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PREFACE

This publication is one of six tcchnical reports prepared by Colorado
State University, the Colorado Office of Energy Conservation, the Colorado
Division of Water Resources, and the Colorado Department of Local Affairs
as part of the six-state High Plains-Ogallala Aquifer Study. The study was
authorized by Congress in 1976 under Public Law 92-587 to investigate the
extent of groundwater depletion of the Ogallala Aquifer to project its future
depletion to 2020 A.D. and the associated economic impacts upon the High
Plains region of the United States and to develop recommendations for action
to minimize economic disruption in the region.

The six technical reports listed below make up the Colorado portion of
this study:

Technical Report No. 29. McKean, John, et al. An Economic Input-
Output Study of the High Plains Region of Eastern Colorado.

Technical Report No. 30. McBroom, Emm. Energy Production and Use
in Colorado's High Plains Region.

Technical Report No. 31. Burns, Robert. Community and Socio-

Economic Analysis of Colorado's High Plains Region.

Technical Report No. 32. Longenbaugh, Robert. Hydrologic and
Pumping Data for Colorado's QOgallala Aquifer Region, 1979.

Technical Report No. 33. McKean, John. Projected Population,
Employment, and Economic Qutput in Colorado's Eastern Plains,
1979-2020.

Technical Report No. 34. Young, Robert, et al. Energy and Water

Scarcity and the Irrigated Agricultural Economy of the Colorado
High Plains: Direct Economic-Hydrologic Impact Analysis.

Copies of the Colorado technical reports may be purchased at $7.00 .
each from: Colorado Water Resources Research Institute, Bulletin Room,
171 Aylesworth Hall SW, Colorado State University, Fort Col]{ns, Colorado,
80523 (Telephone: 303/491-6198). Prepayment requested for orders under

$25.00. An abstract of any of the reports will be sent upon request.




In addition to these technical reports, a 12-page newspaper published

in November 1982 summarizes research results for the Colorado portion of

Chap
the study and describes possible options for action. Copies are available CHAP
at no cost upon request from: Resource Analysis Section, Colorado Department
of Agriculture, 1525 Sherman Street, Denver, Colorado, 80203, telephone
(303) 866-3219. CHAP

The studies on which these reports are based were financed in part by

the Economic Development Administration of the U. S. Department of Commerce

under Contract No. EDA-78-2550 with the State of Colorado. The statements,

findings, conclusions, recommendations, and other data contained therein CHAP

are solely those of the authors and do not necessarily reflect the views of

the Economic Development Administratioﬁ or the U. S. Government in general,
CHAP
CHAF
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CHAPTER ONE
INTRODUCTION

The purposes of this part of Colorado's contribution to the Six-State
Ogallala Study are as follows:

(1) to describe the socio-economic characteristics of the Colorado part

of the High Plains Region;

(2) to understand the effects of possible changes in the region's

economic base;

(3) to understand the potential for additional economic development in

the region; and

(4) to investigate possibilities for improvements to mitigate iden-

tified problems in the region.

The study describes the resource base, and analyzes the geographic
structure of the region, its economic development, its population and settle-
ment patterns, and its communities. This provides a basis for analyzing the
local economy and services available to the region's residents, to determine
their adequacy and their susceptibility to changes in the economic base.
This, in turn, suggests needs and opportunities to maintain or improve living
conditions in the region's communities.

The High Plains Region of Colorado is a small westerly part of the larger
High Plains Region extending throughout larger areas of Nebraska, Kansas and
Texas, and smaller areas of other states (Figure 1). For the Six-State Study
of which this study is a part, the region of concern has been defined as the

part of the High Plains overlying the Ogallala Formation, a ground-water
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aquifer which has been extensively used as a source of.water for a highly
developed irrigated agricultural economy. In Colorado, the boundaries of
this aquifer coincide with the uppermost parts of the drainage basins of the
Republic River in the northern, and the Cimarron River in the southern, part
of the state. The region of concern in this part of the Colorado study,
however, includes the total area of the eleven counties lying partially with-
in the boundaries just described (Figure 2). Changes in the agricultural
economies within the Ogallala Aquifer areas of these counties could presum-
ably affect the entire counties.

This study includes an analysis of the natural resources and economic
potential of the Colorado High Plains, in the regional context of eastern
Colorado as a whole. It examines fgnctiona] geographic relationships, trans-
portation, economic base, population, employment, local services, settlement
patterns, social organization, infrastructure, and investment in the region.
This is the basic information included in Chapter Two, "Regional Description
and Analysis". Chapter Three, "Regional Problems", focuses on the details of
the regional economy which have been of particular concern, such as education,

medical services, transportation, and other services. Chapter Four, "Effects

of Projected Scenarios", analyzes the changes in the Tocal and regional economy

that may be expected to follow possible changes in the agricultural economic
base. Chapter Five, "Economic Alternatives", explores the possibilities of

new developments in agriculture and other economic base activities.

RESEARCH PROCEDURE

Research for this report included the following sources of information:

--Titerature on the U. S. agricultural economy, the Great Plains, non-
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metropolitan industrialization, and regional economics. (See
References. )

--reports and other documents in the files of the Colorado Divisoin of
Planning and other state agencies. (Partially included in Reference.)

--meetings on agricultural land use and on the High Plains Study orga-
nized by the Colorado Department of Agriculture.

--meetings with members of the Colorado State University Cooperative
Extension Service, University of Colorado Community Development
Specialists, USDA and Extension Service field officers, local business-
men and officials, farmers, farm organizations, and state agencies.

--continuous communication with Colorado State University researchers
investigating and analyzing agricultural prices, water resources, and
the regional agricultural economic base.

--Colorado Agricultural Statistics and Census reports on population,
business and agriculture.

--direct observations of communities and agricultural practices in the
High Plains during 12 days of travel in the region for meetings with
groups and individuals.

From this information, material has been selected, organized and analyzed
to assess the results of current trends in the region and their implications.
A large amount of well-supported information about agricultural and economic
conditions in the High Plains Region is available in the publications of the
USDA Cooperative Extension Service, Economic Research Service and university
researchers. Census sources provide considerable information about population,

economic conditions, and agriculture in the region. Discussions with extension




agents and USDA officers provided insights about problems and possibilities.
The Titerature on regional economic development provided a basis for assessing
alternative economic base possibilities. Finally, discussions with local

farmers, businessmen and elected officials, revealed a range of viewpoints

about the region, its economy, and its alternatives.

CONCLUSIONS

The part of the High Plains of Colorado which lies above the 0gallala
Formation contains about 33,000 people in parts of eleven counties. This
area is part of the larger eastern Colorado region containing 141,000 people
in sixteen counties. The High Plains region thus defined contains about one
percent of the state's population, while eastern Colorado {east of the metrg
politan counties) includes about seven percent of the state’s population.

The economy of the High Plains is almost exclusively agricultural, whil
the South Platte and Arkansas valleys have developed somewhat more diverse
economies in their four largest population centers. The relative advantage
of the High Plains has long been in unirrigated wheat production and cattle
ranching, but in the last several decades the development of ground water
resources has given rise to a thriving feed-grain and cattle-feeding economy
in several areas of the region. Changes in the costs of electricity and
natural gas for irrigation pumping, and the pessibility of exhaustion of
ground water resources, have caused considerable concern about the future of
agriculture in the region, This concern has increased in recent years, cul-
minating in the Six-State High Plains-0Ogallala Aquifer Study, of which this
study is a part. In general, the results of the Colorado part of the study

have been encouraging. Research at Colorado State University forecasts a
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mﬁderate]y-growing agricultural economic base for the Colorado High Plains
yring the period 1980 to 2020, assuming current agricultural practices and

’ter—using technigues. If more efficient techniques can be instituted, water

]
s V] be conserved or the regional income from agriculture may be greater than
tecast. Conversely, if expected price increases for feed grains are
él?er than expected, production and incomes in the region will be less than
cast, but water use will be Tess and water resources will be extended.
Tla ﬁgg increases or declines, however, appear unlikely. Thus, the agricul-
" ral economic base of the Colorado High Plains appears generally stable, at
wople ast for the 1980-2020 planning period.
b one Economic alternatives to agriculture as a basis for expanding the re-
et QnéT economy were also investigated. The main possibility for non-
n..'. Eultura] economic expansion in the region appears to be an additional de-
wa :bmant of the local service economy. Industrial development, tourism and
rse -

economic activities appear uniikely to add much to the economy of the
rado High Plains, owing to comparative advantages elsewhere. Possible

'ptions are industries such as fuel alcohol production or sunflower oil

er : e§sing, that could use large amounts of locally-produced raw material and
wonen u@é large volumes of by-products that could be most economically used
nd.. yhas cattle feed. There appears to be more probability of industrial
o _ Eiopment and of further expansion of the agricultural economy, in the more
ureg &fed areas of the South Platte and Arkansa§ valleys. Development in

’ F?; Valleys could increase the economic opportunities available to the

| Zﬁzs ] ?pf the entire eastern Colorade region. This could minimize the need
sty -

oghg people of the region to migrate to metropolitan areas or out of




eastern Colorado, even though opportunities might be 1imited in the High
Plains communities.

The towns and agricultural communities of the irrigated areas of the
High Plains are characterized by stable economies that appear unlikely to be
severely affected by any probable change in their agricultural economic
bases. However, there appear to be opportunities for expanding local service
economies, strengthening the multiplier effects of the agricultural economic
base, and providing desired Tocal services more effectively. Identified
needs include commercial goods and services, medical services, school sys-
tem improvements, and improvements in housing. The large proportion of
elderly people in the region makes medical services and housing especially
important public concerns. _

The agricultural economies of the unirrigated areas of the Colorado High
Plains--based on wheat and cattle--have stabilized at levels that support
only very scattered, small, populations. In these areas, the populations of
most towns have already declined below the Tevels needed to maintain most
commercial services, and have continued to decline during the past decade.

As the operators of the large farms and ranches of this region Tive on widely
scattered farmsteads or in the larger towns, the decline of the smaller towns
in the unirrigated area appear to be a rational adaptation to the economic
base, which may continue.

In summary, the conclusions of this study are as follows.

1. The economic base of the Colorado High Plains region is overwhelmingly

agricultural and will remain so.



2. This economic base is essentially stable, and only marginal adjust-
ments are expected in response to changing water supplies, production

costs, and prices for products, at least until the year 2020.

e

o be 3. The communities of the irrigated area have reached stable equilibrium
with the agricultural economy, and can be expected to remain stable

rvice or to increase slightly in population and services.

omic 4. The communities of the unirrigated area have uncertain futures be-

| cause their populations have declined below the Tevel at which they

T can support adequate regional services. They may survive as resi-
dential settlements with minimal local services, however.

1y 5. Alternative economic base activities, such as manufacturing or tourism,
have very limited possibilities in the High Plains, but somewhat

) High greater possibilities in the larger towns of the South Platte and

o Arkansas valleys.

s of 6. For regional development purposes, eastern Colorado should be con-

t sidered as a whole, to take advantage of possibilities specific to

lo. its four largest population centers in the South Platte and Arkansas

videly valleys.

towns 7. For community development in High Plains towns attention should be

die focused on the agricultural economic base and on development of
community services, rather than on alternative economic base activ-
ities.

eTming] The following chapters present the information on which these conclusions

are based.




CHAPTER TWO
REGIONAL DESCRIPTION

Socio-economic conditions are largely a result of regional characteristic
location, resources, economic base, population, cultural development, and en-
vironmental characteristics. These all affect socio-economic conditions in
various ways. This regional description, then, is organized on the basis of
the following characteristics:

--resources

--economic base

--location

--population and employment

--settlement patterns

--community conditions

RESOURCES

The main natural resource of the Colorado High Plains 1is agricultural
land. 1Its use is dependent on water, which is related to climate and accumu-
lated ground water deposits. Less important resources include oil and gas,
wildlife, and scenic and environmental qualities. Cultural resources include
the towns of the region, and its farms, irrigation systems, and transportation
systems. Together these natural and cultural resources determine the region's
potential and future development. Resources vary throughout the larger High
Plains Region, and even through the Colorado High Plains.

These variations affect the possibilities of growing alternative crops

in different parts of the Region, the effects of higher water costs or depleted
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water supplies, and the costs of production in general. Thus, conclusions
about the effects of declining water resources or increasing production
costs, and the resulting socio-economic consequences, cannot be uniformly
applied throughout the High Plains nor even through the Colorado High
Plains.

A major characteristic of semi-arid climates is that mean total precip-
itation is not only lower than in humid regions, but that annual variation is
greater. In eastern Colorado, droughts lasting several years occur at ten to
twenty year intervals, with serious crop losses and wind erosion.

The soils of the region are inherently fertile. Because of this and the
climatic conditions, farmers in the Great Plains generally use less fertilizer
and pesticides than the national average, although they use slightly more
fuel for tillage, and large amounts of energy may be used for pumping irri-
gation water. (1)

Much of the area of the Colorado High Plains is grassland of various con-
ditions and productivity. 1In the past this land has supported a large range
cattle industry, but at present it may be understocked in some places,
according to Extension Service livestock specialists. This probably reflects
the present unprofitability of range livestock or "cow-calf" operations and
the tendency of many farmers to specialize in crop production and cattle
feeding.

Land use in the Colorado High Plains, then, consists mainly of cropland
and rangeland. Cropland area is mainly unirrigated, but in several counties
the smaller areas of irrigated cropland produce a majority of the crop value

(Table 1). Most of the land irrigated with ground water is in four counties--

- 11 =



Table 1

Area and Value of lrrigated and Unirrigated Crops in the Six High
Plains Counties Having Significant Areas of lIrrigated Land, 1979.

Yuma K.Car. Phil. Baca Wash. Chey. Total

Harvested Area 385 355 201 430 371 173 1915
(Thousands of Acres)

Irrigated 213 118 89 108 53 25 606

Unirrigated 172 237 112 322 318 148 1309

Crop Value (Sales) 84 . 57 45 Ll 45 15 290
(Millions of Dollars)

Irrigated 65 32 32 12 11 5 157

Unirrigated 20 25 14 31 35 10 135

Compiled from data on individual crops from Colorado Agricultural Statistic
1980. Colorado Department of Agriculture.
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Baca, Kit Carson, Phillips, and Yuma. Little land is irrigated in the other
High Plains counties, or in the High Plains areas of counties that include
surface irrigation in the South Platte and Arkansas valleys.

The other resources of this region--wildlife, scenic quality, and environ-
mental characteristics--have contributed Tittle to the regional economy, and

are unlikely to do so..

ECONOMIC BASE

The economic base of the Colorado High Plains is almost entirely agri-

Totsl culture and ranching. The main limit to agricultural production is water.
1318 This 1imit has been temporarily transcended on about 600,000 acres of the
606 region through irrigation. The irrigated area is less than one-third of the
s total harvested area of the Colorado High Plains, but in 1979 this area pro-
23 duced about $157 million in crop value, or about half of the total value of
157 crops produced in the region (Table 1).
18 Except for the irrigated area, which is only about five percent of the
total area of the region (Table 2), land use is very extensive--producing
high total value, but low value per acre.

Agriculture
According to the 1974 Census of Agriculture, the five most productive

High Plains counties together produced about 17 percent of the total value
of agricultural products and Tivestock sold in Colorado (Table 3}, All of
eastern Colorado, including the South Platte and Arkansas valleys, the High
Plains, and the metropolitan counties, produced 86 percent of all the crop

and livestock sales value in the state.

w 1Y -




Table 2
Land Use--Colorado High Plains Counties, 1974
(thousands of acres)

Area in Farms and Ranches

Cropland Pasture Total
Irri=  Unirri- or County
total gated gated Total Range Area
Major Irrigation Counties
Yuma 1400 173 476 649 734 1523
Kit Carson 1374 124 . 605 729 602 - 1389
Baca 1400 86 621 707 668 1640
Phillips L6 7 61 315 376 81 435
Total Lok N 2017 2461 2085 4987
Minor Irrigation Counties
Washington 1382 30 723 753 587 1616
Cheyenne 905 17 361 378 515 1134
Kiowa 1002 12 Lok 476 463 1131
Lincoln 1615 5 358 363 1210 1659
Total Lok 6L 1906 1970 2775 5540

*Includes land outside Phillips County which is part of farms in the county.

Source: Census of Agriculture, 1974, Part IV. County Data.

- 14 -




Table 3

Market Value of Agricultural Products and Livestock Sold, Eastern
Colorado, 1974

(millions of dollars)

Colorado Total 1962.1 (100% of State)

High Plains Counties--Irrigated

Baca Li.9
Kit Carson 97.4 . .
Phillips 45.0 Metropolitan Counties
?ashlngton hg.; P 5h. L
e .-, A Arapahoe 12.6
" Boulder 20.6
Total 326.7 (16.6% of state) Botiitas 61
High Plains Counties==Unirrigated E:bgggo }g::
Jefferson 8.8
Kiowa 22.9 i
2.2
Lincoln 27.0 karimes 2
Cheyenne 19.5 Total 181.9
Total 69.4 (3.5% of state) (9.0% of state)

Arkansas Valley Counties

South Platte Valley Counties

Bent 2.7
Logan 144.9
growley 32'9 Morgan 148.6
bl > 'g Sedaw! ck 28.1
rowers _J5.2 Weld 600.9
Total 186.7 (9.3% of state) Total 422.5

(47% of State)

—_—

Source: Census of Agriculture, Colorado, County Summary Data, 1974,
Table 8, p. 11-9.
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Throughout eastern Colorado, most of the crop value is produced on irri-
gated land. This is in contrast to the more extensive production of wheat
and range livestock in the unirrigated areas that comprise the majority of
the Tand of the High Plains. In the High Plains there are about 4.8 million
acres of rangeland, and nearly 4 million acres of unirrigated cropland, in
addition to about 600,000 acres (in 1979) of irrigated cropland. Thus, the
less intensive land uses dominate the landscape of most of the region, even
though the much smaller area of irrigated land produces nearly half the total
crop value of the entire High Plains Region of Colorado.

Range Tivestock production was one of the earliest economic activities
in the High Plains, preceding agriculture, but has recently been somewhat
neglected. Concentration by farmgrs on wheat and irrigated feed crops,
together with an unfavorable cattle market, seems to have diminished the
interest in ranching, even though Extension Service livestock specialists
believe there is a potential for expanding this industry with the available

rangelend.

011 and Gas

During the 1950's, oil and gas discoveries and development in the High
Plains contributed substantially to the regional economy in Washington
County, and to a lesser extent elsewhere, but at present, oil and gas pro-
duction is declining and contributes little to the local economy. The 1978
royalty payments of 2.1 million dollars on oil and gas are small compared with
the total 1978 crop sales value of $237 million for the eight High Plains

counties. (2,3) Continuing decline of oil and gas production in the region

&, 1B =




n irri-

heat

Y OF

1i11i0n

16

» the
even

e total

ities

hat

he
sts

lable

High

ro-
1978
ed with
ns

gion

is expected, from eight million barrels of crude oil in 1970 to three million
in1980, and only about 500 thousand barrels in 2000. Natural gas production
is expected to follow a similar trend, from 12,000 million cubic feet in 1970

to less than 10,000 million in 1980 and 4,000 million in 2000.

Other Economic Activities

Services to tourists and other travellers bring some income to the re-
gion. Five transcontinental highways cross eastern Colorado. Most of the
towns have at least a motel, restaurant, and service station, and the larger
towns have several of each. Generally, the region is fairly scenic, and some
of the towns could be considered interesting or attractive. But the attrac-
tions of the region are scattered over too large an area to create focal
points for tourists, so services to tourists remain a very smai] part of the
local economies. Tourism has probably declined somewhat in the High Plains
region since demographic changes, increasing gasoline costs, and changing
recreational preferences have tended to discourage transcontinental auto-
mobite touring.

The larger towns of eastern Coloradc, including several High Plains

towns, have attracted substantial numbers of retired people. Most of these

people lived in the region before retiring or have returned to the region after

leaving to make their livings elsewhere. Retired people support the local
economy from their savings and income from outside the region, purchasing
housing, food, transportation, and medical, dental, and social services. This
demand has contributed substantially to the maintenance of a disproportion-
ately large number of retirement homes and hospitals in several of the larger

towns. Retired people also contribute largely to the social life of several
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towns, having more Teisure time than people who are still working, and

sometimes extensive experience in a variety of activities.

Local Services

Local wholesale, retail, and services are not generally considered to
be economic base industries, but they intensify the local economic structure,
increase the multiplier effect of basic income, and retard the flow of income
out of the region. The development of these sales and service industries
reflects the Tevel of economic development, the internal viability of the
regional economy, and its resistance to influences from outside the region.
Table 4 outlines the wholesale, retail and service eccnomy of the region for
both High Plains and the more populated valley counties. This table also
shows the differences between the more developed economies of the irrigated
counties in the High Plains and the valleys and the Tess developed economies
of the unirrigated counties.

The relative intensity of business activity is better shown by the ratio
of transactions to population for retail, wholesale and services (Table 5).
For example, the very high ratio for Denver reflects the city's position as
the major commercial center of the state and of a large metropolitan region,
Excluding Denver may provide a better basis for comparison among rural areas,
as the average for the state, including Denver, is $10,600 per person, but
without Denver it is only $7,600. Two irrigated High Plains counties--Kit
Carson and Phillips--have per capita transactions values higher than the
state average, as do two South Platte Valley counties--Logan and Morgan.
These ratios indicate a high level of economic activity and Tocal self-

sufficiency in these counties, and also a high income multiplier. Conversely,
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Table 4

Value of Sales and Services and Number of Establishments--Selected

Eastern Colorado Counties and Towns

(Values in millions of dollars)

All Establishments

County Retail Wholesale Services
or Town Number  Sales Numbe r Sales Number  Receipts
Baca 88 14.0 22 28.9 81 1.9
Kit Carson 108 26.7 29 97.4 96 3.8
Burlington 76 21.3 12 47.4 62 2.8
Phillips 63 12.8 19 35.8 41 0.9
Washington 69 10.5 18 20.3 51 1.0
Yuma 12t 26.0 39 58.3 96 3.1
Total hh9 90.0 127 240.7 365 10.7
Cheyenne Lo 5.9 8 6.3 33 0.8
Kiowa 25 g 13 Fiths 16 0.5
Lincoln 88 19. 4 22 16.6 75 2.5
Total 153 28.8 43 30.4 124 3.8
Logan 245 70.9 67 162.1 214 12.1
Sterling 212 67.7 kg 112.8 188 153
Morgan 258 75.8 76 187.3 228 8.1
Brush 75 17.5 17 107.4 66 1.8
Ft. Morgan 158 54.5 46 51.7 144 6.0
Otero 251 63. 1 bl 70.0 (est.)222 7.4
Ladunta 127 40.0 22 43.0 (est.)131 5.0
Rocky Ford 78 16. 4 21 23.3 54 1.7
Prowers 181 51.9 43 L9.6 165 7.8
Lamar 141 L47.2 31 37.0 (est.)128 7.3
Total 935 261.7 247 L469.0 829 35.4
Lolorado 25675 9825 5457 15618 30112 2481
Sources: U.S. Bureau of the Census, Geographic Area Series, Colorado--1977

Census of Retail Trade, 1977 Census of Service Industries, and

Census of Wholesale Trade.
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Table 5

Value of Sales and Services per Capita, Colorado, Denver
and Selected Counties and Regions--1977

Population, Sales & Receipte-Retail, Wholesale, Services
Place Thousands '

Total, Per Capita Pércentage
High Plains Counties--irrigated > Millions $ Thousands of State
Baca 5. L4y 8 7.9 0.2
Kit Carson 7.8 127.9 16.4 0.5
Phillips L. 4 4.5 11.3 0.2
Washington 5.5 31.8 5.8 0.1
Yuma 9.5 87.4 9.2 0.3
Total 32.9 341. 4 10.4 1.2
High Plains Counties - unirrigated
Cheyenne 2.1 13.0 6.2
Kiowa 1.9 11.5 6.1
Lincoln 4.8 38.5 8.0
Total 8.8 63.0 7.0 0.2

South Platte & Arkansas Valley Counties (most populated only)

Logan (S. P1.) 19.8 2451 12.4 0.9
Morgan (S. P1.) 21.6 5 12.6 el
Otero (Ark.) 23.9 140.5 5.9 0.5
Prowers (Ark.) 13.8 109.3 7.9 0.4
Total 79.1 766.1 9.7 2l
Colorado 2626.0 27924.0 10.6 100.0
Denver L4751 11648.0 24.5 41.7
Colo. (except
Denver) 2151.0 16276.0 7.6 58.3

Compiled from Colorado population estimates for 1977 (State Demographer's
Office) and data in Table 4.
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the lower ratios for Baca, Washington, Cheyenne, Kiowa and Lincoln
Counties reflects their simpler and less-developed economies, lower multi-

pliers, and greater use of goods and services from outside the county.

INTERREGIONAL RELATIONSHIPS

The Colorado High Plains may usefully be considered as a part of the
larger six-state High Plains Region mainly because of agricultural simi-
larities and because the entire region markets its grain and 1ivestock pro-
ducts through similar channels (Figure 1). However, the Colorado High
Plains Region shares many characteristics with the rest of eastern Colorado,
and its proximity to Denver and the Colorado Metropolitan Area* gives all of
eastern Colorado a unique association with this heavily-populated part of
the state.

The regional structure of eastern Colorado, including the High Plains
may be usefully defined according to several criteria. These include the
markets where its products are sold, its sources of goods and services, its
social connections, and its economic alternatives. For this study these
connections are important to explain the effects of changes in the Tevel of
economic activity or population location in the region. The Tocations of
possible economic alternatives are especially important in considering the
possibility of migration within the region or out of it as an adaptation to

change in the resource base or other economic conditions. More specifically,

*

Throughout this report the term "Colorado Metropolitan Area" is used to refer
to the most densely-populated part of the state which may be roughly defined
as a strip about 40 miles from west to east extending for 190 miles from Fort
Collins south to Pueblo. This area is sometimes referred to somewhat
erroneously as the "Front Range Urban Corridor".
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if changes in water supplies,

decline in the High Plains counties, what are the possibilities of maintaining

economic opportunities, employment, and community services within the larger

region of eastern Colorado?
Most of the wheat grown
throughout the Unijted States.

Colorado was so distributed,

crop of the Colorado High Plains--is mainly used at feedlots in eastern

Colorado, and is moved mainly by truck over short distances. Grain-fed

cattle are shipped to Denver

Thus, the market for High Plains cattle and feed grains includes the Colorade
Metropolitan Area. Some of these commodities go directly to the metropolitan
area, and some move through feedidts and packing plants elsewhere in eastern
Colorado. As the Colorado Metropolitan Area is growing in population, this
market is increasing in importance for all of easterﬁ Colorado, expanding the
economic potential of the entire region.

With the growth of the Colorado Metropolitan Area, the market for other

agricultural products may also be expected to expand. Increasing transpor-

tation costs for meat, milk,

crease the potential demand for these products from eastern Colorado. The

South Platte and Arkansas va

production costs, or markets cause a population

in Colorado is shipped to markets and terminals
Only 20 percent of the corn produced in

however. (4) Corn--at present the highest-value

and to packing plants in Kansas or Nebraska.

vegetables and fruits are likely to further in-

1leys have a proven capability to provide part

of the food needs of the Colorado Metropolitan Area, having produced food for

Denver and other Colorado ci

cost California producers.

ties before this market was taken over by lower-

With increasing population in the Colorado Metro-
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politan Area, increasing production costs in California, and increasing
transportation costs, the advantages of food production in the South Platte
and Arkansas valleys, and perhaps elsewhere in eastern Colorado, should
increase.

Interregional relationships may be described in terms of the supply of
goods and services as well as markets for the products of the region. Those
goods and services include consumption goods as well as the machinery, equip-
ment, materials, information, and other services needed for agricultural pro-
duction. Like the marketing network, the supply network of the High Plains
is complex and may be considered as a part of the economy of eastern Colorado,
and of the Colorado Metropolitan Area. As the area considered increases, of
course, the relative importance of the High Plains economy in the total,
decreases. Thus, purchases by High Plains residents and producers are almost
the entire economic base of High Plains towns, contribute significantly to
the economies of the valley towns, are of minor importance in the economy of
the Colorado Metropolitan Area, and are insignificant in the national economy.

Durable goods are obtained from.a wide area. Some are undoubtedly
ordered by mail from major national markets, some are brought in personally
from distant sources. Most, however, are purchased in Colorado. Nearly all
towns of more than 1,000 people, and several smaller ones, have automobile
dealerships, hardware stores, and clothing stores. However, many of the
people of the High Plains make frequent trips to the Targer valley towns such
as Sterling, Fort Morgan, Lamar or La Junta, or to Denver or other Metro-
politan Area towns. Here they can find larger selections, and sometimes

lower prices, so a substantial proportion of durable goods purchases are made
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outside the High Plains region. As food is bought more frequently than dur-

able goods, a larger proportion is obtained from the High Plains towns. te
Nearly all of the towns of more than 700 people, and some smaller towns, have
grocery stores, but many of these stores have Timited selections. For people ir
1living in remote areas or small towns, weekly, biweekly, or monthly trips to in
a larger town to obtain a Targe part of the food supply are common. For most vi
High Plains residents these sources are Limon, Sterling, Fort Morgan, Lamar or
and La Junta, as well as the larger towns of the High Plains--Burlington, Yuma, e
Wray and Holyoke, and perhaps the larger Kansas towns. In
Services are also obtained from a wide area. People in rural areas gen- Se
erally show more ability to provide their own services or do without them of
than urban residents, but certain ser;ices-—mechanicai, construction, financial th
and medical, for example--are usuai1y purchased. The existence of automobile
dealerships in High Plains towns is probably supported more by service func- Moy
tions than by sales, although sometimes the service function enhances local the
sales. Most towns of more than 1,000 people and some of the smaller ones have dec
banks and insurance firms. Medical services are limited in the region. Al- rat
though there are nine hospitals in Colorado High Plains towns, the number of Thi
physicians, dentists, nurses and technicians is Timited, so medical and dental wic
services are often obtained in the valley towns, in Denver, or in other cities of
of the Metropolitan Area. in
Production goods are also obtained through a widespread network. Farm dec
machinery and equipment are available in most of the larger towns, together but
with necessary maintenance and repair services. Complete center-pivot irri- reg

gation systems are provided mainly by dealers in Yuma in the High Plains,

Lamar in the Arkansas Valley and Sterling in the South Platte valley. Seed,
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fertilizers, pesticides and other supplies, on the other hand, are mainly ob-
tained from local dealers who often also operate elevators for grain shipment.

Agricultural services include--in addition to supply and marketing--
information, insurance, finance, maintenance of and repairs to equipment, and
installation of storage structures and irrigation systems. All these ser-
Vices are available in the larger towns in the region. Some of them, however,
originate in the Colorado Metropolitan Area. (For example, somé major equip-
ment distributors and providers of financial services are based there.)
Information and research services are provided by the Cooperative Extension
Service and Department of Agriculture through a network consisting of regional
offices at Denver and Fort Collins with field offices in the county seats in
the High Plains.

Social as well as economic connections are part of the regional structure.
More than 15 percent of the residents of the High Plains moved from outside
their counties of residence between 1965 and 1970 (Table 6). The stable or
declining population of the region has generally been the result of a high
rate of emigration at the same time new residents were coming into the region.
This has undoubtedly extended social connections--at least with relatives--
widely throughout the region, Colorado, and the United States. Maintenance
of families within close proximity has frequently been expressed as a goal
in maintaining economic opportunities in eastern Colorado. The extent to which
decisions to leave the region are based on economic opportunities is unknown,
but such opportunities undoubtedly influence decisions to remain in the

region.
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Baca
Cheyenne
Kiowa

Kit Carson
Lincoln
Phillips
Washington

Yuma

Table 6

Mobility of Population - 1970

Population Born in
-Total Colorado
5564 2641
2508 1267
2012 1025
7547 3921
4836 2592
4131 2092
5550 3131
. 5125
40692 21794

Residence in 1965

Different Different Different
House County State
1855 740 13% 471
676 337 13% 201
816 382 19% 223
2517 1292 17% 666
1592 787 16% 307
1287 751 18% 283
1416 617 11% 267
2969 1409 17% 450

6315 15.5%

Source: Census of Population, 1970, Part 7-Colorado, Vol. 1

of Population, Table 119,
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POPULATION AND EMPLOYMENT

As in most of eastern Colorado, population in the High Plains region is
closely related to economic conditions. These have generally been closely
related to the agricultural economy, and have responded to climatic cycles,
agricultural mechanization, and irrigation. The people of the High Plains
have reacted to economic pressure by moving into or out of the region, or
within it. The 1970 Census indicates that about half of the residents of
High Plains counties were born in Colorado, and more than 15 percent had
moved from another county in the previous five years (Table 6).

The responsiveness of the population to economic opportunities has largely
prevented income from declining to extremely low levels (Table 7), but has
instead caused a continual decline in population since the 1920's (Table 8,
Figure 3). The people of the High Plains have not become immobilized by re-
gional attachments or cultural differention that would decisively limit their
ability to migrate in response to changing economic conditions, as has
happened in parts of the San Luis Valley, for example.

Several High Plains towns--notable Burlington, Holyoke, Wray and Yuma--
have developed fairly prosperous internal economies, but their economic di-
versity is still low compared to urban areas (Table 9), leaving employment
and economic activities vulnerable to changes in the primary sector--agricul-
ture. Possibly in the larger valley towns--Fort Morgan, Sterling, Lamar and
La Junta--both the primary and other economic sectors may have become diverse
enough to reduce their vulnerability to climatic, economic, and technical
changes in agriculture.

The age structure of the High Plains population, 1ike that of most of

eastern Colorado, reflects the pattern of migration from the area in early
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Per Capita Annual Income, 1977 (estimated) and Family Income

Table 7

and Poverty Status, 1969

Income less than

Per Capita Family Income, poverty level, 1969
County Income, 1977 1969 (dollars) Number of Percent of

(dollars) Median Mean families population
Baca L874 6728 8677 270 17
Kit Carson 4650 7459 9418 279 14
Phillips 5868 7561 8124 170 15
Washington 5550 6786 7938 210 14
Yuma 4477 6623 7728 326 14
Cheyenne 4085 6800 8017 101 17
Kiowa 4133 6567 7421 84 15
Lincoln 4320 7786 8256 174 14
Logan 5120 8186 9210 528 11
Morgan Lokl 7554 8492 730 14
Otero 4252 6849 7746 985 17
Prowers 429k 6755 8124 620 18
Denver 7093 9654 11440 11911 9
State 6118 9555 10875 49850 9
Urban 7000 (est.) 9951 11266 34416 8
Rural 5300 (est.) 8190 9499 15434 13
Sources: Census, Population, Colorado, 1970, Tables 68, 69, 124.

Colorado, State Demographer, Population Estimates, April, 1980
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Table 8

Population of High Plains and South Platte
and Arkansas Valley Counties = 1910-1980

1910 1920 1930 1940 1950 1960 1970 1980
) : 2516 8721 10571 6207 7964 6310 567k 5366
't of (it Carson 7483 8915 9725 7512 8600 6957 7530 7564
\tion illips 3179 5499 5797 Lo48 YN Liho 4131 4526

iashington 6002 11208 9591 8336 7520 8625 5550 5301
/ 8499 13897 13613 12102 10827 8012 8544 9658
: 27679 48240 49296 39105 39835 35244 31429 32415
]
J yenne 3687 3746 3723 2964 3453 2789 2396 2137
d 2899 3755 3786 2793 3003 2425 2029 1867
: incoln 5917 8273 7850 5882 5909 5310 4836 4679
: 12503 15774 15359 11639 12365 10524 9261 3683
'-l

. 9549 18427 19946 18370° 17187 20302 18852 19772
| - 9577 16124 18284 17214 18074 21192 20105 22313
A : 20201 22623 24390 23571 25275 24128 23523 22393
7 rowers 9520 13845 14762 12304 14836 13296 13258 13038
8 | 48847 71019 77382 71459 75372 78918 75738 77516
) 5043 9705 9134 9653 8775 7419 6493 5922

rowley N.Av. 6383 5934 5398 5222 3978 3086 2961
> gwi ck 3061 4207 5580 5294 5095 4242 3405 3264
8 8104 20295 20648 20345 19092 15639 12984 12147
3 Counties 97133 155298 162685 142548 146664 140325 129411 130761

freliminary Census Data.

“Ource: Census, Population, Colorado, 1910-1980.
980
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Figure 3

Population Trends in High Plains and Major South Platte and Arkansas Vall
Counties 1910-1980 b

Source: Table 8.
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Table 9

unties Employment in High Plains Counties of
Colorado, 1979, by Sector

Number of Employees, 1979%

Economic Sector Baca Chey. Kiowa K.Car. Linc. Phil. Wash. Yuma
Agricultural Services Fk *k 0 53 ik Ly 35 53
Mining & Drilling w 7 o ok w 0 15 51
_ Contract Construction 22 8 ok 81 13 L9 34 179
igase Manufacturing 1o wx 71 wh il o33
) Transport & Utilities Lo 58 19 95 58 71 92 118
Wholesale Trade 114 34 24 338 123 119 93 312
Retail Trade 252 75 79 410 381 229 157 548
Finance, Insurance
and Real Estate L7 26 R 70 35 L6 k9 102
Services .82 36 70 399 225 105 113 207
Government 443 218 203 585 433 345 369 587
ko TOTALS 1014 512 395 2102 1268 1052 971 2190

*Annual mean.
**Not available--confidential.

Source: Colorado Division of Employment (unpublished).
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Table 10

Agricultural and Non-Agricultural Employment and Unemployment

Monthly Average, January-December, 1979

County Emp loyment Unemployment
Agricul- Percent Percent of
Total tural® Other Agric. Number  labor force
High Plains, Irrigated
Baca 2416 686 1730 28 21 0.9
Kit Carson 3716 955 2761 26 78 2.3
Phillips 1922 523 1399 27 28 1.4
Washington 2258 868 1390 38 38 1.7
Yuma 4361 1180 3181 27 57 1.3
High Plains, Unirrigated
Cheyenne 1017 347 670 34 14 1.4
Kiowa 796 313 L83 39 13 1.6
Lincoln 2470 435 2035 18 45 1.8
South Platte Valley
Logan 9234 1105 8129 12 245 2.6
Morgan 10571 1724 8847 16 375 3.4
Arkansas Valley
Otero 10057 720 9337 7 L5 4.3
Prowers 6557 932 5625 14 216 2.2

*Agricultural employment includes farm operators and farm workers.

Source: Colorado Division of Employment, County Labor Force Estimates,

w39
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adulthood to seek economic opportunities elsewhere. In some cases, this is
tater followed by a return to take over the family farm and sometimes even-
tual retirement in the region. In other cases, the return is Tater and only
for retirement. The resuit is a larger proportion of older peopie in eastern
Colorado than in the entire state. For the state, 8.5 percent of the ﬁopu—
Tation is older than 64 years, while for the High Plains the percentage over
64 ranges from nine percent in Cheyenne and Kiowa Counties to 19 percent in

Phillips County. The range is as follows:

Phillips 19% Washington 15% Prowers 12%
Yuma 18% Baca 14% Logan 11%
lLincoln 17% Kit Carson 13% Cheyenne 9%
Otero 17% Morgan 13% Lincoln 9%

{Source: 1980 Census, Population, Colorado, P%e1iminary.)

Phiilips and Yuma Counties in the High Ptains, and the Targer valley
towns, contain fairly extensive complexes of retirement homes and services for
elderly pecple. Whether this is the reason for, or the resuit of, the large
proportion of people over 64 years of age in these counties is unclear. By
contrast, Kit Carson County has a re]afive1y Tow proportion of elderly people
even though it contains Burlington, the Targest town in the Colorado High
Plains.

As would be expected, employment in the regicn is predominantly in agri-
culture. In addition, much of the employment in cther sectors is actually in
agricultural support services. While mechanization has reduced the number of
workers directly employed in farm operations, it has increased the number
employed in machinery and equipment sales and services.

The increase in agriculiural service workers has not been as large as

the decrease in the number of farm workers, but total payments may be close,
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as most agricultural service workers are paid more than farm workers. Agri-

cultural services include sales of, and services to, machinery and irrigation fair
equipment, including trucks and other vehicles, fertilizer, pesticide, and ture
herbicide sales and application serivces, transportation, construction, omie
finance, and information services. Some of the latter services, especially in r
research and information, are mainly included as "government" in employment popu
data. cond
Population Changes 1970-1980

Population changes in the High Plains area between 1970 and 1980 have have
been closely related to the development of irrigated agriculture. Generally, lati
the areas with irrigation have gained population while those without irriga- incr
tion, or with very 1ittle, have lost population (Table 8). larg

Specifically, population remained unchanged in Kit Carson County and i abil
creased by 400 people in Phillips County, and by 1,100 people in Yuma County
where the irrigated land area is still being expanded. The exception is Ba of s
County, where the population has declined continuously since 1950, and con- Appa
tinues to decline as ground water availability and energy costs become in- Valle
creasingly unfavorable. SETTI

Populations continue to decline in the High Plains counties having 1it
or no irrigated land--Cheyenne, Kiowa and Lincoln--but the rate of decline § great
only about half the 1960-70 rate. Apparently the populations of these diffe
counties are closely approaching a balance with their agricultural capabilit ment
The population declines in these counties from 1970 to 1980 were mainly out Figur
side the larger towns, and these towns have shown little population change the d
since 1970. Color
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In general, then, the population of the Colorado High Plains has been
fairly stable, with slight increases in areas of intensive irrigated agricul-
ture and slight decreases in areas with unirrigated wheat and ranching econ-
omies. Exceptions have been Yuma County, where population has grown strongly
in response to the expansion of the irrigated area, and Baca County, where
population has continued to decline in response to difficult agricultural
conditions.

In the South Platte Valley the populations of Logan and Morgan Counties,
have continued to increase from 1970 to 1980. During this period the popu-
lation of Logan County increased by nearly 1,000, while that of Morgan County
increased by 2,200. These increases seem to reflect the attractiveness of the
larger towns in these counties--Sterling, Brush and Fort Morgan--and their
ability to sustain moderate internal economic growth,

However, in the Arkansas Valley populations of counties containing towns
of similar size and characteristics have not grown, but have declined slightly.
Apparently, these areas have not been as highly regarded as the South Platte

Valley for residential and business locations.

SETTLEMENT PATTERNS

The distribution of population, towns, and smaller settlements varies
greatly throughout eastern Colorado. In the High Plains, the most obvious
difference is between areas having extensive irrigated agricultural develop-
ment and areas of unirrigated agriculture and ranching (Tables 11, 12, 12,
Figure 4). Between the High Plains and the South Platte and Arkansas valleys
the difference is even greater. The main population concentrations of eastern

CoTorado are in these valleys, and include the areas around Brush and Fort
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Settlement Patterns

TABLE 11

High Plains Counties, Colorado, 1980

Place and Population

Other Incorporated Places

County Main Town(s) >500 pop. <500 pop. Unincorp. (pop.)
Baca Springfield Walsh Campo 185 2270 (h42%)
5366 1656 866 Vilas 118 (7 settlements)
Pritchett
187
Two Buttes 84
Phillips Holyoke Haxtun Paoli 1341 (29%)
4526 2098 1008 81 (4 settlements)
Kit Carson Burlington Flagler Bethune 145 2782 (37%)
7564 3116 545 Seibert 178 (6 settlements)
Stratton Vona 94
704
Washington  Akron Otis 534 3065 (58%)
5301 1702 (4 settlements)
Yuma Yuma 2820 Eckley Lheh (46%)
9658 Wray 2131 262 (6 settlements)
Cheyenne Cheyenne Wells Kit Carson 922 (L43%)
2137 938 277 (3 settlements)
Kiowa Eads 810 Haswell 127 843 (45%)
1867 Sheridan L. (4 settlements)
87
Lincoln Limon 1804 Hugo 787 Arriba 238 1684 (36%)
4679 Genoa 166 (4 settlements)
Source: 1980 Census of Population and Housing, Colorado

(Preliminary Report) January, 1981.
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TABLE 12

Settlement Patterns, South Platte and
Arkansas Valley Counties, Colorado, 1980

Place and Population

Other lIncorporated Places

County Main Town(s) >500 pop. <500 pop. Unincorp. (pop.)

Bent Las Animas 2818 3104 (52%)

5922 (4 settlements)

Crowley Ordway 1129 Crowley 192 1085 (37%)

2961 Olney Spgs. (no settlements)
253

Sugar City 302

Logan Sterling Crook 179 6998 (35%)
19772 11364 Fleming 392 (2 settlements)
I1iff 218
Merino 252
Peetz 219
Morgan Fort Morgan 8759 Hillrose 8031 (36%)
22313 Brush 4074 213 (3 settlements)
Otero La Junta 8297 Fowler Cheraw 233 6801 (30%)
22393 Rocky Ford 4717 1217 Manzanola (2 settlements)
' 459
Swink 669
Prowers Lamar 7699 Granada Hartman 127 3270 (25%)
13038 553 Wiley 430 (4 settlements)
Holly 959
Sedgwick Julesburg 1524 ovid 439 1043 (31%)
3264 Sedgwick 258 (no settlements)

Source: 1980 Census of Population and Housing, Colorado
TPreliminary Report), January, 1981.
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Table 13

Population Distribution by Settlement Size,
Eastern Colorado, 1980

High Piains Counties Valiey Totals, 1
2 Counties Countids

Irrigated1 Unirrigated

Total Population 32,415 8,683 89,663 130,761
Percent in:

- unincorporated areas 44 19 34
- incorporated places 56 81 66
- of 5000-12,000 0 0 40
2500-5000 18 - 0 13
1500-2500 23, 21 2
500- 1500 11 50 6
<500 people 4 10 5

1) Baca, Phillips, Kit Carson, Washington & Yuma
2) Cheyenne, Kiowa & Lincoln
3) Bent, Crowley, Logan, Morgan, Otero, Prowers, Sedgwick

Source: Tables 11 & 12
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Morgan, Sterling, Lamar, and Rocky Ford and La Junta. The approximate popus “the sme

lations of these are as follows:

Brush-Fort Morgan: 20,000 La Junta-Rocky Ford: 23,000
Sterling: 20,000 Lamar: 12,000

In the High Plains, Burlington is the largest town. It is also the toy
that is farthest from any larger town, and is thus the major service center
of the region. The smaller settlements to the west of BurTington essential]
function as its satellites, providing residential locations and a few ser-
vices, such as fuel and fertilizer sales and grain storage and shipment sg
vices. The second most important service center is Yuma, followed by W
Holyoke, Springfield and Akron. Several smaller towns--Haxtunm,
Eads and Cheyenne Wells provide more'limited services. Burling-tf
is the only High Plains town large enough to include any significan
of people from smaller towns in its service area. Altogether, Burli
service area includes about 7,000 to 8,000 people--most of the resid
Kit Carson County plus some of Cheyenne and Yuma Counties.

Three of the four population centers of the South Platte and Ar
Valleys, therefore, each contain about three times as many people as
Burlington area--the largest population center in the High Plains.
although the larger High Plains towns are quite well-developed for
the larger valley towns remain the most important service centers in e;

Colorado, and have the greatest potential for further development.

COMMUNITY CONDITIONS

Settlements in the Colorado High Plains range from crossroads to s
towns. Most originated as shipment points and minimal service centers o

east-west railroads or as rural post offices with a general store. Some o

Al



e po he smaller settlements along the railroads have survived as elevators, very

| imited service centers, and residential locations of a few farm families and
'thers. With the institution of rural mail delivery and faster transportation,
bst of the minimal settlements away from the railroads have disappeared or
urvive only as several houses occupied by farm famiiies.

The small settlements-~of less than 500 people, usually--still provide
iinimal services, usually limited to an elevator and a service station. These
fer local services to farmers and to the highway trade, such as automotive
Ehd farm machinery service and repair, motor fuel, and some agricultural
upplies.

The larger towns--Akron, Holyoke, Springfield, Wray, Yuma, Buriington,

and Limon--generally offer most of the necessary agricultural supplies and
services, basic medical services, food, agricultural extension and informatien
éervices, financial and insurance services, and contain larger eiementary and
ﬁigh schools. They all have at least one hardware store and one to several
farm machinery dealers and automobile dealers. Burlington--with more than
3,000 people, the largest town in the Colorado High Plains, and one of the
mdst prosperous-~has four physicians, two dentists, two optometrists, five

ir s financial institutions, a 50-bed hospital, and a local newspaper. Yuma has
asté hear1y as complete services, but its hospital is smaller and physicians have
' shown 1ittle inclination to stay in the town. Although Yuma is as nearly as

large as Burlington, it is closer to two other towns--Akron and Wray--both cf

which are within 30 miles.

Infrastructure and Public Investment

Public tnvestment in High Plains towns includes the usual water and

sewer systems, streets, hospitals, schools, libraries, and a variety of
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other services. Infrastructure in the region is generally adequate and in fa1
reasonably good condition. Streets appear adequately maintained. Water and the
sewer systems generally seem to receive--or need--little attention. The 1
Water Quality Management Plans for Planning Regions 1, 5, and 6 reveal few i
significant problems in the sewer systems of any of the High Plains towns. (5) »
Although some of these systems are old, many have required 1ittle attention a -
have geven little trouble. Occasionally, major water or sewer system replace= Yun
ments or improvements have been required, but their costs have generally been -
less than $500,000. (6) However, most of the systems were installed in the »
1930's, and may reach critical levels of deterioration at any time. -
Declining ground water sources have created problems for some towns. HNew b
wells are expected to be necessary at‘Holyoke, and Springfield has recently 8
acquired new wells for its municipél water supply. Springfield also recently -
replaced its entire water system. Occasional additional replacements or im- e

provements will probably be needed in the future, but the time they may be
needed seems unpredictable. However, the only real problem associated with
such investments seems to be financing from 1imited budgets, and most re-
placements and major investments have, to date, been financed mainly through

state and federal aid.

Total Investment

The assessed valuation of the five irrigated High Plains counties in 1979
was $264 million, or 1.7 percent of the total state valuation. The assessed
valuation of the South Platte and Arkansas valley counties was $362 million,
or 2.3 percent of the state total (Table 14). (Assessed valuation is in-

tended to be 30 percent of actual market value.) These figures show
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fairly large absolute investment in the region, but this is a small part of

the total valuation of the state.

Electric Cooperative Investment

One investment in the irrigated High Plains counties that has been of

owns., : ) T 3 ; ;
special concern is the cooperative investment in electric power generation

ention b 11 ) O . g -
and transmission plant and equipment. This investment is especially large in

repl
P Yuma, Kit Carson and Phillips Counties. Its average value per farm in these

11y b
4 counties is $43,000, $38,000, and $35,000 respectively (Table 15). However,

in the ) = X
much of the investment is in services to towns and for purposes other than

agriculture, so the actual assessment of responsibility for cooperative debts

ns.
to farms is probably only about half of these levels. These are rough esti-

entl
y mates based on the approximate relationship between assessed valuation and

ecent] : : " :
market value. They do, however, show a substantial investment in electric

or im= . " 2
installations, in total and per farm.
y be
with
re-

1rough
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TABLE 14

Total State Valuation®, by County, Eastern Colorado

1979

Millions of Dellars

. High Plains Counties - Irrigated Valley Counties

Baca 38.¢9 Bent 27.4

Kit Carson k.3 Crowley 12.2

Phillips 28.3 Logan 107.7

Washington 67.7 Morgan 121.3

Yuma 7h.6 Otero 7h.2

Total 263.8 {1.7% of state) Sedgwick 19.3
Weld I57.7
Total 1119.8

High Plains Counties - Unirrigated ' {7.1% of state)

Cheyenne 25.5

Kiowa 20.3

Lincoln 31.2

Total 77.1 {0.5% of state)

State Total: $15,745 mitlion

Source: Colorado Bivision of-Property Taxation, Ninth Annual Report,
1979, p. 110.

*State valuation includes all land, buiidings and improvements, and is intended
to be 30 percent of market value.
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TABLE 15

Assessed Valuation, Estimated Value, and
Value per Farm of Rural Electric Cooperatives, 1979

County

Baca

Kit Carson
Phillips
Washington

Yuma

Cheyenne
Kiowa

Lincoln

Sources: (assessed valuation) Colorado Division of Property
Taxation, Ninth Annual Report, 1979, pp. 30-32.

*Estimated by multiplying by 3.33 to convert assessed valuation

Assessed Estimated  Number Average Value

Valuation Value® of Farms per Farm

(Millions of dollars)
1.9 6.5 710 $ 9100
9.2 30.5 804 38 000
3.4 11.5 429 25 800
2.3 7.8 864 9 100
12.8 42.5 967 43 000
0.8 2,7 346 7 900
8.9 2.9 363 8 000
17 5.8 420 13 900

to an approximation of market value.

tended
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CHAPTER THREE
REGIONAL PROBLEMS

The socio-economic concerns that have most often been expressed in.
nection with the High Plains are related to its extensive rural nature.
Essentially, these are problems of maintaining adequate services for a w
scattered population. Many of the conditions are perceived as problems
by comparison with urban areas, and often by urban people. Problems exi:
urban as well as rural areas, but may be manifested in different ways. .

perspective should be maintained in considering the problems of the High

P1ains.

"

Many of the concerns of urban as well as rural areas are the pr0b1éﬁ
extremes, In urban areas many proE]ems are caused by dense popuiation.
rural areas some inconveniences are caused by the widely scattered distr{
tion of population. This probabiy accounts for recent indications that mg
people prefer to live in or near small cities. However, to some extent,:
people also seem to be fairly successful in choosing their environments.f
most of the rural people contacted in this study, including High Plains an
other eastern Colorado residents, report being quite satisfied with thei
sent environments. Many said they would consideyr living in a city or metr
politan area less desirable. Nevertheless, rural areas, including the Hig
Plains, do have some specific problems.

Comparisons of services or income Tevels between rural and urban ares
are of Jimited relevance. Conditions, needs and preferences are differen

and this diversity of lifestyle alternatives is one of the most important
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reasons for maintaining rural communities. However, certain basic needs must
be met in one way or another. Failure to meet them efficiently increases

economic stress which can cause shifts of population from rural areas to

conz cities or metropolitan areas. In regions where population density is
already low, the result could be a collapse of the Tocal socio-economic
widely structure. As population declines, the level of services that can be pro-
only vided locally also declines, and the distance that must be travelled to ob-
ist in tain services increases. Several of the smaller towns appear to have already
This become marginal, and are in a state of decline. These towns are in the un-
h irrigated areas of the High Plains, where population densities on wheat farms
and ranches averaging 2,500 to 3,800 acres are inadequate to support local
ems of services. Furthermore, some of the residents of these large, scattered
In farms and ranches in Washington, Cheyenne, Lincoln, and Kiowa Counties are
ribu- close enough to Fort Morgan, La Junta, or Lamar to obtain their services in
many these larger towns, rather than in smaller local towns. Finally, extensive
’ wheat farms and ranches require less machinery, fertilizer, herbicide, and
Thus agricultural services per family, per.unit of production, and per unit of
and area, than the more intensive irrigated agriculture.
ir pres The situation is quite different in the irrigated High Plains areas.
etro- Here the local towns are large enough to serve the more intensive agricultural
High economy, and in turn are supported by it. Goods and services are frequently
needed, and are largely obtained locally because that is where they are most
reas conveniently available. Farms are smaller in the irrigated areas, averaging
ent, 1,100 to 1,700 acres, supporting more people within the service areas of local
nt

towns. In response to the increasing intensity of agriculture, populations
and services in the larger towns of the irrigated areas have expanded, gener-

ating self-reinforcing social and economic attractions. Meanwhile, the smaller
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settlements in the irrigated area have lost most of their regional service
center functions, and have become outlying residential centers with generally
stabie populations.

The towns of the irrigated areas, however, have grown with their agri-
cultural economic base, and during the last decade have maintained or in-
creased their populations. Their stability is based on their functions as
service centers for an intensive agricultural economy which is stablie or
still expanding.

A major concern in the High Plains is the maintenance of populations,
social structures, and services in the presence of possible economic stress
that may result from expected changes in the agricultural economic base. .f
the economic base should change, with resulting changes in income or popul
tion levels or distribution, how woﬁ]d this affect the population and ser-
vices in the towns of the region? To answer this question, it is necessar
to identify existing weaknesses, deficiencies, and inefficiencies in the ec
nomic and spatial organization of the region and its towns. These towns g
ready have some difficulties in maintaining adequate levels of services.
efficiencies that are tolerable in a growing, affiuent, economy could bg
serious and threaten the quality or existence of High Plains communitieg
der conditions of increased economic stress.

The deficiencies, weaknesses and inefficiencies that have been freg
identified in rural areas in general, and in the High Plains in particuT
are in education, medical services, consumer services, transportation an
housing., Water and sewer systems also sometimes become problems, but-nq

so than elsewhere. These concerns are discussed in turn as follows:
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EDUCATION

The fifteen counties of eastern Colorado contain 58 school districts,
with enrollments from fewer than 100 to over 3,000. The eight High Plains
counties contain 31 of these school districts, with enrollments ranging from
fewer than 100 to over 1,000 (Table 16). Only the six largest school districts
in the High Plains counties have more than 500 pupils, and many have fewer
than 200 (Table 17).

The combination of the small number of families and pupils in some school
districts, together with their remoteness and large areas, creates several
problems. Some districts have difficulty obtaining enough qualified teachers
to offer an adequate range of instruction. Expenses per pupil are inordinately
high because of the lack of economies of scale in plant and operation. The
cost of transporting pupils over the long distances from their homes to schools
is especially high. Finally, severe winter weather conditions often make
travel hazardous, creating anxiety about the distance children must travel on
their return from school.

A 1969 analysis found that total education costs per pupil were much
higher in several High Plains counties than in other rural counties. The ex-
treme was in Kiowa County, where education costs were $872 per pupil, of which
$105 was transportation cost. Costs for Weld, Morgan and Logan Counties are
given for comparison (Table 16). The scattered distribution of schools has
some advantages, which is why it persists in spite of its high cost. The
advantages are that it facilitates communication between parrents, children
and school staff, it provides focal points for social activities in the smaller
communities, and it minimizes commuting distances for school children. It also

supports local business in marginal settlements.
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TABLE 16
Number of School Districts, 1979, and

Expenditures per pupil, 1966~67, High Plains
Counties and Three Valley Counties

Expenditures per pupil, 1966-67

Number of School Transpor= Total, less
County Districts, 1979 Total tation Transptn.
Baca 5 659 86 573
Cheyenne 3 854 124 730
Kiowa Z 872 105 767
Kit Carson 7 688 86 602
Linceln 5 665 62 603
Phillips 2 69k 64 630
Washington 5 T 824 112 712
Yuma 2 795 98 697
Total 31
Logan 4 638 31 606
Morgan 4 623 35 588
Weld 12 593 27 566
Sources: Neill, Dwight, Colorado Preliminary State Development Plan,

Four Corners Regional Commission, 1969. Table 4-7,
following p. 33.

Colorado Department of Education, Pupil Membership and
Related Information, Fall, {979, Statistical Series

No. 80-2, March, 1980, p. 25.
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TABLE 17

Enrollment in the Larger School Districts,
High Plains and Valley Towns, 1978-79

High Plains Towns Valley Towns
Yuma 1116 Sterling 3398
Burlington 1016 Fort Morgan 2711
Wray 863 La Junta 2509
Holyoke 595 Lamar 2085
Springfield 511 Rocky Ford 1524
Akron 500

Limon L87

Haxtun 348

Source: Colorado Department of Education, Pupil Membership

and Related Information, Fall, 1979
Statistical Series No. 80-2, March, 1980, p. 25.
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Consolidation of school districts has occurred to some extent, although
several very small school districts remain. The schools in the larger High
Plains towns have enrollments of 500 to more than 1,000 pupils and some
smaller towns have quite adequate schools, but the smallest school districts
would appear Tikely to be improved by further consolidation. With consoli-
dation of districts, elementary schools could, in some cases, remain at the
smaller centers, while consolidated high schools could provide for the nec-
essary diversity and specialization of teachers and classes. Location at the
larger towns could also enhance the possibility of obtaining qualified
teachers, as many teachers prefer to live in larger population centers near

other teachers and professional people.

MEDICAL SERVICES

Certain characteristics of the High Plains region are important in con-
sidering its medical service needs. One of these is the number of elderly
people who have retired in the region. Another is the agricultural economy.
A third is the Tong distance between the larger towns and the rural populatio
Elderly people generally require medical services more frequently than younger
people. Agriculture is one of the most hazardous occupations, with a high
rate of serious accidents. The distance between the larger towns increases t
time required to provide emergency medical services.

Medical services include several elements--hospitals, clinics, equipment,
physicians, technicians and other specialists, nurses, and emergency medical
services. All these are organized in various ways to provide some Tevel of

medical services to any particular area.

Hospitals
Each of the nine towns of more than 900 people in the High Plains region

of Colorado has a hospital. Their capacities range from 17 beds at Haxtun to
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41 beds at Burlington. Throughout the 15 counties of eastern Colorado, 18
towns have hospitals and one other has a clinic. This distribution of hospi-
tals is considered by the Governor's Rural Health Advisor to be adequate, but
not excessive. The problems in medical services in eastern Colorado are in
the services of physicians, technicians, registered nurses, and in emergency

medical services.

Medical Practitioners and Services

Several towns seem to have a fairly adequate number of physicians, al-
though the ratio of physicians to population is much lower than the state
average. Burlington, for example, has four physicians, two dentists, and
two optometrists--but not enough nurses. In Wray and Yuma the ratic of
physicians to population is Jower--even though these towns contain larger
proportions of retired people--and most physicians do not remain more than a
few year.

The probiem of maintaining physicians in rural communities appears to be
largely one of isolation, Apparently, many physicians, especially special-
ists, consider almost daily contact with colleagues necessary to maintain
their hard-won skills. This appears to be because medical technigue evolves
rapidly, and any physician who is isolated from centers of medical practice
feels a risk of becoming obsolete in a few years. Several solutions to the
problem of physicians' services in eastern Colorado (and other non-metropolitan
areas) have been suggested or tried. Electronic communications to computer
information systems have been suggested. These should become increasingty
feasible with the continued development of computers, telecommunications, and

medical information systems at major hospitals. Another partial solution
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appears to be increased efforts to encourage regular communication between and f

rural physicians and the urban medical establishment. Services to rural latic
areas on a regular schedule have been arranged by some urban physicians, with effec
varying success. Physicians, nurses, and technicians from rural areas un- appe:
doubtedly attend formal meetings and seminars at urban hospitals and medical CONS|
schools, but daily work Toads may inhibit extended absences from local prac- e
tice. If there were more medical practitioners in rural areas, the pressures Erice
of local practice could be relieved, allowing local practitioners more oppor- Bornt
tunity for communication with centers of medical progress and training. o
Another area of deficiency in medical services in eastern Colorado is in elot
emergency medical services. This mainly includes ambulance service and -
prompt medical attention for urgen? cases. The organization of such services B
requires coordination of ambulance operations and emergency medical techni- » W
cians for quick response. Such organization has been achieved in varying de- o
grees, but could stand improvement in many parts of the region. More medical -
technicians and more participation by local physicians are needed if emergenc
medical services are to be strengthened. e
Medical services in eastern Colorado, especially in its more rural areas o
appear to be related to a complex of social, economic and organizational con- o
ditions. These services have been most adequately provided in the largest a iy
most prosperous towns in the region, but deficiencies still remain even the Thes
Such Timitations are probably to some extent unavoidable in remote rural s
areas, but the medical establishment and others have identified problems and P
proposed measures to improve medical services in rural areas. The Governor's o
Rural Medical Advisor, in particular, has been exploring this complex probl .
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and possible solutions. The solutions are not directly dependent on popu-
lation and economic conditions. They generally appear more likely to be
effective in the more developed communities of rural eastern Colorado, but

appear to be social and organizational as much as economic.

CONSUMER SERVICES

Consumer services include direct services such as automotive and appli-
ance repairs, custom construction, food service in restaurants, and medical,
dental, and optometric services, and a variety of other activities. They
also include the provision of goods needed for daily 1ife, such as food,
clothing, furniture and appliances, and automobiles. Traditionally, such
services have been provided more completely in larger towns and cities than
in small rural towns. With a greater variety of goods and services available
in the larger population centers, a large part of the expenditures of rural
residents has been in towns such as Sterling, Fort Morgan, Lamar, and La Junta,
or in cities such as Denver or Colorado Springs.

As the agricultural economy of the High Plains has developed, however,
an increasing variety of services and goods has become availabe in the local
towns, and in the last decade the cost of travelling has increased. Community
awareness and appreciation of the local availability of goods and services
may also be increasing as trips to larger centers become more expensive,

These trends have strengthened the economies of several High Plains towns--
especially Burlington, Wray, and Yuma. Burlington has been the town most
affected by these trends, because of its distance from any larger population
center, and because of the intensification of its agricultural economy and

increasing population. Continuing agricultural development farther north near
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Yuma and Wray appears likely to increase the development of these commuﬂ
and the range of goods and services available there. Agriculture is aThg
well developed in the vicinity of Holyoke and Haxtun, and these towns af
closer to Sterling, so there may be less intensification of their consuﬁe
goods and services sectors. However, increasing numbers of retired peap
are living in Haxtun, Holyoke, Yuma, and Wray, and will probably contributg
to their economic development. '

Development in the consumer goods and services economy appears to be
self-sustaining. A developed local service sector makes a town more attfa
tive to teachers, physicians, business people and others, who generate add
tional demand for goods and services.. As the service economy deve]opes,.d
increasing share of the income generated by the agricultural economic base
remains in the community. This, in turn, furthers the development of the
service sector.

Possibilities may exist for further development of the local service.
tor. Studies of several small towns by the Division of Commerce and Develop
ment of the Colorado Department of Local Affairs revealed several possibil:
for improvement. Their findings suggest that local service economies coul:
be further developed if local merchants were more aware of consumer needs ap
preferances and if streets and shops were more attractive and better organiz
Such improvements were considered 1ikely to attract increased patronage by
local residents. They might also attract tourists who would otherwise notf
stop or would not purchase goods and services, and help the community attra
desired professional people, who could in turn add to the income of the com:

munity as well as to its range of services.
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SPORTATION

he transportation network--both highway and railroad--becomes progress-
y_]ess dense from the Missouri River west to the Rocky Mountains., In

érn Colorado this net is noticeably less dense than farther east in

as and Nebraska, coinciding with the less dense population and settle-
ent pattern, and with the general decrease in precipitation and agricultural
roductivity. However, except for a few settlements that originated as rural
ost offices away from the railroads, the settlements of the High Plains and
}‘he South Platte and Arkansas Valleys were established along the railroads
‘as they were built across the plains. Thus all the towns and settlements re-
i_'rftaim'ng yiable as commercial centers are now on transcontinental railroad
ilines. Shipments from the High Plains consist of wheat, feed grains, and
}iivestock. Most of the wheat--67 percent of Colorade's 1978 shipmenfs--is
?moved by rail. Some of this goes to Denver, but most of it is sent to
-markets and export terminals throughout the United States. Also, in 1978,
556 percent of the barley and 89 percent pf the sorghums shipped from Colorado
}went by rail to terminals throughout the nation. (4)

cot Eastern Colorado, including the Qigh Plains, also has a very adequate

| .system of state and federal highways. The county road network has evolved
with agricultural development to provide adequate access to field and farm-
“steads. Generally, east-west highway connections are better than novth-

' south, consisting of five transcontinental highways, two interstate routes,
 and State Highway 96. However, north-south connections are also adequate,
“with three or four state and federal highway connections. The highway system
Tinks eastern Colorado quite efficiently with Denver and other cities of the

:Metrop01itan Area, with distances from Denver, for example, of 163 mijes to
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BurTington and 249 miles to Springfield. The highway network also pravid

b
good connections through Nebraska, Kansas, Oklahaoma, and Texas to nationa ecial
and international terminals. Large and small trucking companies, many 53 ;bn pr:
in eastern Colorade, provide flexible and expeditious service in transpor teval
wheat, corn, livestock and other products to Tocal and national markets he m

Truck transport offers advantages to the High Plains eccnomy. Manyf
trucking firms are locally controiled, flexible, and responsive to Tocal” ajor
while rail service has become less satisfactory. In 1980 the Chicago, Ro emnis
Istand and Pacific, under critical financial pressures, discontinued serﬁ oad
on the line through Burlington to Colorado Springs. Tracks and roadbeds ocal
several lines are in poor condition because of deferred maintenance. Rai ajor
road management appears to be planning to discontinue service to small ei pad
vators and 1imit their operations fo unit trains from the largest elevators ighw
The Colorado Department of Highways has identified problems in rate strué roba
which seem to discriminate against Colorado High Plains shippers. This pto psts
blem results partly from a lack of systematic reporting on origins, destij ny
tions, and products, that could be used to substantiate requests for cont norti
service and more favorable freight rates. (4) he L
In spite of the advantages of truck transport-~flexibility, local cont utur
and contributions to the local economy, railroad transport is inherently mﬁ “for ¢
efficient in the Tong run., Railroads are about three times as fue?—effic{é nd i
as trucks. A ton of freight can be moved about 220 miles per gallon of fg on ti
cansumed, compared with 70 miles for trucks. Fuel costs more than doubTeﬁ
betwean 1976 and 1980 {current dollars) increasing average truck operating Lamai
costs from 59 cents to 92 cents per mile--a 56 percent increase. (4) do n
to m
A fa
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High transportation costs reduce returns to farmers in the region, es-
pecially those shipping grains long distances. Prices to farmers are based
on prices at major terminal elevators, minus costs of transportation to those
elevators, and these costs can be as high as 20 to 30 percent of the price of
the product. (4)

Furthermore, the loss of rail service to small elevators would remove the
major source of business activity in many of the smaller towns, hastening their
demise as economic centers. Also, the increasing use of trucks has increased
road damage, especially as frequently overloaded trucks use Tightly-built
Tocal roads to avoid inspection stations. Increased numbers of trucks to
major terminals will increase general traffic congestion, air pollution, and
road maintenance costs near these terminals. Increasing truck operations on
highways in the region will increase automobile maintenance costs and accident
probabilities due to road hazards, and local and state highway maintenance

costs. Railroads pay their own maintenance costs. Thus, in the long run,

~any measures that can be taken to maintain or improve rail service for trans-

porting agricultural products from the region will probably be a net benefit.
The benefit will probably increase as the price of motor fuel increases in the
future. Such measures could include critical review of rates and proposals
for discontinuance of service by the Public Utilities Commission of the state
and the Interstate Commerce Commission, or a state-operated railroad system
on the Kansas model.

Air transport in eastern Colorado operates from regional airports at .
Lamar and Sterling, and from about 15 community and private airports that
do not offer any scheduled service. The nearest airport with direct connections

to most cities in the United States, and some foreign ports, is at Denver.

A few direct flights to cities outside Colorado are available from Lamar,

o Bl



Pueblo, and Colorado Springs. (7) This distribution of airports and air se popL

vice appears adequate to serve the needs of the region, although moderate - wher
increases in industrial activity and population in the Seuth Platte and stat

Arkansas valleys may increase the intensity of service at regional airport: ‘have

Personal transportation in the High Plains is predominantly by privat elde

automobile. With the diffuse distribution of population employment center:
in the region, this is probably the most efficient and satisfactory trans- }have
portation arrangement. Especially as long as the scattered population re- rece
guires long distance bus transportation to schools and Tong distance trave :iﬂSb

by automobiles, maintenance of good highway conditions is especially RIpoy crea

tant. This is a significant reason to maintain or enhance rail transport cher

agricultural products, as intensive use by heavy trucks retards traffic be ¢
movement and seriously damages road surfaces.

Interstate and intercity bus lines provide regular but infrequent of t

{usually once or twice a day) service to some high plains towns, but these ‘the

appear to be of minor importance in meeting the total transportation needs ment
the region. However, for the less affluent, the elderly, and some others:
living in the towns served, they are probably useful. Varicus forms of

common or pooled transportation have been arranged, mainly for elderly peo
ple, in some of the larger towns. (8) In general, personal transportation

needs appear to be served as adequately as would be economically feasible,

although some people, especially the elderly, undoubtedly suffer somewhat

from remoteness and inadequate mobility. -quaf
HOUSING

The population and income characteristics of eastern Colorado and it &

High Plains are closely related to housing conditions in these regions. Hou:

comj
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rse --population level is stable or dectining except in some of the larger fowns
iwhere it has increased moderately. The average income is below that of the
- state {especially below the average income in urban areas), many families
1have incomes below the “poverty level™ {Table 7), and many residents are
;‘elder]y.
Several High Plains towns--notably Wray, Yuma, Holyoke, and Haxtun--
- have extensive housing complexes for elderly people, Most of these are
“recently-built, generally well-maintained, well-equipped, and fairly well-
ag_ insulated. If the number of people retiring in the region continues to in-
DO crease, more retirement accommodations, especiaily those with common kit~
rﬁ' chens and facilities for assistance in personal maintenance, will probably
be desirabie.

Improvement or replacement of substandard housing and needed expansion
of the housing stock in some communities could contribute moderately to
the economic activity of several High Plains towns, and to general develop-
ment in their service sectors.
s The absence of population growth has meant a Tow level of new housing
construction than in urban areas, leaving a large proportion of the popula-
tion in older houses. Many of these houses are well built and have been
maintained in good condition or made more comfortable, convenient, and
weather-tight. Others, however, were originally of more or less makeshift
construction, small and uninsulated, and some have noi been maintained ade-
quately.

Housing costs are generally lower than in metropolitan areas, and many
residents have long since paid for their houses or have very low payments.
Housing condition, however, is a significant problem, and this problem is

compounded by the large number of elderly people. Kit Carson County 1is
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probably fairly typical of eastern Colorade in this respect. Here a hous
survey by the East Central Colorado Council of Governments in 1976 found’
that in the towns 34 percent of the houses surveyed were deteriorating ang
3.4 percent were dilapidated. Outside the towns, 16 percent of the houst

LY

were deteriorating and 15 percent were dilapidated. Altogether 800 house

were in substandard condition, out of 2200 surveyed. (9} However, most ‘tiot
“dilapidated” houses have been abandoned, and are not inhabited. F
Substandard housing, ltow incomes, and elderiy occupants are closely ;fhe
correlated. This makes the probiem of substandard housing especially ser asst
igus, as the occupants of the least adequate houses are people who are Teas “the
able to cope with hardships and inconveniences, and are least able to affdt 3p13-
improvements, high heating costs, or new houses. The problem has been deal “or
with, at least partially, by local government with federal assistance thropg
Farmer's Home Administration programs. Many houses remain substandard, | “On
however, and Farmer's Home Administration programs appear 1ikely to be dis= nd
continued in the near future. tru
Many of the elderly people, like others in the region, have incomes ad Was
quate to rehabilitate or repiace their houses, or to move into apartment | rec
complexes. Rehabilitation of existing houses and new construction both con res
tribute te the local economy, and reduce local dependency on increasingly “in
expensive oil and gas for heating. “Wou
gStu
~mun

L.cou
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CHAPTER FOUR
EFFECTS OF PROJECTED SCENARIOS

The preceding chapters describe the Colorado High Plains region as it is
at present, with particular emphasis on socio-economic and community condi-
tions. This chapter considers the socio-economic and community implications
of the projections of the agricultural economy and regional employment by
the Colorado study team (10,11). These projections are based on certain
assumptions about economic trends and possibilities for measures to improve
the agricultural economy of the Ogallala Aquifer area of the Colorado High
Plains. Particular attention has been given to alternatives to maintain,
or improve the efficiency of, irrigated crop production in the region.

As the regional economy is based mainly on agricul ture, agricultural
conditions can be expected to strongly affect regional income, employment,
and Tocal services, and ultimately the population of the region. This is
true of the eleven-county region for which the regional economic analysis (11)
was done, as well as for the more restricted High Plains area that lies di-
rectly above the Ogallala formation. However, it seems obvious that the more
restricted Ogallala Aquifer area would be more strongly affected by any change
in its irrigated production than would the larger region, where such changes
would be absorbed by a larger and more diverse economy.

One of the main concerns of the Six-State High Plains-Ogallala Aquifer
Study has been the effect of changes in the agricultural economy on the com-
munities of the region--both within the Aquifer area and in the larger eleven-

county area which contains it. Especially within the Aquifer area--as in
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other parts of the High Plains--Tocal communities are small and services n
been near the minimum level considered acceptable by many people. Per-ca§
costs of education, medical services, and some other services have been hi
and there has been a general concern about the continued capability of the
agricultural economy to provide enough income and employment to maintain

Tocal services. Declines in the economic base could cause losses in local

employment, population, and services sufficient to bring about a collapse of:
the present community structure, This has already occurred in some of the -

unirrigated parts of the Colorado High Plains.

THE BASELINE

The BASELINE projection forecasts a growing agricuitural economic base
in the Ogallala Aquifer area until the year 2000, and an essentially stable
agricultural economy from then through 2020. However, some of the assump- -
tions on which this projection is based may be too optimistic. Specificail)
the BASELINE projections are predicated on assumptions that agricultural pr
ductivity--crop yields per acre--will continue to increase strongly through
the next 40 years, although not as much as in the last several decades. rect
Another assumption used in the BASELINE is that real commodity prices-- the
especially the price of corn which is the main irrigated crop--will increas acti
steadily to nearly one-third higher than its present level by 2020. espe
There are fairly convincing reasons to doubt the validity of these For
assumptions. Yield increases in the past have been based Targely on increa
ing fertilizer applications. The easy problems have been solved. Fertiliz
is generally energy intensive and based on petroleum products, thus may beQ

come increasingly expensive. Real feed grain prices have generally decline
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for several decades. Some interpretations of demand trends, energy costs,
and Tivestock production alternatives suggest Tittle 1ikelihood of any real
increases in feed grain prices in the future. Finally, there is some concern
that the costs of fuel and electricity for irrigation and tillage, as well as
the cost of fertilizer, may increase more rapidly than assumed in the BASE-
LINE.

Less-favorable assumptions were used by the Colorado study team to de-
velop a PESSIMISTIC BASELINE projection. This projection forecasts severe

declines in the agricultural economy of the Ogallala Aquifer area.

ALTERNATE SCENARIOS

The BASELINE projections assumed changes in economic conditions that
were presumed to occur without strong public policies or programs to improve
agricultural conditions in the Colorado High Plains. The PESSIMISTIC BASE-
LINE projection was essentially a test of the sensitivity of the model to the
basic economic assumptions.

The six states participating in the.High Plains-Ogallala study were di-
rected to project the results of five sets of assumptions in addition to
the BASELINE. These alternate scenarios included assumptions that definitive
action would be taken to mitigate the effects of increasing production costs--
especially irrigation pumping costs--and declining ground water resources.
For Colorado, these alternates have been named and defined as follows:

Scenario 1. EFFICIENCY. The projections of this scenario are

based on the assumption that significantly less energy can be
used in irrigation, and costs reduced, by increasing the effi-
ciency of irrigation pumping and water distribution. Such im-

provements would be initiated as irrigation equipment is re-
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placed or repaired, with the additional investments being ab-
sorbed by savings in pumping costs.

Scenario 2. RESTRICTION. This scenario is created by pro-

jecting the results of public action to restrict the use of
water, in addition to the improvements assumed in the
EFFICIENCY scenario. Such restrictions would presumably be
enforced with the intent of stabilizing the regional economy
and extending water resources that would otherwise be de-
pleted sooner.

Scenario 3. ENHANCEMENT. This scenaric would be created by

projecting the results of measures to increase aquifer re-
charge through inf11tratiqn and to increase precipitation
through weather modification. However, no projections were
made because no information on the results of such measures
could be obtained.

Scenario 4. INTRASTATE TRANSFERS. This scenario would be

created by projecting the results of transferring water to
the High Plains from other river systems in Colorado--
probably the South Platte. Such transfers appear to be
physically feasible, but their costs and potentials were
not available during the course of the farm level and hydro-
Togic analysis, so no projections were made.

Scenario 5. INTERSTATE TRANSFERS. This scenario is created

by projecting the results of transferring water to the
Colorado High Plains from outside the state. The source

considered was the Missouri River. Preliminary estimates by
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the U.S. Army Corps of Engineers indicate that the cost of
water made available through such transfers would exceed, by
several times, the additional net value that could be gen-
erated through the resulting crop production. To examine the
results of making additional water available, a projection
was made by disregarding cost and assuming that by 2000
encugh water could be made available to restore irrigation on
all lands where it had been discontinued. It was further
assumed that the efficiency improvements of Scenarioc 1

would be incorporated, to create Scenario 5A., Scenaric 5B
was generated by assuming the incorporation of these
efficiency improvements, plus the restrictions on water use
assumed in Scenario 2. These scenarios are described in

detail in the Colorado Farm Level Economic Analysis (10).

RESULTS OF SCENARIQS

Projections were made for the sets of assumptions and alternatives de-
signated as the BASELINE and Scenarios' 1 and 2--the EFFICIENCY and RESTRIC-
TION scenarios. Projections were also made of the results of providing
additional irrigation water as described in Scenaric 5. All these projec-
tions assumed the same favorable yield increases and commodity price in-
creases as the BASELINE. Finally, a projection was made of the PESSIMISTIC
case, which assumed less favorable yield and price increases, The results
of the scenarios are shown in Tables 18 and 19 and Figure 5,

The BASELINE projects an agricultural economy in the Ogailala Aquifer
area growing by 23 percent in the next decade, 40 percent by 2000, and 45

percent by 2020--all in real terms, or constant dotlars. The EFFICIENCY
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scenario (Scenaric 1) projects even stronger growth following a similar

trend--strong growth until 2000 followed by stability through 2020. The
RESTRICTION scenario (Scenario 2) shows the dampening effects of water use in
restraints beyond those imposed by pumping costs, with production levels abi
dropping below those of the BASELINE until 2020. But after 2020, production
Tevels might remain stable longer or increase more under the RESTRICTION .reg
scenario than in the BASELINE and EFFICIENCY cases, because of the effect of eco
restrictions in extending groundwater resources. mii

As expected, the additional water brought into use through the 5A and
5B, INTERSTATE TRANSFER alternatives would increase agricultural production not
considerably after 2000. From then unﬁi1 2020 the vaiue of crop production bri
under these alternatives would be about 15 percent above the levels projecte the
for the EFFICIENCY and RESTRICTION gcenarios, respectively. The production
value in the 5B alternative, however, would be only about three percent abov
that for the EFFICIERCY case.

The PESSIMISTIC scenario projects a rapid deline in irrigated produc-
tion, with irrigation being discontinued almost entirely by 1990 and corn
production in the region dropping to zero by then. This is because under
the PESSIMISTIC assumptions about commodity prices and energy costs, irriga- sal
tion eguipment could not be economically replaced and major maintenance cro
would be deferred indefinitely. By 1990, under this scenario, crop produc-
tion would be about 38 percent below that in 1879, where it would remain
through 2020. This would be below the BASELINE level by 23 percent in

1985, by 46 percent in 1990, and by 55 percent after 2000,
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QUALTFICATIONS--LIVESTOCK

The scenarios just described are based entirely upon projected changes
in crop production in response to changing production costs, water avail-
ability, and commodity prices.

Crop production is the major economic base of the High Plains-0Ogallala
region, but livestock sales also contribute substantially to the regional
economy. In 1979, crop production value in the Aquifer area was $321
million, while livestock sales were $193 million (10).

Projections of the T1ivestock economy in the Ogallala Aquifer area were
not included in the High Plains Study workplan. This section discusses
briefly the importance of the livestock economy in the Colorado portion of
the Ogallala region.

Estimates based on Colorado's inter-industry production model of the
eleven-county region that includes the High Plains-Ogallala area (11) indi-
cate that about $60 million worth of feed grains were used in the Ogallala
Aquifer area. Thus, crop sales to buyers.outside the Ogallala Aquifer area
(but not necessarily outside the eleven-county region) were about $321
million, minus $60 million, or $261 million. Adding this to the Tivestock
sales of $193 million gives a total of $454 million in 1979, for sales of
crops and livestock to buyers outside the aquifer area.

The livestock economy of the Ogallala Aquifer area may be more respon-
sive to national demand for livestock products than to the amount of feed
grain produced in the region. This seems to be indicated by the Tocal use
of only about $60 million worth of feed grains, while the remainder--about
$130 million in 1979, was sold outside the Ogallala Aquifer area. The level

of feed grain production would then appear to be sufficient to maintain
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Figure 5, Value of Crop Production Under Different

Scenarios, Ogallala Aguifer area,
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ble 18. Value of Crop Production Under Different Scenarios.

Miltions of Dollars

PROJECTIONS 1979 1985 1990 2000 2020

0. BASELINE Total 321 371 396 450 464
Irrigated Crops 189 223 230 255 208
Non-Irrigated 132 148 166 195 256

EFFICIENCY Totatl 409 466 519
Irrigated Crops 245 272 270
Non-Irrigated 164 194 249

RESTRICTION Total 359 371 402 473
Irrigated Crops 211 205 207 228
Non-Irrigated 148 166 185 247

bA, WATER TRANSFER Total 505 595
Irrigated Crops 316 357
Non-Irrigated 189 238

58. WATER TRANSFER Total 458 533
Irrigated Crops 270 7295
Non-Irrigated 189 238

PESSIMISTIC Total 286 214 199 205
Irrigated Crops . 140 52 19 0
Non-Irrigated 146 162 180 206

Source: VYoung, R. A. et al. <Colorado Farm Level Analysis, Six-State High
Plains-0gallala Aquifer Study, Chapters 5, 6, 7, 10, and 11.

- 71 -



Table 19. Value of Crop Production Under Different Scenarios--Irrigated
and Unirrigated Totals, and Percent Changes.

MiTlions of Dollars

Scenario 1979 1985 19580 2000 2020
(0., BASELINE 321 371 396 450 464
pifference from 1979 0 50 75 129 143
Pct. change from 1979 0 16 23 40 45
1. EFFICIENCY 409 466 519
Difference from 1979 88 145 198
Pct. change from 1979 27 45 62
2. RESTRICTIONM . 359 371 402 473
Difference from 1979 38 50 81 152
Pct. change from 1979 _ 1?2 16 25 47
5A, WATER TRANSFER 505 595
Difference from 1879 184 274
Pct. change from 1979 57 85
5B. WATER TRANSFER 495 533
Difference from 1979 174 212
Pct. change from 1979 54 66
6. PESSIMISTIC 286 214 199 206
Difference from 1979 -35 ~107 -122 -115
Pct. change from 1979 ~11 -33 ~38 -36
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tivestock production at the 1979 level under any of the scenarios considered,
except the PESSIMISTIC. Most of the grains presently fed to cattle--mainly
corn--are grown with irrigation. Under the PESSIMISTIC scenario, irrigation
would be almost entirely discontinued by 1990, and the volume of corn pro-
duction would become negligible.

But, even under the PESSIMISTIC scenario, it appears likely that Tive~

stock production would continue to be determined largely by demand, Studies

- in Southwestern Kansas (12) suggested that feeding practices may change rapidly

with the availability of different feeds. In Southwestern Kansas, unirrigated

feed grains such as sorghum and wheat, as well as longer periods of grazing

~on rangelands, were suggested as alternatives to feeding corn and other irri-
gated crops. Historical evidence and the opinions of Extension Service live-
- stock specialists seem to substantiate this conclusion. Except under the

 PESSIMISTIC assumptions, and with no effective measures to preserve irrigated

feed grain production, it appears unlikely that projected changes in crep pro-

- duction would seriously affect Tlivestock production and sates in the Ogallala

Aguifer area.
The preceding analysis implies that the livestock industry would probably
remain a stabilizing factor in the economy of the Ogallala Aquifer area--even

under the least favorable crop production scenario.

REGIONAL ECONOMIC EFFECTS--ELEVEN-COUNTY REGION

A regional economic analysis was done only for the entire eleven-county
region that contains the Ogallala Aquifer area in Colorado. {11) This section
examines the projections for that eleven-county vegion. Implications for the

more 1imited Ogaliala Aquifer area are discussed later.
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The eleven-county region contains about 80,000 people~-2% times as mé
as the 33,000 in the Ogallala Aquifer area of Colorado. Total employment:
the Targer region was 30,000 people in 1978. This region includes, in
addition to the aquifer area, parts of the South Platte and Arkansas Valte
with a larger and more diverse economy and two large towns--Sterling and
tamar. More than half the feed grain produced in the aquifer area is used
elsewhere in the eleven-county region.

Projections of employment changes in the eleven-county region, based.
changes in the aquifer area under the BASELINE and Scenarios 1, 2, and 5,
the PESSIMISTIC case, were made by the Colorado study group (11). The re-
sults are shown in Table 20 and Figure 6. These projections are based only
on the changes in agricultural prqduction projected by the scenarios. The
do not include any employment changes that might result from new industrie
changing residential preferences, or agricultural changes cutside the aquﬁ
area or outside the scope of the projections. Changes in tivestock pro-
duction methods, for example, could affect the regional economy in ways no
considered in the projections.

These projections are based on assumptions that livestock sales to fing
demand in the eleven-county region will follow recent growth trends until
1985, then remain at their 1985 level. Considering recent livestock pric
often below costs of production--this assumption may be unduly optimistic
The PESSIMISTIC projection is based on the assumption that livestock salesf
will remain at their 1978 Tlevel,

Under the BASELINE, and all the other projections except the PESSIMISf
case, employment would grow until nearly 2000. After 2000, under BASELINEZ

assumptions, employment would level off at about 35,000 peopie--about 13 pé
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Figure 6. Employment Projections for the Eleven-County

Region Under Alternate Scenarios.
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Table 20. Employment and Population Projections for the Eleven-County
Colorado High Plains Region

1678 Employment: 30,090; Population, 79,650; Ratio = 2.647

Scenario 1985 1990 2000 2020 -
0. BASELINE
Employment 33,495 33,884 34,857 34,981 -
Population 88,661 89,691 92,7266 92,595~
Pct. increase from 1978 11 13 16 16 -
1. EFFICIENCY )
Empioyment 33,495 34,149 35,168 36,107 -
Population 88,661 90,392 893,090 95,575
Pct. increase from 1978 11 13 17 20 -
2. RESTRICTIOH :
Emptoyment . 33,384 33,362 34,093 35,121~
Population 88,367 88,309 90,744 92,965 -
Pct. increase from 1978 _ 11 11 13 17"
S5A. WATER SUPPLY ;
Employment 33,495 34,149 36,136 37,767 -
Population 88,661 90,392 95,652 89,969 -
Pct. increase from 1978 11 13 20 25
5B. WATER SUPPLY | | o
Employment 33,384 33,362 35,260 36,339 -
Population 88,367 88,309 93,333 96,189 -
Pct. increase from 1978 11 11 17 21
6. PESSIMISTIC
Employment 30,426 30,744 30,565 30,691 -
Population 20,538 81,379 80,906 81,239 .
Pct. increase from 1978 i Z 1 2

Source: McKean, Weber and Evicson. An Input-Output Study of the High Plai
Region of Eastern Colorado, 1981. (11)
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[ cent above the 1978 level. The EFFICIENCY and WATER TRANSFER scenarios project
continued growth throughout the 40 year period. Under the PESSIMISTIC pro-

jection, regional employment and population would remain stable at the 1978

level throughout the 40 year period--a continuation of the trend of the last

208 three decades.
,981 Altogether, the scenarios projected under the assumptions of increasing
.’522 yields and commodity prices--all but the PESSIMISTIC scenario--forecast
rather small differences in regional employment. The greatest effect of the
f:ég; measures considered is projected for the 5A TRANSFER scenario--eight percent
< above the BASELINE by 2020. The largest difference is between any of these
,121 and the PESSIMISTIC, suggesting the vulnerability of the regional economy to
’9?3 demand, prices, and costs determined outside the eleven-county region. But
even under the PESSIMISTIC assumptions of no real increase in commodity
:;g; prices, employment in the eleven-county region is projected to remain at
< its present level.
,339 Under any of the scenarios described, the economy of the eleven-county
’lg? region is expected to remain stable or grow moderately. This would maintain
local services for most of the people in this region. At present these are
:gg; quite adequately provided in Sterling and Lamar-~the two Targest towns in the
. region. It would also maintain employment alternatives for people desiring
Plaine to remain in Eastern Colorado, even though opportunities in High Plains towns

might decline.

As shown by the projections, employment in the eleven-county region is
less dependent on irrigated agriculture in its High Plains area than in the
Ogallala Aquifer area itself. The eleven-county region has a larger popu-

lation, larger towns, and areas of crop production irrigated by surface di-
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versions and shallow wells fed by the South Platte and Arkansas Rivers, w{
their larger populations--about 20,000 people in the Sterling area and abou
12,000 around Lamar, and substantial infrastructures, services, and institu
tions--these towns offer much more potential for industrial devé10pment and
elaboration of service economies than the High Plains towns. Both towns
already have some industrial activity and local colieges.

The population estimates in Table 20 were ohtained by multiplying em-
ployment projections by 2.647. This was the ratio of population to emp1oym
in 1978, as determined through the regional economic model for the eleven-
county region. However, this ratio could change the future, resylting in
actual populations different from those projected, even if employment pro-
Jjecticons prove accurate. These employment projections are based entirely o
projected agricultural changes in the Ogallala Aquifer area. They do not
include any of the other possible sources of employment increases in the
region, such as increasing tevels of manufacturing or commercial services.
As population increases these economic activities tend to grow, often pro-
viding a basis for further population and economic growth. (As such growth
is not included in the regional projections for this study, the population
figures in Table 20 probably underestimate the future population of the
eleven-county region.) Such growth appears fairly likely but’wil] depend o
factors which have not been forecast and which may be unpredictable, such a

demographic trends, residential preferences, and industrial development.

REGIONAL ECOMOMIC EFFECTS-~OGALLALA AQUIFER AREA

In an agricultural region, changes in the agricultural economy are like¥
to be fairly accurate predictors of employment, income, and population changg
For the Qgallala Aquifer area, income, employment, and population are expecte

to follow the production value projections shown in Figure 5.
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In these projections, the BASELIKE shows strong growth until the year

2000, with stability well above the present ievel from 2000 to 2020. The
other scenarios--except the PESSIMISTIC--project continuing growth beyond
2000,

The PESSIMISTIC scenario, however, indicates a severe economic decline
for the Ogallala Aguifer area. This in contrast to its projected effect in
the larger eleven-county region, where its net result would be a stable or
non-growing economy.

Under all but the PESSIMISTIC scenaric, continued economic growth would
be expected to maintain the well-developed community structure that has
evolved in the irrigated parts of the Ogallala Aquifer area during the last
two decades. Growing incomes, empioyment, and population would provide a
growing base of support for schools, medical services, commercial services,
and other services in the region. The trends toward prosperity of the last
two decades would continue and would stabilize the economies of Tocal commun-
ities at higher levels than at present.

The PESSIMISTIC scenario is basgd on assumptions that would lead to
nearly total discontinuation of irrigated agriculture in the Cgailala Aquifer
area by 2000. The economic base of the area would then revert to unirrigated
wheat and ranching, similar to that in the unirrigated areas of the High
Plains. The resulting decline in income, employment, and eventually popu-
Tation, would probably so attenuate the base for public and commercial ser-
vices that the present system of communities, schoois, medical services, and
other services could not be economically maintained. Probably the largest
towns, at the greatest distances from the towns of the South Platte and

Arkansas Valleys, would continue to function as service centers, but with a
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more rudimentary level fo services than at present, As the projection for

ti
the eleven-county region shows employment remaining constant for this larger e
region even under the PESSIMISTIC projection, presumably the population of
the Ogallala Aquifer area would shift to other locations within the eleven WO
county region under this scenario. po|
The distance between the BASELINE and PESSIMISTIC curves in Figure 5 WO
suggests the potential for maintaining an intermediate level of production,: de
even if conditions were less favorable than assumed for the BASELINE case. PE
This might result from improved irrigation techniques such as those incor- re
porated in the EFFICIENCY scenaric, Such improvements could maintain some
of the region's irrigated production in spite of unfavorable demand and e

prices for commodities or increasing costs of irrigation pumping, fuel for ' Th

tillage, and fertilizer. pe

SUMMARY ch
The BASELINE projects a strongly expanding agricultural economy 1n-tﬁ
eleven-county region and in the Ogallala Aquifer are of Colorado through’
year 2000, after which it would vemain stable until 2020. A1l the other:
scenarios based on similar assumptions of increasing commodity prices and
productivity project similarly favorable future conditions.

Only the PESSIMISTIC scenario--based on less favorable assumptioné
commodity prices and productivity--projects an economic decline. But't
scenario projects decline only for the Ogallala Aquifer area. Even uhd
projection, the economy of the eleven-county region would remain stable

Under a1l but the PESSIMISTIC scenario, income, ewmployment, and 

tion are expected to increase somewhat throughout the eleven-county reg

including the Ogallala Aquifer area. This should provide a basis for
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tinued existence, and possible further development of, the communities and
services that have developed during the last two decades.

Under the PESSIMISTIC scenario, the economy of the Ogallala Aquifer area
would decline sharply, probably resulting in loss of employment, income, and
population in this area. Under this projection, population and revenue
would probably become inadequate to support the present levels of community
development and services in the Ogallala Aquifer area. But even under the
PESSIMISTIC assumptions, population and employment in the eleven-county
region are projected to remain at their present levels.

For the eleven-county region there are more options for maintaining the
economic base, even with the decline projected by the PESSIMISTIC scenario.
This broader-based economy increases the range of possibilities open to
people living in the Ogallala Aquifer area--especially young people who may

chose to remain in eastern Colorado.
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CHAPTER FIVE

ECONOMIC ALTERNATIVES

This chapter considers the possibilities for additional economic de-
velopment in the High Plains region of Colorado, and elsewhere in eastern

Colorado.

LOCATION FACTORS

As Chapter Two has shown, most of the people of eastern Colorado are co
centrated around four towns in the South Platte and Arkansas Valleys, with
much less concentration in the irrigated areas of the High Plains. The
unirrigated High Plains areas contain an extremely diffuse population, with
only small and declining settlements. Thus, markets, supply sources, labor
for alternate economic activities, and many consumer services, are mainly at
the four valley towns. These towns and their surrounding areas also have
access to continuous sources of water for irrigation from the Scuth Platte
and Arkansas rivers and well developed transportation to the Colorado Metro-

politan Area and to national markets.

AGRICULTURE
Although the South Platte and Arkansas valleys have advantages as cen-
ters of economic development and for many kinds of agricultural production,
the High Plains have their own advantages for certain kinds of agriculture
and Tivestock operations. These include extensive grazing, unirrigated
wheat production, and production of corn and some other crops under irriga-
tion where ground water resources remain adequate. Soils are especially pre
ductive throughout much of the area of the High Plains, for wheat raising

where irrigation water is unavailable, and for irrigated crops where water
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is available. Range grazing is the most appropriate use for less-fertile
land and areas of rough terrain unsuitable for cultivation.
Water resources are expected to remain adequate for irrigation in most

of the presently-irrigated parts of the High Plains for at least another 20

e-
i to 40 years, and irrigation may be expanded in some areas of the region,
Technical developments and changes in agricultural practices may even lead
to expansion of total irrigated area and production and to its maintenance
ol well beyond the expected limits of water resources at present rates of de-
Ifihc pletion. Higher prices to farmers for their products are forecast. This
! may intensify agricultural practices. Motivated by high energy costs for
. : o pumping water, intensification may be directed into more efficient systems
:;or for applying water and crops that use less water. The demand for corn is
1 expected to increase, but greater oilseed demand is also expected. With
2 higher prices for both of these crops, and with higher energy prices for
] pumping water, more efficient water application for corn may be combined with
:tzeo increasing proportions of crops that use less water. This could extend
"3 water resources beyond the predicted times of exhaustion. The balance
and economic calculus is intricate, and may be expected to vary throughout
the region with soils, microclimate, and individual farmers experience.
e Although ranching--more specifically, cow-calf production--has become
o generally unprofitable in recent years, it appears likely to become more
S profitable again in response to increasing national and international demand
: for beef. As corn becomes more costly, the increasing demand for beef may
198y cause shifts to more use of rangeland, increasing the stocking of rangelands
y pro- in the High Plains. Thus, it appears that the livestock economy of the region
ng will be maintained, but may shift somewhat, from feedlot to range operations.
1ter

< B w




In summary, the agricultural economy of the High Plains appears mo
Tikely to expand slightly in response to expected price increases to fa
and ranchers for grains, oilseeds and cattle. Depletion of ground wate
sources in some areas will create difficulties to which some producers -
adapt by discontinuing operation or moving elsewhere, but in total a

thriving agricultural economy is expected to remain. In addition, the

pnected general expansion of demand for agricultural products should int

sify the agricultural economy of the South Piatte and Arkansas valleys, SLPUC

ther contributing to the economic base and devetopment of eastern Color yviror

MANUFACTURING ‘to ti

Manufacturing has often been copsidered as a desirable addition to :for ¢

economic base of rural areas. The benefits of a manufacturing plant in Color

rural community may include increased employment, sales in the local sep Arkar
and goods sector, and tax revenues. smal’

But new manufacturing industries also involve costs. These includ ~cont

costs of promotion to attract new industry, Toss of revenues through an fact

exemptions, the costs of necessary public services, and environmental co: plathy
Generally, direct net gains to the public sector have been small or nega ;flow
and most gains have been mainly to the private sector. The extent of th only

benefits to the private sector depends on the level of development of tﬁ - sery

local service sector. The greatest benefits (multiplier effects) are to .grea
communities that offer a wide range of goods and services and are regioﬁ

service centers. (12) | appe

A study by the Colorado State University Cooperative Extension Serv Alce

(13) found that of 32 companies responding to a survey, none would conﬁf& Thes
locating in a community of fewer than 2,500 people. Three would considé

*{ S¢
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Tocating in towns of fewer than 5,000 people and more than half the firms
would locate in towns of more than 10,000 people. The number of firms that
said they would Tocate in towns of different sizes was as follows:
Population less than 2,500: O
2,500 to 5,000: 3
5,000 to 10,000: 6
10,000 to 50,000: 14
more than 50,000: 9
The respondents specifically mentioned a developed community infra-
structure, large labor source, good transportation connections, and an en-
vironment attractive to technical and professional help as being of important
to their location decisions. This would seem to limit most of the potential
for adding manufacturing industries to Tocal economic bases in eastern
Colorado to the four Tlargest population centers in the South Platte and
Arkansas valleys. There appears to be some possibility of certain kinds of
small firms Tocating at the larger High Plains towns, but small firms might
contribute only marginally to their economies. For example, very small manu-
facturing firms, employing fewer than 30 people each, have located at several
plains towns.* Proposals have been received for alcohol, gasohol, and sun-
flower 0il plants at High Plains towns, but the Targest of these would employ
only about 30 people. But with related trucking and other locally-obtained
services, the total contribution of such firms to local employment would be
greater than their direct employment at their own plants.
The main potential for manufacturing development in High Plains towns
appears most Tikely to be based on the agricultural products of the region.

Alcohol production and sunflower seed processing appear especially promising.

These processes use large volumes of bulky agricultural products that may be

*(See Table 9 for 1979 manufacturing employment in High Plains counties.)
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obtained locally, and generate large volumes of by-products that can be fed
to Tivestock near the plant. Another possibility is for small industries
'developed by local entrepreneurs in their home towns. However, in any of t

enterprises, High Plains towns appear to have few advantages and may be at

substantial disadvantage relative to the larger valley towns. Certain kinds

of small manufacturing plants might be feasible at High Plains towns, but a
decision to locate a plant at one of these towns would seem somewhat im-

probable.

LOCAL SERVICES

Local services, however, offer possibilities for economic development §
the larger towns of the irrigated areas of the High Plains. Studies by the
Division of Commerce and Development (Colgrado Department of Local Affairs)
show large losses of sales from small towns to larger towns and cities. Th
also suggest that, with adequate planning at the local level, many of these
Jost sales could be recaptured by the smaller towns. This would require
measures to better provide for the preferences and needs of local residents
by local businesses. The possibilities have been identified by the Divisi
of Commerce and Development, and methods have been developed to provide for
them in local government planning in cooperation with community leaders and
business people. They require analysis, planning, and financing, all of wh
can generally be done at the Tocal level but which may require technical op
legal assistance. Technical assistance in organizing such efforts is avail
able in the Division of Commerce and Development and possibly through the
community development programs of universities. Altogether, community de-
velopment seems to have considerable potential to increase the economic

strength of the larger towns of the High Plains, with concomitant benefits
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to smaller settlements and rural residents. The approach is based on the
mutual reinforcement effects of successful economic development enter-
prises and the need to achieve threshold levels of development to prevent
losses of business to larger towns. Well-developed local services make
communities more attractive to residents, tourists, and potential residents
who could contribute further to the economic activity of the community and

- the provision and support of Tocal services.

INVESTMENT IN REGIONAL DEVELOPMENT

Investment in regional development by the public sector {through govern-
ment) occurs at the local, state, and federal levels. Private sector in-
| vestments, are not usually made explicitly or mainly for regional develop-
ment purposes, but may contribute to regional development as much as, or
- more than, public investments. Private investment may also be considered as
occurring on & geographic basis ranging from local to national or inter-
national.

The purpose of investment by the public sector in regiocnal development
is generally accepted as being to improve the welfare of the general public,
but this public is defined partly by the level {of government) involved.
Thus investment decisions at the local level need only to consider local
priorities, whereas such decisions at the state or national Tevel must be
made in the context of a larger range of priorities.

However, investment decisions are made through a series of steps, which
progressively constrain the decision process. For example, agencies are
established in response to generally-perceived needs. These agencies then
establish programs according to probiems and priorities identified within

their scope of operation. Finally, individual projects must be chosen, If
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this process is working in the public interest, the projects chosen wi1f
those that wiil make the most effective use of Timited resources to accoi
plish the maximum public benefits. If an agency is operating at the staig
lTevel, the projects will be chosen from among the state's priorities. A
the federal Tevel, priorities may still be set at state, or substate or -
multistate regional levels, because of the geographic organization of fef _For {
eral agencies and the political power base. At the local level, priorit
need only be chosen from among local concerns, but the resources avai1aﬂ
are move limited for small communities, and residents may prefer Tower .
taxes to public investment. Rational and "progressive” local businesspeﬁp
usually recognize development potential in their own communities, and supp

community development investments, but if such potential is not perceivé

they will withhold their support, dppose higher taxes or other means of
quo

in ti

directing local funds into Tocal investment, and invest their resources .

glsewhere--often outside the local community.

. . : - . . e ment
Thus, in any rational investment decision, public or private, it ig .

necessary to ascertain where the return will be greatest. In the privat  chan

sector, the criterion is largely net profits. In the public sector thef cgon

fits are more difficult to define, but no less important. They are measy - ment

. . . ; - d
able, at least in part, through a variety of social, economic, and physig _ clu

indicators. Such indicators can range from population and income trends bett

to costs and returns associated with specific public investments (such_a _'CUIt

. o ote
water projects) and costs per person served by schools, hospitais, and ot P

~of t
public services,

orga
Goals of Regiocnal Development '

: incr
Certain goals are generally accepted as criteria in allocating publ '

investment to regional development., These include:
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- efficient use of geographically-distributed resources,
- minimizing dislocation of population and existing communities,

- maintaining desirable Tife-style alternatives and ranges of choice in
residential environments, and

- mitigating hardships associated with residence at certain locations.

For eastern Colorado, these criteria imply:

maintaining an economically beneficial agricultural economy and
existing community infrastructure,

- maintaining adequate levels of community services at reasonable
costs,

- improving, insofar as possible, the quality of Tife in small towns
and ruraf areas, and

- specific measures to improve medical services, school systems, and
low income housing.

A major component of all these goals is the maintenance of the status
quo in essential socio-economic and demographic conditions, as rapid changes
in these conditions are usually disruptive. However, evolutionary develop-
ment can mitigate certain problems and allow for constructive response to
changing sociaj and economic conditiong. Development may stabilize the re-
gional economy and contribute to the welfare of local residents. Improve-
ments are desirable in agricultural efficiency and local services. These in-
clude more efficient water and energy use in agriculture, soil conservation,
better transportation for agricultural products, and expansion of the agri-
cultural and livestock economy to make fuller use of the region's resource
potential. Desirable improvements in local services include strengthening
of the Tocal service sector, additional medical services, and more rational
organization of school systems. Stiil other community investment that could

increase the welfare of residents include improvements in housing--especially
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repairs and maintenance of low-income housing occupied by elderly people; cong

and attention to the appearance and organization of the community. Con Deve
tinuing development of social and cultural functions is also 1ike to enha nat
the attractiveness of many communities and will contribute to the tota1 § Tat
fare of community residents. the
The evidence accumulated through this study seemns to indicate that_ be
economic base of the Colorado High Plains will remain capable of suppor mer
the existing communities in the irrigated areas at their present levels ¥ all
at Teast the next four decades. Creative community development and impﬁﬁy or
ments in agricultural techniques can increase the stability and qua1ityvb RE(

life in these communities. At the same time, the future of communities §

the unirrigated areas is uncertain. Here, the natural resource base supp the

large-scale unirrigated wheat farming and range livestock raising. Such5 cu

extensive land-based economy appears incapable of supporting the existiﬁg fo
smaller settlements except possibly as very limited Tocal service centers

The attractiveness of High Plains community 1ife can alsc be 1ncred$
and regional development goals met, by develepment in the South Platte ah
Arkansas valieys. These valieys and their larger towns have advantages'é
scale, population, lecation, and resources--especially water--that cannOf
duplicated in the High Plains. Development of their potentials can increa
employment and entrepreneurial opportunities for High Plains families, ekp
available goods and services, attract needed professional people and tech
nicians to the region, and generally maintain the services and innovatiqﬁ
needed in the entire region. With the present and expected future irriga

agricultural economic base of the region, and continued efforts at cowmun

development, development in the South Platte and Arkansas valleys shoqufh
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complementary to, vather than competitive with, High Plains development.
Development of eastern Colorado, based on the existing distribution of

natural resources and investment appears likely to benefit the entire popu-
lation of the region. By making the most efficient use of existing resturces,
the total income of the region will be maximized, the regional economy will

" be strengthened, and opportunities will be increased. Thus, in any invest-
-ment decision, especially at the state Tevel, priorities should be based on

- all of eastern Colorado as much as on the needs of any individual community

or part of the region.

RECOMMENDATIONS

Recommendations for maintaining viable communities and productivity in
the Colorado High Plains include these for maintaining or enhancing the agri-
cultural economic base and those for community development. Recommendations
for strengthening the economic base are as Tfollows:

1. Intensify agricultural research by Colorado State University, the
Agricultural Experiment Stations, and the Cooperative Extension
Service, to develop effective methods of producing crops adapted to
the High Plains with minimum economic use of water and energy.

2. Intensify agricultural extension information services to communicate
the results of research to farmers in synchronization with changing
price structures for their products.

3. Investigate the possibilities of further development in the range
Tivestock industry, consistent with economic constraints and con-
servation of rangelands.

4, Intensify soil conservation efforts, with maximum powers to local

s0il conservation districts to enforce soil conservation measures.
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Recommendations for community development include the following:

1.

Continue efforts to organize satisfactory rail service to local "
elevators at equitable shipping rates. This is presently being
undertaken by the Colorado Departments of Agriculture and Highwa

and by the state Public Utilities Commission, but could perhapsf

intensified and supported through attention by the ICC and Federa]
Department of Transportation.

Continue efforts to encourage alcohol production and gasohol usé
subject to new experience and raw material constraints.

Increase efforts in the Colorado Department of Agriculture and
obtain U. S. Department of Agriculture support for increasing

Colorado's regional self-sufficiency in agricultural products.

Cooperation between communities and the Division of Commerce and
Development to investigate possiblities for improving the goods
services sectors in small towns identified as regional service
centers. Similar assistance with local services development may
also be available through universities and the Cooperative Exten
Service.

Continued efforts by the Governor's Office and state agencies to
organize improved medical services throughout eastern Colorado,:
including additional physicians, technicians, emergency medical
services, and nurses.
Cooperation among communities, regional councils of government,
state department of education, and the State Legislature to cont
to rationalize school districts for economic efficiency and to o

tain the desirable range of quaiified teachers.
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Maintenance of federal support for programs to provide for low-
income housing, house repairs, transportation and housing for
elderly pecple, and medical and social services in rural towns.
Maintenance of federal support for grant programs for maintenance,
improvement or replacement of water and sewer systems in rural
towns.

Comprehensive planning, using professional assistance with commu-
nity participation to develop attractive towns with appropriate
services and minimum conflict among land uses, housing, services

and aesthetic values,
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10,

11.

12.

13.

14,
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Urban Drainage and Flood Contrel Projects: Economic, Legal and Firancial Aspects

Modelling the Dynamic Response of Flopodplains to Urbanization in Castern Hew England

Orought-1Induced Problems and Responses of Small Towns and Rural Water Entities in
Colorade: Thne 1976-1978 Drought

B3856 Research Data Assembly for Small Watershed Floods, Part II

Flood Plain Management of the Cache La Poudre River near Fort Collins

Cache La Poudre River near Fort Collins, Colorado - Flood Management Alternatives -
Relocations and Levies

Implementation of the National Floed Insurance Program in Larimer County, Colorada

Factors Affacting Puolic Acceptanca of Flood Insurance in Larimer and Weld Counties,
Colerado

Proceedings, Colorado Drought Workshaps

The National Flaod Insurance Program in the Larimer County, Colorado area

L

B. WATER SUPPLY AUGMENTATION AND CONSERVATION

Snow Accumulation in Relation to forest Canopy

Runoff from Forest and Agricultural Wetersheds

Improving Efficiancy in Agricultural Hater lise

Controlled Accumulaticn of Blowing Snow

Hydraulic Operating Characteristics of Low Gradient Border Checks in the
Management of Irrigation Water

Experimental Investigation of 3mall Watershed Floods

Experimental Investigation of Small Watersned Flonds

Hydraulics of Low Gradient Sorder Irriqation Systems

Improving Efficiency in Agricultural Water Usa

A Systematic Treatment of the Problem of Infiltration

Studies of the Atmospheric Water Ealance

Evaporation of Water as Related to Wind Barriers

Geohydraulics at the Uncanforuity hotween Bedrock and Alluvial Aguifers

An Agplication of Multi-Variate Analysis in Hydrology

Selection of Test variable for Minimal Time Detection of Basin REsponse to
fatural or [nduced Chanqes

Grourdwater Recharge as Affected by Surface Vegetation and Management

Theory and fxperiments in the Pradiction of Small Watersned Response

Experiments in 3mall Waterzned Rew.ponse

Improvements in “owing Sprinkler Irriaation Systems for Conservation of Water

Systematic Treatment of Intiltrabtion with Appiications

Date

6/68
6770
8/71

12/72
12/72
12/72
6/74
7/75
1/78

6/80
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8/74
8/74
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6/69
6/69
6/69
6/69
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12/72
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3
5
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82

53
&7
63
64
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69
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76
80
a1
82

87
B89
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9

97
99
100
105
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16
26
3
32
KX]
35
36
37
39

13

15
16
18
28

5-T8128

5-TB

76

An Experimental Study of Soil Water Flow Systems Involving Hystersis

Consglidation of Irrigation Systems: FPhase 1 - Engineering, legal and
Sociolegical Constraints and/or Factlitators

Systematic Design of Leqal Regulations for Optimal Surface-Groundwater Usage

Snow-Air Interactions and Management of Mountain Watershed Snowpack

Analysis of Colorado Precipitation

Computer Estimates of Natural Recharge from 5011 Moisture Data - High Plains of
Calorado -

Systematic Desian of Legal Regulations for Optimal Surface-Groundwater Usage, Phase 2 -

Engineering and Ecolegical Evaluation of Antitranspirants for [ncreasing Runoff -
in Colarado Watersheds

Physical and Economic Effects on the Local Agricultural Economy of Water Transfer
to Cities

Determination of Snow Depth and Water EQuivalent by Remote Sensing

Achiaving Urban Water Conservation, A Handbook

Achieving Urban Yater Conservation, Testing Community Acceptance

Development of a Subsurface Hvdrologic todel and Use for Intagrated Management
of Surface and Subsurface Water Rasources

Development of a 3tream-Agquifer Modal Suited for Management

Synthesis and Catibration of a River Basin MWater Managerent Model

Models for System Water Planning with Special Reference to Water Reuse

Hydraulic Conductivizy af Mountain Soils

Consolidation of Irrijation Systems: Phase IT, Engineering, Fconomic, Legal
and Sociological Requirements

Water REquirements for Urban tawns in Colorado

Applications of Remote Sensing in Hydrology

A Watershed Information Sysiem )

Municipal Water Yse in Horthern Colorade: Development of Efficiency-of-Use Criterion

Urban Lawn [rrigation and Management Practices for Water Saving with Minimum
Effect on Lawn Quality

Annotated Bibliography an Trickle Irrigation

Water Use and Management in an Arid Region {(Fort Collins, Colorado and Vicinity)
The Denver Basin: [ts Bedrock Acuifers

Snowpack Augmentation by Cleud Seeding in Colorado and Utah

The Impacts of Improving Efficiency of Irrigation Systems on HWater Availability
Federal Yater Storage Projects: Pluses and Minuses

Cutting City Water Demand

Water for the South Platté Basin

Administration of the Small Watershed Program, 1955-1978 - An Analysis

Models Designed to Efficiently Allocate Irrigation Water Use Based on Crop
Response to Soil Moisture Stress

Impact of Irrigation Efficiency Improvements on Water Availability in the
South Platte River Basin _

Weekly Crop Consumotive Use and Precipitation in the Lower South Platte River Basin

Water Management Hodel far Front Range River Basins

An Interactive River Basin Water Management Model: Synthesis and Application

An Assessment of Water Use and Policies in Northern Colorado Cities

Evaluating Water Distributions of Sprinkier Irrigations Systems
Introduction of Supplemental Irrigatiom Water

St
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C. IDENTIFICATION AND CONTROL OF ENTERING POLLUTANTS

er Temperature Relations in Winter

ture 25 a Guality Factor in the Use of Streams and Reservoirs

nd Contaminant Criteria for Watershed Planning and Management
Qrs in the Evaiuation of Water Pollution Potential at Mountain

85

Gealogic Evaluatien of Poellution at Mountain Dweiling Sites

€ds -as Helated to the Developmenti of Sediment Standards in Rivers
‘Metals in Groundwater of a Partion of the Front Range Mireral Belt
grt in 5071 Profiles with Application to Irrigation Return Flow - The
ion and Transport of Gypsum in Soils

Metals in Groundwater of a Portion of the Front Range Mineral Belt
“the Steorage of Diffuse Sources of Salinity in the Upper Colorade

7racter1st1c5 of Urban Stormwater Funoff
Nater Quality Changes Through Optimal Tests and Reliability of Testy

D. EFFECTS OF POLLUTANTS

ture as a Quality Factor in the Use of Streams and Reservoirs
etals in Groundwatar of a Portion of the Front Range Mineral Belt
2tals in Groundwater of a Portion of the Front Range Mineral Belt
of Mytant Plants Conducive to Salt Tolerance

n af Agriculturally Useful Mutant Plants with Characteristics

to Salt Tolerance and Ffficient Water Utilization

¢f-Aigal Inhibitors on Higher Plant Tissues

R¢E_ﬁata Plains Segment of the Cache La Poudre River, Colorado 1970-1977

_yality of Ground Water in the Prospect VYalley Area, Colorado

£. TREATHMENT AND DISPOGSAL OF WASTES

‘Response to the Soil Environment

milation of Waste Transport in Groundwater Aquifers

tic Treatment of the Problem of Infiltration

:00Ting and Bio-Treatmant of Beer Sugar Factory Condenser Water Effiuent
avement Through Fractured Bedrock

sm oT YWaste Treatrent at Low Temperatyre, Part A: Microbiology

@ATSm of Waste Treatment at Low Tewperature, Part B: Sanitary Engineering
¢ Treatmant of Infiltration with hrn11rat10ns

3l Home Wastewater Characterizaticn and Treatment

on of Wastewater from Mountain Cobins

95 Workshop on Home Sewaae Disposal in Colorado

9s of the Symposium on Land Treatment and Secondary Effluent

difas of a Workshop on Pevenatation of High-Altitude Disturbed Lands

n Benefits of Jater Guality: Rocky Mountain Hational Park, South

e River Sazin, Colerado

na5, Secend Workirup on Home Sewage Disposal fn Colorado

Irkshop on tHome Sewage Bisposal in Colorado - Comnunity Systems Management

and Water Quality Studies in the Cache La Poudre River Basin, Colorado

Date

/69
8/70
12/71
B/72

12/73
1/75
3/75
6/75

1/76
6/76

9/77
8/78
9/80

12/71
6/75
6/76
7/76

10/79
7/80

/78

1968

6/69
6/69
6/71
6/71
7/72
8/72
8772
6/73
7715
/7

6/72
11/73
7/74

5/78
9/75
7/78

Price

$ 5.00
5.00
3.00
5.00

10.00
3.s50
3.00
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R
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17

10
12
13
44
45
58

&)
65
70
75

9
101
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14
19
21
22
23
24
25
26
27

§-65953

$-5435
5-5435
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Land Treatment of Municipal Sewage Effluent at Hayden, Colorado

F. ECONOMIC EFFECTS

Economics and Administration of Water Resources

Economics and Administration of Water Resources

Economics of Groundwater Development in tne High Plains of Colorade

Ecanomic, Political, and Legal Aspects of Colorade Water law

Evaluation or Urban Water Management Policies in the Denver Metropolitan Area

Primary Data on Economic Activity and Water Use in Prototype 011 Shale
Development Areas af Colorada: An Initial Inguiry

Econamic and Institutional Analysis of Colorado Water Quality Management

Urban Drainage and Floed Control Projects: Economic, Legal and Financial Aspects

An Econemic Analysis of Water Use in Colorado's Economy

Physical and Economie E¥fects on the Local Agricultural Economy of Water
Transfer to {ities

Economic Benefits from Instream Flow in a Colorado Mountain Stream

An Empirvical Application of a Mode| for Estimating the Recreation yalue
of [nstream Flow

Measuring Benefits and the Ecomomic value of Water in Recreation on High Country
Reservoirs

1

Irrigation Development Potential in Colorado

Econamics of Water Quality--Salinity Pollution - Abridged Bibliography
Federal Water Storage Projects: Pluses and Minuses

Economic Value of Benefits from Recreation at High Mountain Reservoirs

An Cconomic Evaluation ef the General Management for Yosemite Natiomal Park
The Economy of Albany, Carbon, and Sweetwater Counties ,Wyoming-Description & Analysis
An Imput-Qutput Study of the Upper Colorado Main Stem Region of Western Colorado
The Economy of Moffat, Pouti, & Rio Blanco Counties,ﬂo1qrado—ﬂescription and Analysis
The Survey-Based Input-Dutput ¥eodei as a Resource Planning Tool
The Economy of Horthwestern Colorado - Description and Analysis
An Input-Qutput Analysis of 3porisman Expenditures in Colorado

An Input-Output Study of the Kremnling Region of Western Golorado

Cconomic Analysis of HWater Use in Boulder, larimer and Weld Counties, with
Projections to 1980

Pump [rrigation on the Colorado High Plains

Secondary Econamic £ffects of Irrigation on the Colerads High Plains

R 5
R 21
R 35
R 69
R 93
R 2
R 4
s 7
s 10
s 1
5 14
g 21
S 25
s 28
S 40
s 42
T 1
R 4
iR &
R 37
CR 38
CR 39
{R 62
CR 75
CR 78
CrR 81
cr 91
CR 95
(R 103
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21
55
89

93

& DD

10
1
14

2
25
28
4Q
42

37
38
39
82
75
78
81

91
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CR 103

CR 106

G. ECOSYSTEM EFFECTS

Soil Movement in an Alpine Area

Waterfowi-Water Temperature Relations in Wiater

Water Law in Relation to Environmental Jualify

Engineering and Ecological Evaluatien of Antitranspirants for Increasing Runaff
in Colorado Watersneas

Application of Geomorphic Principles to Environmental Management

Enviranment and Colorado - A Handbook
Piceance Basin Inventory

Wildlife and the Environment, Proceedings of Governor's Canference, March 1973

Proceedings of a Workshop on Revegetatian of High-Altitude Distrubed Lands

Surface Rehabilitation of Land Distrubances Resulting from 0il1 Shale Development

Bibliography Pertinent to Disturbance and fehabilitation of Alpine and Subalpine
tands in Southern focky MYountains

Procesdings: High Altitude Revegatatian Warkshop Ho. 2

Surveillance Data - Plains Segment of the Cache La Poudre River, Colorada 1970-77

Proceedings of a Workshap on Revegetation of High-Altitude Distrubed Lands, Me. 3

Pracesdings of the Workshop on Instream £low Habitat Criteria and Hodeling

Proceedings: High-Altitude Revegetation Workshop lo. 4

Surface Rzhabilitation of tand Distrubances Resuiting from Qi1 Shale Development

Yegetative Stabilization of Spent i1 sShales

Ravegetation of Distrubed Surface Sgils in Yarious Vegetation Ecosystems of the
Piceance Basin

H. PUBLIC WELFARE (SOCIAL GOALS) EFFECTS

Searching the Social Science Literature on Water: A Guide to Selected Information
Storage and Retrieyal Systems - Preliminary Version

Water Quality Yanagement [ecision in tolorado

Institutions for Urcan-Metropolitan Water Management Essays in Social Theory

Feasibility and Potential of Enhancing Water Recreation COpportunities en High
Country Reservoirs

Physical and Economic Effecis on the tocal Agricultural Economy of Water
Transfer ta Cities

Selecting and Planning High Country Reservoirs for Recreation Within a Multi-
purpose Mapagemoent Framework

Achieving Urban Water Conservation: Testing Community Acceptance

Ecangmic Bererits from {nstream Flow in o Colorado Mouptain Stream

Drovght-induced Preblams and Recponsaes of Small Towns and Rural Water Entitias
in Colorado: The 1976-1378 Drought

Empirical Applicaticon uF 4 radel for Estimating the Recreatien Value of
Water in Reservoirs Compared to Instream Flow

Urban Lawn Lrrigeticn and Management Pracrices for Water Saving with
Winisum Effect on Lawn Quality .

Date

6/63
&/70
3/74

8775
2/80

1973
12/n

3/73
7174
6/74

2/75
8/76
1/78
5768

12/79
6/80

8/74
12/74

12/74

9/72
6/72
n/siz
6/75
10/76
777
9/77
&/79
6/80
12/80

5/81

Price

1.00
5.00
30.00

2.50
3.00

4.00
10.00

10.00
3.00

4.25

5.00
5.00
5.00
4.00
3.00
6.00
5.00
5.00
4.00
3.00

6.00
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7

36
39
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52

55
65
68
23
94
95
105
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12
22
24

34
39

28
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Date

Praceadings of the Symposium on Water Policies on 1.5« Irrigated Agriculture:
Are Increased fcreages Needed to Meet Domestic or World Needs? 3/75
Minimum Stream Flows and Lake Levels in (olorado 8/75-

Federal Water Storage Projects: Pluses and Minuses 6/79
Public Participation Practices of the U.5. Army Corps of Engineers Ti1g

Impiementation of the Federal Water Project Recreation Act in Colorado 617
Federal Water Recreation in Colorado: Comprehensive View and Analysis 197
Recreation Benefits of Water Quality: Rocky Mountain National Park, Scuth .

Piatte River Basin, Colorado

I. INSTITUTIONAL PROBLEMS

Organizational Adaptation te Change in Public Objectives for Water Managewent
of Cache La Poudre River System
Economics and Admimistration of Hater Resources
An Exploration of Components Affecting and Limiting Pelicymaking Options in
Local Water Agencies '
Urban-Metropolitan institutions for Water Planning Development and Management
Institutions for Urban-Hetropoiitan Water Management £ssays in Socfal Theory
Economic, Political and Legal Aspects of Colorado Water Law :
Institutional Requirements for Optimal Water Quality Mamagement in Arid Urban Areas
Consalidation of Irrigation Systems: FPhase 1 - Engineering, Legal and Sociological
Constraints and/or Facilitazors '
Water Law in Relation to Environmental Quality .
Urban Drainage and Flocd Control Projects: Economic, lLegal and Finmancial Aspects
Systematic Design of Legal Regulations for Optimal Surface-Groundwater Usage,Phas
Institutional Arrangerents for Efvective Nater Management in Colorado :
Consglidation of Irrigation Systems: Phase 11 - Engineering, Econcmic, Legal &
Sociological Pequirements
Drought- induced Probiems and Responses of Small Towns and Rural Water Entities
Colorado: The 1976-1378 Drought .
Municipal Yater Use in Northern Colorado: Development of Efficiency of
Use Criterion . :
Urban Lawn I[rrigation and Management Practices for Water Saving with Minimum
Effect on Lawn Quality

Water Law and Its Relationship to Environmental Quality: Bibliography of
Source Material o
Water Quality Contraol and Administration Laws and Regulations

Implementation of the Mational Fload Insurance Program in tarimer Cousty

Factors Affecting Funiic Acceptance of Flood Insurance in Larimer and Weld
Counties, Colorade -

San Luis Yalley Water Problems: A Legal Perspective

Administration of the Small Watershed Program, 1955-1978 - An Anaiysisﬂ.

i

An Rssessment of Water Use and Policies in Northern Colorado Cities_l



nHanagement District Director's Handbook

plorada Water Law

J. PLANNING AND ANALYSIS METHODOLOGY

al Adaptation to Change in public Objectives for Water Management of
Poudre River System
s of Groundwater Development in the High Plains of Colorado
ration of Components Affecting and Limiting Policymaking Options in
gtar Agencies
tion ef Components Affecting and Limiting Policymaking Options in
later Agencies
Agencies, Communication Patterns, and the Planming Process
the Social Science Literature on Water: A Guide te Selected
ation Storage and Retrieval Sysiems - Preliminary Versian
ity Management Decisions in Colorado
a) Modeling of Water Management Strategies in Urbanfzing River Basins
y0of Urban Water Management Policies in the Qenver Matropolitan Area
fion of Agricultural and Urban Water Quality Management in the Utah lLake
ige " Area
i and [mplementation of Urban Drainage and Flgod Cantrol Projects
and Tnstituticnal Analysis of Colerado Yater Quality Management
ty -and Potential of Enhancing dater Recreation Opportunities on
guntry Recervoirs
pomic Analysis of Water Use in Colorado’s Econcmy
Yevance of Technological Chenge in Long Term Water Resources Planning
-and Economic Sffects on the Locel Agricultural Economy of Water
sfer to Cities
‘d@nd Planning High Country Reservoirs Far Recreation Within a
I-purpose Management Framework
ment of a Subsurtace dydrologic Madel and Use for Integrated Management
‘Surface and Subsurface Water Resources
T Orainage and Flood Control Hanagement Program for Urbanizing
Part I ,
oprent of a Orainage and Flood Control Management Program for Urbanizing
gmmunities - Part I
nt of a Stream-Aquifer Mode! Suited for Management
i5 and Calibration of 2 River Basin Water Management Made?
for System Water Planning with Special Refersnce to Water Reuse
€ Benefits from Instream Flow in a Colorado Mountain Strsam
tion of Geomorphic Principles to Environmental Management
rical Anclicaticn of & Model for Estimating the Recreation Value
nitream Flow
rirg Benefits and the Economic Yalue of Water in Recreation on High
ntry Reservoirs
al foplication of a Model for Estimating the Recreation Value of Water
gservoirs Covpired to Instream Flow
ipal Water Use in Northern Colorade: Development of Efficiency-of-Use
1terion
“Lawn Irrigation and Management Practices for Water Saving with Minimum
fect on Lawn Quality

ign of Mater and Wastewater Systems for Rapid Growth Areas (Boom Towns -
HMountain Resorts)
gation Development Potential in Colorado

Date

1970

8/78

6/69
6/69

11/68

6470
8/71

9/72
6/72
6/73
6/73
6/73
6/74
3/75
6/75
12/75
10/76
10/76
ari
12/77
9/78
a/78
9/78
10/78
5/78
&8/79
2/80
10/80
9/80
12/80
9/80

5/81

7/76
5777

Price

.25

2.50

3.00
5.00

5.20
5.00
7.50
7.30



15 19 The Environmental Quality Objective of Principles and Standards for Planning

IS 38 Public Participation Practices of the 4.5. army Corps of Engineers

1S 40 Proceedings of the Horkshop on Instream Flow Yabitat Criteria and Modeling

IS 43 An Evaluation of the Cache L2 Poudra Wild and Scenic River Draft Environmental
Impact Statement and Study Report

TR Colorade Environmental Data Systems (abridged)

TR Manual for Training in the Application of Principles and Standards (Water
fesources Council) .

TR 8 Models Designed to Efficiently Allocate irrigation Water Use Based on Crop
Response to Seil Moisture Stress

TR 8 The 1872 Federal Water Pollution Control Act's Area-Wide Planning Provision:
Has Executive Iimplementation Met Congressional Intent?

TR 10 Efficiency of Wastewater Disposal in Mountain Areas

TR 18 An Interactive River Basin Water Management Model: Synthesis and Application

TR 20 Development of Methodologies for Determining Optimal Water Storage Strataegies

TR 26 An Input-Output Analysis of Sportsman Expenditures in Calorado

~d &

"g.78127 A Simulation Model for Analyzing Timber-Hater Joint Preduction in the
Colorado Rockies

K. WATER CONVEYANCE AND COMNTROL HORKS

CR & Stabilization of Alluvial Channels
CR 7 Stability of Slopes with Seepage

SRV Design of Water and Wastewater Systems for Rapid Growth Areas (Boom Towns -
Mountain Resorts)

5-496% Farm Irrigation Structures
5-1876 Parshall Heasuring Flumes of Small Sizes

X-426A farshall Flumes of Large 3ize

$.T8120 Selection and Installation of Cutthroat Flumes for Measuring Irrigation
and Drainage Water

$-T8126 A Shunt-Line Metering System for lrrigation Wells

$-5225% Weed Seet and Trash Screens for [rrigation Water




L. OTHER

Inventory of Envirommental Resources Research in Progress - Colorado
State University
Inventory of Environirental Resources Research in Progress - Colorade
State University
Directory of Environmental Research Faculty - Colorada State University
Inventory of Current Mater Resources Research at Celorado State University
Inventory of Colorada's Front Range Mountain Reservoirs
The Larimer-Weld Council of Governments 208 leter Qua]wty Plan. An Assessment
and Suggestions for Future Directions

Estimated Average Annual Water Balance for Piceance and Yellow Creek Watersheds

Celorado's Ground Water Problems
Ground Yater in the 8ijou vYalley
public Water Supplies of Colorado 1859-1960

Date
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/72
12/72
7/73
5/77

8/78

8/74

1967
1961
1361

Price

Free
Free
Free
Free
5.00

2.00
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.35
.25



