What change'S do you plan to make in livestock operations in the near future? ____ _ 

- -- - -------- ·-------- ----·-----

What year of the past 10 did you receive the lowest crop yields? _____ Why? _ _ _ 

- ----------· ---------·- ------- -- -- ------- - ---
what year of the past 10 did you receive the best crop yields? ___ ___ Why1 ___ _ _ 

--------- ---------- --------- - -- --·--·---------
(6644-47) 

Figure 4 



2. 
Crop Record 

-187 ------------------Acreage ' 

11 

Yields per acre 
Crop and Land Use 

y,rigated land: 

A lfalfa hay 

Other tame -----· 
ild hay -w 

B arley 

Pot~to~s 

- - ----

---· 

Pasture 

ha_.Y.: 

Sub-total - -· 

I ·-··- I 
I 

I 

I 1946 
I 

Yr. J Worst Yr. _ 1947 1947 1946 Best 
I 
I 
I -t- I 

I - -

=t----~ I 
I 

I 

I I 

XXX I XXX XXX ! XXX I ., 

. II XXX I 
_ _.t___~ i ----------- --------------· - - - XXX ~ ---===-:.-__ XXX ::- -:-=-· -

Under ditch, but not irrigated: 
.. 

Alfalfa 

Other tam e 

-

hay 

--

I 

I ·-+-J __ 

I 

I 

- ~--
I 

ii l 

--~: 
I 

I --1--- - ------- - --

!I 
I I 

·--- ---- -----·-----·--... -

Pasture ------
_ _ Sub -total 

-~ -l=- -+--
--------~xx XXX XXJf__ -~-- - ·-· -

=--=====-±========::t:'l==x=x=x==-==x:;=x=x===' xxx .L.;:x;; ____ _ ---- --
Dr~land ~ot under ditch: ___ '::::J_· 

t Whea 

Bar l _ey 

- -

-- -

ture !'._as_ 

s 
---

ub-total 

I 
I 

I L 
I I 

-------
Ii 

I t--
·-+-·---

·- >--·-·- I 
I +---xxx=t: 

I XXX XXX 
~--

X£__ __ _ 

XXX 



< 
Number of irrigations, by months, 1947 and 1946 -· 

1_88 

}~~:;:_ Apr:_: May ~~i~-A~-
Other_J~e h~ --·--!----+----+----+----+--- --ii---------+---·-· ________ -·-

-~-UL})§:L ___ ...,___-+ __ ...,__ ___________ ,_ _____ + _____ _, ____ _ 

-:_:~:-e-s ---- ----+-----1----+-·- --+----1----1--------1----+-------T 
- -------------1-----+----~-- --1-----------+---i--1-

·--------f·---+-----+- ---- ------·----- --- ----~ ·-- - -+----1--
ur~ ____ --I ______ -~----.. --~J __ _,.___ __ ______ 1 ______________ _ 

If you had· all the water you needed for all land under ditch, anytime yqu wanted 
it, how much more land would you irrigate than you did in 19477 _________ _ 

If sufficient water were available, how much dry land would you develop for 
irrigation7 ------------------------------------
If you had a full water supply, what changes would you make in crop]ing programs? 

If you had a full water supply, what changes woul_d you make_ in livestock operat_io12~ 

Cost of water in 1947, by ditch and reservoir 

Total 
Name of ditch or reservoir cost 

c-· t per 
ere ---

------ -- ------- -· --- ------------ ·-·-

--· --·---------·----- -·-. ------- -----------1-· ----.. -
- -------·------ ----- · ·- · --· •-·- -·- · · · ·-- - ---1- -···-- _ I _ ___ •.• 

What do you think the average lnnd owner could pay annually for a full water 
supply over a long-time period? Per acre _____ ~er acre-foot ____ _ 
Remarks: 
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