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CHAPTER 1 

INTRODUCTION 

The purpose of this report is to provide a description and analysis 

of a regional economy within the State of Wyoming. The intent of the re-

searchers is to provide policy makers with specific information contributing 

to the decision-making and planning processes and to provide a planning tool 

having the capability of analyzing a number of alternative development 

scenarios in the study region. 

THE REGION UNDER STUDY 

The study area consists of three counties of southern Wyoming: 

Sweetwater, Carbon, and Albany. These counties encompass an area of 

approximately 25,000 square miles and account for nearly 23.5 percent of 

the total land area of Wyoming. About 56.3 percent of the re9;on's total 

land area is owned by the federal government. l The region's 1975 population 

is estimated at 73,549 inhabitants with a personal income of over $2 million. 

Both the population and the personal income of the region make up about 19.5 

percent of state totals. 2 Almost 32 percent of Wyoming's mining employment 

occurs in the study area. Well over 70 percent of the region's exports 

are in the sectors: coal, other mining, oil and gas production, or 

Iprivate land ownership varies considerably among the three counties. 
Almost 65 percent of the 2,799,575 acres comprising Albany County is pri
vately held, while only 39.4 percent of the 5,047;785 acres in Carbon 
County is private, and 27 percent of the 6,749,348 acres in Sweetwater 
County is private. 

2Wyoming Department of Administration and Fiscal Control, Wyoming Data 
Handbook, 1977, pp. 69-72, 81-84, 141-44. 



2 

electricity (which is generated from local coal deposits). Agricultural 

production, which is mainly livestock, accounts for about 7 percent of the 

region's exports. Big game hunting, fishing, and winter recreation are 

also important in the region. The region contains a major transportation 

corridor with significant sales related to railroad and highway shippinq. 

The regional economy is also characterized by a small base in light manu

facturing which makes up about 6 percent of exports. However, the region 

imports nearly all finished consumer products, heavy industry products, 

and most ingredient materials. 

The southern Wyoming topography consists mainly of high plateaus, 

which are in actuality structural basins with an altitude ranging from 

6,500 to 7,500 feet. The area has a semiarid climate causing deflation 

hollows, alkali flats, playas, and sand and silt dunes. The Green River 

basin occupies the western part of the area, separated from the Great 

Divide basin to the east by the Rock Springs anticline. The Great Divide 

basin is further divided into the Washakie basin to the south and the Red 

Desert basin to the north. The Rawlins Uplift and the Sierra Madre

Medicine Bow Mountains complex separate the Hanna-Laramie basins from the 

Great Divide basin. These basins are bounded to the east by the Laramie 

Mountains, and to the north by the Wind River Mountains and the Sweetwater 

Uplift. 

The topography, in turn, controls much of the climate, with temperature 

and precipitation being controlled by elevation, and the central continental 

location. As the elevation becomes lower, the amount of precipitation 

drops. The areas receiving less than 8 inches of precipitation have very 

sparse vegetation and are classed as semi desert. The areas receiving 

between 8 to 16 inches of rain per year support some trees. This area of 
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Wyoming tends to have dry summers. Prevailing winds, for the most part, 

are out of the southwest. The wind patterns are frequently affected by 

the mountain structures, giving localized weather. The wintertime relative 

humidity of the area is 20 to 40 percent. The winter winds out of the 

north typically bring cold dry air with speeds often exceeding 45 miles per 

hour. The mean annual precipitation is less than 8 inches per year in the 

Rock Springs area, and the Great Divide basin, to between 8 to 16 inches 

elsewhere in the study area. The mean annual frost-free days is less than 

90 days for the majority of the area. The mean January temperature for 

the majority of the area is from 10 to 20 degrees, and for July the mean 

temperature is between 60 to 70 degrees F. 

This topographic and climatologic regime dictates the vegetation to 

be mostly sagebrush and grass. Included in the Green River basin is more 

saltbrush greasewood, indicating salt near the surface. There is also 

some montane coniferous forests represented by inland Douglas fir. 

The area is very rich in mineral resources, including coal, uranium, 

trona, oil shale, oil, and gas. All of these minerals are stratigraphically 

controlled. Coal, for example, has been classified according to its geo

graphical area. The Green River basin has been categorized as a coal pro

vince, with coal bearing rocks within the basin being the Mesa~erde group 

and the Lance of Late Cretaceous age, the Fort Union of Paleocene age, 

and the Wasatch formation of Eocene age. The coal beds range in thickness 

from a few inches to 42 feet and in rank from subbituminous to high-volatile 

bituminous C. The coals with the higher rank are found associated with 

intense structural deformation and igneous intrusives. The coal beds 

interior to the basin are nearly horizontal, and dip sharply around the 

Rock Springs anticline, and the basin margins. Within the Green River 

coal province, the Mesaverde group has been the most extensively mined. 
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But several hundred million tons of strippable Fort Union and Wasatch 

coal is presently being developed and mined for thermal power generation. 

For the most part, coal beds lie too deeply buried in th~ basins to be of 

economic interest. 

To the east, the Hanna Coal Field is a structurally downwarped area 

separated from the Green River basin by the Rock Springs uplift, and 

the Rawlins Hills, and is bounded on the north and south by mountains. To 

the east, it merges with the Laramie basin. Within this basin complex, 

a total of 130 coal beds has been mapped in the coal bearing Mesaverde 

and Medicine Bow Formation of Late Cretaceous age, the Ferris Formation of 

Late Cretaceous and Paleocene age, and the Hanna Formation of Eocene age. 

The coal beds are sUbbituminous C to high-volatile bituminous C in rank 

and range as thick as 8 feet in discontinuous beds in the lower formations 

to as thick as 35 feet in the Hanna Formation. The Hanna basin area is 

characterized by rugged surface features and steep dips ranging from 10 

to 25 degrees in the areas of thick coal outcrops. 

The Rock Creek Coal Field adjoins the Hanna basin field on the south

east and contains coal beds ranging as thick as 9.5 feet in the Hanna 

Formation and about 8 feet in the Mesaverde. Large areas of the surface 

are covered by gravel and the coal bearing rocks are difficult to mine or 

even map. 

Occurrence of oil and gas in the study area is also tied quite closely 

to the locations of the sediment-filled basins. Wyoming's oil and gas 

normally occur in either structure-controlled or stratigraphy-controlled 

concentrations. Because of the differences in specific gravity, gas is 

found at the top of the trap,oil below, and water beneath the oil. Because 

of the obvious surface expressions of structural traps, crests of upwarped 
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COAL RESERVES WITHIN STUDY AREA 

Major Coal Basin 

Green River Coal Region 

Hanna Coal Rield 

Rock Creek Coal Field 

Strip Mine Deposits 

Jim Bridger Coal Deposit (Deadman Seams) 

Black Buttes Coal Deposit 
(Wasatch, Lance, Fort Union Formations) 

Red Desert Coal Deposit (Wasatch Formation) 

Cherokee Coal Deposit (B and C Coals) 

Hanna and Ferris Formation 

* Estimated Oriqinal Reserves 

15,955,880,000 tons 

3,916,960,000 tons 

305,180,000 tons 

** Strippable Resources 

250,000,000 tons 

82,600,000 tons 

733,100,000 tons 

200,900,000 tons 

313,000,000 tons 

* Estimated original resources (short tons with less than 3,000 feet over-
burden, USGS Circ. 81, 1950. 

** Strippable resources in short tons (modified from the USBM Ie 8538, 1972. 

or anticlinal rock were often the targets of early exploration. Only 

deeply buried structural traps, or stratigraphic traps (i.e., traps in 

which the oil and gas are concentrated by a decrease in porosity in updip 

direction, thus stopping the migration of oil and gas) remain to be found. 

Industry now relies on new high resolution seismic techniques, to locate 

the more subtle traps. Reservoir rock ranges in age from Tertiary to 

Cambrian and is most often composed of various types of porous sandstone 

or limestone. In general, fields in stable interior basin areas are 

characterized by stratigraphic traps which produce from Tertiary and 
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Cretaceous reservoirs. Conversely, those in the deformed margins of the 

basins are characterized predominately by structural traps. Drilling 

activity can be broken down into development drilling (drilling to 

expand production within a known field) and exploration or wildcat 

drilling (drilling to find new production). 

1977 

1976 

1975 

1974 

1973 

1972 

1971 

SUMMARY OF DRILLING ACTIVITY 
FROM 1971 TO 1977 IN STUDY AREA 

Green River Basin: 

Total New Field 
Wells Wildcats 

294 o 0; 1 
23% 38 gas 

175 3 oi 1 
18% 14 gas 

169 1 oil 
13% 10 gas 

131 1 oil 
13% 6 gas 

138 1 oil 
16% 8 gas 

121 o 0; 1 
13% 12 gas 

117 o oi 1 
13% 3 gas 

Laramie-Hanna Basin: 

Total New Field 
Wel1s* Wildcats 

19 o oi 1 
1~~ o gas 

8 o oil 
1% o gas 

6 o 0; 1 
o. 5~'~ o gas 

17 o oil 
2°' Ie o gas 

4 o oi 1 
0.5'% o gas 

11 o 0; 1 
1% o gas 

10 o oi 1 
1°! ,'J o gas 

*% is the percent of total wells drilled in Wyoming. 

Source: Barlow and Haum, Inc., Geologists, Oil and Gas Production, Reserves, 
and Resources in Wyoming, 1978. 
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RESERVES AND RESOURCES FOR OIL AND GAS* 

Green River Basin: 

Oil bb1 

Gas mcf 

Hanna-Laramie Basin: 

Oil bbl 

Gas mcf 

Estimated 
Cumulative 
to 01/78 

419,183,047 
9.4% 

2,946,668,604 
40.6% 

68,361,038 
1.54% 

89,550,277 
1. 23;~ 

Estimated 
Remaining 
Reserves 

604,380,000 
33. 2~; 

5,907,120,000 
60.4% 

7,052,147 
.4% 

1,178,728 
.01 't; 

*% is the percentage of total Wyoming base figure. 

Estimated 
Undiscovered 
Resources 

140,000,000 
to 

718,000,000 
(range) 
312,000,000 

(most likely) 

9,910,000,000 
to 

47,430,000,000 
(range) 

22,000,000,000 
(most likely) 

50,000 
to 

200,000 
(range) 
110,000 

(mos t 1 i ke 1 y) 

65,000 
to 

2,600,000 
(range) 

1,430,000 
(most likely) 

Source: Barlow and Haum, Inc., Geologists, Oil and Gas Production, Reserves, 
and Resources in ~yoming, 1978. 

Uranium districts wi~hin the study area are: Red Desert, Crooks Gap, 

and Green Mountain, and Shirley Basin. The major uranium deposits are con-

centrated within sedimentary rock along roll fronts. In vertical cross-section, 
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a roll front appears as a C-shaped interface between oxidized and reduced 

portions of sandstone, with the uranium concentrated along the boundary. 

The uranium was leached from its original source rocks, and carried in 

solution by acidic water, until the aqueous solution is reduced. 

Uranium is used primarily for nuclear reactors and in the national 

defense program. In the U.S., Wyoming ranks second only to New Mexico in 

uranium production and reserves. 

URANIUM RESERVES (ESTIMATED) FOR SELECTED WYOMING BASINS 

District Lbs. of U308(x 106) 

Shirley Basin 

Crooks Gap - Red Desert Basin 

100 

30 

Source: DOE (1976), National Uranium Resource Evaluation, Preliminary Report. 

The major uni ts where urani urn favorabi 1 i ty is hi gh are: Eocene 

Wind River formation in the Shirley Basin; the Eocene Battle Springs and 

Wasatch formation in the Wahake and Rock Springs basins. The Laramie

Hanna basin has Eocene Wind River, Cretaceous Cloverly, and Jurassic 

Morrison formations. 

Trona is a mineral that has a major economic importance to the study 

area. Dollar value of Wyoming's trona industry was estimated in 1977 as 

340 million dollars, second only to the total petroleum industry. Presently, 

four companies operate underground trona mines in Sweetwater County. Allied 

Chemical Corporation, FMC Corporation, Stauffer Chemical Company, and Texas 

Gulf, Incorporated, employ more than 3,000 workers. The primary users of 

the trona are the glass manufacturers in Indiana and Ohio. The future demand 

for this mineral looks good, and the resources of the mineral are vast. 
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The USGS estimated that 42 beds in the Wilkins Peak Member of the Green 

River formation may contain as much as 100 billion tons of trona (University 

of Wyoming Contribution to Geology, 1971). 

Within the same Green River formation, vast quantities of untapped oil 

shale exists, the USGS estimated 320 billion barrels in rock of 15 gallons 

per ton (USGS Prof. Paper 820, 1973), yet this can be considered a resource 

of the future. Development of Wyoming's oil shale appears to be many years 

in the future, with industry concentrating on making the richer Colorado 

oil shale of 25-65 gallons per ton profitable. Rock Springs has for experimen

tation, a Department of Energy in situ oil shale retorting and fracturing site. 

To handle this large mineral sector within the tri-county area, an 

infrastructure of pipelines, roads, and rail service has been created. 

~~jor natural gas pipelines in the area are: 

The Northwest Pipeline Corporations' 22-inch line to the Pacific North-

west. 

Mountain Fuel Supply's 20-inch and two lB-inch lines to Salt Lake City. 

Colorado Interstate Gas Company's 24-inch and 22-inch line to Denver 

and east. 

FMC Corporations' la-inch intrastate line for its trona plant. 

Stauffer Chemical Corporation's la-inch intrastate line for its trona 

plant. 

Other transportation networks are the high tension powerlines from the 

2,000 MW Jim Bridger Power Plant for Pacific Power and Light and Idaho Power 

Co., the Union Pacific Railroad, and Interstate BO. 

The rapid growth of the population of southern Wyoming has been caused 

by the fast expansion of the mining sector. The expansion of the mining 

industry is reflected by the employment figure.s for Carbon and Sweetwater 

counties. 
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EMPLOY~1ENT IN MINING INDUSTRY 

Countl Year 

68** 69** 70** 71** 72** 73** 74** 75** 78*** 79*** 80*** 

Albany D D D D D D D 51 32 32 32 

Carbon 520 565 750 843 1014 1141 1327 1506 1764 2257 2514 

Sweetwater 1304 1465 1609 1669 2012 2488 3280 4263 5846 6451 6704 

**Wyoming Handbook, 197~ 
***Wyoming Population and Employment Forecast Report, 1979. 

This expansion of the mining sector has effects on the estimated amount 

of population within the tri-county study area. 

POPULATION MEASURED AND ESTIMATED 

Count~ City 

Albany 

Laramie 

Carbon 

Raw1 ins 

Sweetwater 

Rock Springs 

Green River 

*1970 U. S. Census. 
**Wyoming Handbook, 1977. 

Year 

1970* 1975** 

26,431 26,660 

23, 143 23,421 

13,354 16,745 

7,855 9,592 

18,391 30, 144 

11,657 17,773 

4, 196 7,423 

1980*** 

31,350 

22,545 

40,301 

***Wyoming Population and Employment Forecast Report, 1979. 

STATEMENT OF THE PROBLEM 

1988*** 

39,241 

30,016 

50,441 

The natural resource base in the reqion, while relatively abundant in 

terms of the capability to satisfy local demands, is nonetheless the focal 

81*** 

32 

2682 

7029 
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point for regional and extra-regional economic conflict. Ownership of the 

large deposits of exploitable resources is vested largely with the Federal 

Government and corporations headquartered out of state. Thus, from a re

gional perspective, policies affecting the disposition of the regional 

resource base are largely determined outside of the region. From this same 

perspective, there is a need to develop a detailed description of the eco

nomy as it presently exists and an analytical framework which is capable 

of assessing the direct and indirect consequences of alternative scenarios 

for resource exploitation proposed by the public and private sectors of the 

economy. This description and analysis constitutes the major thrust of the 

research reported here. 

THE MODEL USED 

A tool particularly adapted to these questions is the comprehensive 

interindustry production model developed by ~J. W. Leontief. The strength 

of this model (often termed the input-output model) lies in its capability 

not only to describe the interdependence existing among sectors of an eco

nomy but also in the capacity to demonstrate, sector by sector, the total 

consequences of any number of development scenarios. The model is thus both 

descriptive and analytical. The descriptive components are accommodated 

through the collection of extensive primary data, from firms within the 

region, and subsequent tabulation of the data in a form required by the 

interindustry framework. The analytical phase consists of the impact anal

ysis, development of the various multipliers, and consistent forecasting 

under alternative resource development scenarios. 

OUTLINE OF THE REPORT 

The remainder of the report consists of a description of the method of 

the study which is presented in Chapter 2; the analysis of the regional 
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economy, which is the concern of Chapter 3; and an extension of the basic 

model to include an analysis of water use which is contained in Chapter 4. 

In addition to the main text of the report, there are several appen

dices. These contain the sector definitions, the input-output tables, the 

survey form and a bibliography. 



CHAPTER 2 

THE METHODOLOGY OF THE STUDY 

INTRODUCTION 

The national energy and minerals situation has focused an increasing 

attention on the natural resources in the tri-county region of southern 

Wyoming. The exploration, development, and extraction activities asso

ciated with these natural resources have generally been viewed as isolated 

from, or independent of, the remainder of the economic environment. While 

it is not proposed to perform an ex-post evaluation of the impacts of 

existing developments, a major product of this research is the provision 

of the analytical capability for assessing the regional impacts of contin

ued resource developments. 

The interindustry model identifies the interdependent structure of an 

economy. No producing sector is autonomous (independent of the other sec

tors); rather, each sector interacts with other sectors (industrial, 

commercial, labor, government) through the purchases of goods and services 

and the sale of outputs. Structural interdependence means, quite simply, 

that the activities of one sector have impacts on others. The identifica

tion of the nature and magnitude of this interdependence is one of the most 

useful results of the interindustry model. 

The model is driven by what are termed final demands. 1 Final demands 

(as opposed to i nterr.ledi ate demands) refl ect the demand for goods and ser

vices in final form. Thus, final demand sectors use or consume a finished 

lSee Chapter 3 for a more complete explanation of the interindustry model. 
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good. Intermediate demands, on the other hand, reflect the demand for goods 

and services which are processed before becoming available for final consump

tion. Thus, changes in final demands result in changes in the processing 

(or intermediate) sectors of the economy. The primary purpose of the inter

industry model is to trace these impacts throughout the economy. Tracing 

these direct and indirect impacts allows the derivation of the multiplier 

effects on production, income, employment, or water use, and also allows the 

use of the model in providing consistent forecasts of economic activity.2 

PROCEDURES FOLLOWED 

The discussion of procedures followed in conducting the research may be 

conveniently condensed into several categories including: the definition of 

the region, delineation of economic sectors, the data collection effort, 

selection of the base year, and data processing. Each is discussed, as 

briefly as possible, in the following pages. 

DEFINITION OF THE REGION 

The tri-county region of southern Wyoming, for purposes of this study, 

was defined as Albany, Carbon, and Sweetwater counties. This regional defin-

ition allows for an analysis of an area most immediately impacted by actual 

and potential coal, uranium, and trona development. 

SECTOR DELINEATIONS 

The interindustry model requires the separation of the economy into 

various economic entities or "sectors." Total output, by interindustry 

2The projections are consistent but the underlying assumption in the model 
of fixed production coefficients qualify the results unless some dynamic 
adjustment of technology is explicitly involved. 
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accounting procedures, is the aggregate value of all sales or purchases that 

take place, i.e., the total sales or purchases during a year. This total 

output must be divided up into sectors in order to assess the interindustry 

structural dependence that prevails. The model structures economic activity 

into two major components, suppliers (or sellers) and purchasers (or users). 

Each of these is further subdivided according to the following scheme: 

Suppliers include: 1) intermediate or processing suppliers who are produc

ers who must purchase inputs to be processed into output which they sell to 

final users or as inputs to other processors; and 2) primary suppliers whose 

output is not directly dependent on purchased inputs. This latter category 

includes non-local suppliers (or imports). Purchasers include: 1) inter

mediate or processing purchasers who buy the outputs of suppliers for use as 

inputs for further processing; and 2) final purchasers who buy the outputs 

of suppliers in their final form and for final use. This latter category 

includes purchases by non-local users (or sales to exports). The level of 

demand by final purchasers, and its composition, are determined outside the 

processing sector. Production to meet the exogenously determined final de

mands generates intennediate purchases and sales. Primary suppliers and 

final purchasers mayor may not be one and the same. However, in the inter

industry model, their activities are treated as if they were completely 

independent of one another. 

In summary, the two major divisions of suppliers are the intermediate 

suppliers, which are called the processing sector, and the primary suppliers, 

which are referred to as the final payments sector. (The suppliers are con

ventionally shown along the left border of an interindustry table.) The two 

major divisions of the purchasers are the intermediate purchasers, which are 

labeled as the processing sector (.iust oS with the intermediate suppliers) 
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and the final purchasers which are labeled final demand. (The purchasers 

are conventionally shown along the top of an interindustry or input-output 

table.) It is within this general framework that a further sector disaggre

gation must be accomplished. 

The ideal sector delineation would allow unique recognition of indus-

tries or producer groups which provide a homogenous good or service. This 

ideal is very difficult to achieve because of the large amounts of time and 

finances required for detailed disaggregation, disclosure problems, and lack 

of data. Any of these factors or a combination of them lead to a violation 

of the homogenous product idea1. 3 

Sector selection, in addition to dependence upon financing, time, and 

data availability, is determined to a large extent by the objectives of the 

study. Research objectives can often be achieved without detailed disaggre

gation in all sectors. Since the purpose here is largely to determine the 

impacts of coal development and other sectors such as uranium, trona, agri-

culture, and local government, economic sectors such as trade and services 

do not require detailed disaggregation. The final delineation of the sec-

toring plan adopted for this study is shown in Table 2-1. A discussion of 

the two non-conventional accounting device sectors and how they are used 

follows. These sectors are the local and county taxes account and the trans-

fer account. There is also an explanation of the profit and depreciation 

sectors. 

3Information obtained from the Wyoming Employment Security Commission 
cannot be published unless there are at least three firms in a given sector 
and no two finns account for more than 30 percent of the total employment. 
Ethical considerations also dictate that the operations of any single enter
prise can never be divulged. 
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The local and county government tax sector is employed as an accounting 

device, including all building permit fees, franchise taxes, local and county 

liquor license fees, charges for services, intergovernmental transfers, and 

fines and forfeitures. All revenues accruing to local and county government 

entities are shown as being paid to this account (sector). In turn the ac

count distributes the tax monies to the appropriate agencies. 

Thus, the entries in the row for the local and county government tax 

sector show the amounts of local taxes and other charges paid by each respec

tive sector in the tri-county economy. In turn, the column entries in the 

local tax account distribute monies for health, education, social services, 

roads and bridges operation and maintenance, other general government acti

vities, and otherwise unallocated bond indenture sinking funds. 

Another accounting device employed in the tri-county interindustry model 

is the transfer sector. This accounting device allows for two unique and 

distinctive characteristics that are not usually found in other regional 

interindustry studies. First, the assumption that transfer payments cancel 

in the net is dropped. Second, the model handles financial balances in such 

a manner as to give rise to a definition of regional income more analogous 

to the definition of national income. There are several reasons for this. 

(The reader is referred to the gross flows in the appendix for the position

ing of the transfer sector and the relative magnitudes of its row and column 

values. ) 

First, insurance premiums were divided so that a value equal to loss 

experiences ($20,570,200) was separated from other revenues ($8,567,400). 

This value equal to loss experiences was the prorated among the various sec

tors in accordance with their premium payments and directly charged into the 

transfer row. Thus, the $20,570,200 loss experience is not part of the total 



Sector 
Number 

:3 

TABLE 2-1 

SECTOR IDENTIFICATION, TRI-COljNTV REGIOn 
OF SOUTHERN IJvm·lI NG, 1977 

Sector Description 

Processing Sectors 

1 • 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11 • 

12. 

13. 

14. 

15. 

Ag/Livestock 

Coal r·1i nes 

r~i nes , NEC 

Oil/Gas Production 

Construction 

All r,lanu fac tu ri ng 

Transportation/Conmunication 

Electricity; Gas Utilities 

Whoesale Trade 

Retail Trade 

Finance, Insurance, Real Estate 

Services, NEC 

Medical Services 

Education 

Water, Sewerage, Trash Removal Services 

16. Local and County Roads 

17. Local and County Government 

lS72 
SIC Coces 

02,07,08 

12 

IO,14(less 144) 

13 

144 , 1 5 , 1 6 , 1 7 

20,23,24,25,26, 
27,28,29,31,32, 
33,34,35,38,3'j 

40,41,:l2,44,45, 
46,47,48 

491,492 

50,51 

52,53,54,55,56, 
57,58,59 

60,61,62,63,64, 
65,66 

70,72,73,75,76, 
78,79,81,33,84, 
86,88,89 

8J 

82 

495,497 

91,92,93,94,95, 



Sector 
Number 

18. Local and County Tax Accounts 

19. Subtotals 

Final Demand Sectors 

20. Households 

21. Sta te of IJyomi ng 

22. Federal Government 

23. Transfer Account 

24. Economic Investment 

25. Oil Rand D 

Ij 

TABLE 2-1 (Continued) 

Sector Description 

26. Exports to Wyoming Other Than the Tri-County Region 

27. Exports to the Rest of the World 

28. Tota 1 s 

1972 
SIC Codes 

9~ ,92,93,94,95, 
96,97 

9~ ,92,93,94,95\ 
95,97 
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gross output of the insurance and real estate sector. The transfer column 

in turn is shown as making the claim payments to the various sectors, con-

struction {$925,907}, retail trade ($252,729), health medical care services 

($10,324,244), services N.E.C. ($5,116,011), households ($3,279,775), and 

imports ($671,534). 

Second, the State of Wyoming generated revenues in the tri-county re

gion of southern Wyoming that exceeded the value of the state1s expenditures 

in the region. Thi's financial surplus is shown as an outlay by the state 

sector to the transfer account row. The transfer column then shows the 

State of Wyoming1s financial surplus ($14,252,517) as an import from Wyoming 

other than the tri-county region. Similarly, the federal government gener-

ated a surplus of $99,179,994 in the tri-county region. The accounting for 

this was to have the federal government column charge the surplus to the 

transfer row. In turn, the transfer column charges the amount of the surplus 

to the imports from the world row. Thus, the federal government's financial 

surplus is removed from the region. 

Third, transfer payments to households are handled through the transfer 

account. 4 Taxes collected in the region are always shown as being paid to 

the respective government accounts, i.e., local and county tax accounts, 

State of Wyoming, or federal government. Any inter-governmental transfer is 

shown as a sale by the recipient and a purchase by the grantor. In turn, 

4At the county and state levels these transfer payments are monies distri
buted for social services, to unemployment compensation insurance claims 
and pensions. Federal government transfer payments include bonus payments 
under the food stamp program, direct payments to households under the social 
security program, such as disability, retirement, and survivor benefits, 
railroad retirement benefits, black lung benefits, veterans and military pen
sions, federal employee retirement benefits, and medicare payments. 
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the account that grants the transfer payment(s) to the household sector is 

shown as making a purchase from the transfer account row in the amount of 

the transfer payment(s).5 The transfer account column then makes the pay

ment to the household account. The total of the transfer payments in the 

tri-county region was $78,039,879. 

Fourth, financial capital finds its way into the tri-county region by 

means other than local financial institutions. 6 When interest payments are 

made on this outside finance, the dollars involved leave the region; a low

er bound estimate for this pheno~enon was $54,556,109 for interest paid to 

out of region accounts. To account for this, the total gross output of the 

regional financial institutions was increased by $54,556,109 so that all in-

terest payments in the region could be shown as being made to the finance 

sector. The finance sector then charged the transfer row with the amount of 

the increase and ,the transfer column charged the same to the imports from 

Wyoming other than the tri-county region. 

Fifth, interest paid by local financial institutions ($15,023,245) on 

savings accounts and certificates of deposit was charged against the trans

fer account row. The transfer account column distributed this interest to 

the profit and rents row entry. 

The transfer account was used to close profits, interest, rents, and 

the like into the household sector. To accomplish this, the transfer account 

column was given a $43,623,746 credit at the intersection with the profit 

sector while the same amount is charged at the intersection with the household 

5Respectively, for the accounts local and county governments, State of Wyo
ming, and federal government these charges are $449,898, $3,970,465, and 
$73,619,516. 

6An example would be the sale of honrfs in an open market by a school district. 
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row. 

Finally, the transfer account row was used to export the region's net 

capital shortage, mineral research and development, and dividends paid to 

area residents by out-of-the-region firms. The value of these export trans

actions was $52,003,979. The transfer account row in turn charged these 

amounts to the profits row. 

Where enterprise accounting was employed, the profit sector includes 

after-tax profits, charges to reserves for bad debts, capital loss amorti

zation, and outlays for rents and royalties. 7 Where government fund 

accounting was employed, the profit sector includes surplus of current rev

enues over current8 expenditures9, the value of capital expenditures appro-

priated out of current revenues, contributions to bond indenture sinking 

funds out of current revenues, net charges out of current revenues to any 

other reserve fund (e.g., contingency funds), and rent payments. 

The depreciation sector includes both depreciation and net inventory 

depletions. Inventory depletions are, relatively speaking, insignificant 

and are placed with depreciation charges. Similarly, the net inventory 

accumulation values were incorporated in the investment sector. 

With the exception of the intersection of the household row and the 

transfer column and the household on household cell, the household row 

7Except in the case where rents (e.g., agricultural land leases) and royalties 
(e.g., oil and gas) were paid to the Wyoming and federal governments. In 
these instances the amounts are shown as being paid directly to the respective 
governments. 

8Current in the sense that it occurred in 1978. 

9An exception to this is in the Wyoming and federal government sectors; see 
the explanation of the transfer section. 



23 

represents wages and salaries paid subject to withholding. In the absence 

of an adequate source for domestic employment earnings, 329 employees are 

assumed to be full-time equivalents at $3.10 an hour for 2,000 hours. 

gUESTIONNAIRE DESIGN AND USE 

Previous experience with questionnaires employed to obtain primary in

formation for interindustry models suggested that a questionnaire, as such, 

should not be used in the pursuit of the primary data. The reason behind 

this is that no firm accounts for expenditure and revenue patterns on an SIC 

basis, the language ultimately employed in an interindustry model. Rather, 

a firm's books are designed around process or product activities. The use 

of a questionnaire, either by mail or by interview, presupposes adequate 

translation from a firm's accounting language into SIC codes. The typical 

entrepreneur or manager does not ordinarily work with SIC descriptions, a 

rather precise and technical language. 

Accordingly, a determination was made to conduct all interviews in a 

basic accounting language tailored to the individual firms involved and for 

the researcher to make the translation to SIC classification. Thus, the 

questionnaire form which appears in the appendix represents the format for 

the final translation by the researcher. A large majority of the primary 

data were originally collected in field notes that described the detail be

hind profit and loss statements for the firms interviewed. 

Not all interviews could, however, be conducted as planned. It was 

found, for example, that some firms would have to refer for legal advice 

while others did not want to reveal information in the form desired. Even 

though it was established that the research should not solicit primary data 

through the mail, it was necessary to design a questionnaire for use both 
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as an interview focal point and as an item that could be left with an inter

viewed firm. 

The questionnaire was designed to fit three sheets of paper. A cover 

sheet was used to briefly explain the nature of the research and to solicit 

information on the nature of the firm's product lines, the number of employ

ees, water use, and level of capacity utilization. Outlay patterns, both of 

a cash flow and a non-cash flow nature, were the concern of the second sheet; 

information on sales distribution was solicited on the third. Both sales 

and outlay patterns were disaggregated by tri-county interindustry study sec

tor descriptions and regionalized according to (a) tri-county, (b) Wyoming 

other than the tri-county region, and (c) activity outside Wyoming. A ques

tion on water use was included to provide information on sector-by-sector 

water withdrawals. The level of production capacity utilization question was 

used to provide general background information. 

SELECTION OF THE BASE YEAR 

There is no price index constructed specifically for ~Jyoming. This' ef

fectively removes one criterion (relatively stable prices) from consideration 

when selecting a base year for Wyoming economic studies. The 1978 base was 

selected for the initial survey for the following two reasons. 

Interviewing for the tri-county interindustry study began in August, 

1979. Calendar 1978 was the most recently completed accounting cycle for 

most firms; it was anticipated that the information from this cycle would be, 

qualitatively speaking, foremost in the command of the interviewees. Also, 

activities of relatively new firms were automatically incorporated in the 

primary data base by soliciting what was then the most current information. 
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CONDUCT OF THE SURVEY 

Interview schedules were arranged by telephone between three days and 

a week in advance. Every effort was made to gain an interview with the 

person who would have immediate authority to release information. The length 

of time spent on an individual interview varied from firm to firm. Several 

were conducted in less than an hour; some took place over several days. The 

survey process continued over a two-month period. 

PROCESSING THE DATA 

Information gathered on the outlay and sales patterns for any given 

enterprise was tabulated to conform to the sector delineations and regional 

descriptions as defined in Table 2-1. Care was exercised at this step to 

assure a balance between outlays and sales. Any anomalies were checked and 

corrected before proceeding further. 

The next step was to aggregate questionnaire forms within a sector and 

to expand the information to represent gross flows. An iterative process 

was used to accomplish this so that the relative composition of a given sec-

tor delineated for the tri-county interindustry model would be more truly 

reflected. 10 The final iteration produced gross flow patterns for the 

lOFor example: There were three two-digit SIC classifications incorporated 
in the sector delineation for construction. Accordingly the questionnaire 
forms were first aggregated on the basis of the two-digit categories. Re
gional payroll data from the Wyoming Employment Security Commission were 
then aggregated on the same basis. The payroll values on the aggregated 
questionnaire forms represented a given proportion of the regional payroll 
in each respective SIC classification; based on this ratio the information 
on the aggregated two-digit level questionnaire sheets was blown up to re
present the total pattern for the two-digit delineation. Subsequently, the 
computed totals at the two-digit level were aggregated to represent the 
construction sector in the tri-county Wyoming interindustry model. 
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respective sectors delineated in the model. 11 The gross flows identified 

in this manner provide the border totals for the initial transactions 

statement. 

Reconciling discrepancies in any given transaction cell is to be ex-

pected; only if the research yielded perfect knowledge about outlays and 

sales would this be avoided. A discrepancy can emanate from one of several 

sources or a combination thereof. The sales or purchases of one industry 

to or from anothe'r industry can be misrepresented, or the total gross out

put value for individual sectors can be in error. In the former case other 

rows and columns are affected by the error. In the latter, there is an 

aggregate distribution error in both outlays and sales for the sector. 

Each discrepancy is examined individually and reconciled on a case-by-case 

basis. Fortunately, the sources of relatively large discrepancies could 

be isolated and remedied through additional examination. Small discrepan-

cies were reconciled by using imports from and exports to the world other 

than Wyoming as residual accounts. 

llThe gross flow patterns were arrived at in either one of two ways. First 
there was a method that used payroll data (described in the preceeding foot
note) when an adequate total gross output value had not been identified. 
The second method distributed gross flows within the bounds of a total gross 
output value based on the relative allocation of the flows identified on 
initially aggregated questionnaire forms. 
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DATA SOURCES BY SECTOR 

Agricultural Production and Livestock SIC 01~ 02, 07, 08 

Wyoming. Wyoming Crop and Livestock Reporting Service. VJyoming 
Agricultural Statistics. 1978. 

Coal Production SIC 12 
Mines N.E.C. SIC 10, 14 (except 144) 
Oil and Natural Gas Production SIC 13 

Barlow and Haun, Inc. Oil and Gas Production, Reserves and Resources 
in Wyoming. (Prepared for Minerals Division, Department of 
Economic Planning and Development, State of Wyoming.) September, 
1978. 

Glass, Gary B. Wyoming Coal and Their Uses. (Information Circular.) 
Laramie, Wyoming: The Geological Survey of Wyoming, University 
of Wyoming. Circa. 1976. 

Industry Survey Data. 

Monteith, Bob. Oil and Gas in Wyoming. (Information Circular.) 
Laramie, Wyoming: The Geological Survey of Wyoming, University 
of Wyoming. Ci rca. 1976. 

Wyoming. Department of Economic Planning and Development. Coal and 
Uranium Development of the Powder River Basin -- An Impact 
Analysis. June 1974. 

Wyoming. Department of Economic Planning and Development. Minerals 
Division. Mineral Development Nonitoring System. Designed and 
implemented by Stuart/Nichols Associates. Current. 

Wyoming. Department of Economic Planning and Development. Minerals 
Division. Oil and Gas Production, Reserves and Resources in 
Wyoming. Prepared by Barlow and Haun, Inc. September 1978. 

Wyoming. Department of Labor and Statistics. Wyoming Coal Strip 
Mining: A Wage and Employment Survey. 1979. 

Wyoming. Department of Labor and Statistics. Wyoming Crude Petroleum 
and Natural Gas Production: A Manpower Survey. April 1977. 

Wyoming. Department of Labor and Statistics. 
Bentonite Industries: A Manpower Survey. 

Wyoming Trona and 
Apri 1 1977. 

Wyoming. Department of Labor and Statistics. Wyoming - The Uranium 
Industry: A r~anpower Survey. October 1977. 

Wyoming. Employment Security Commission. Data from Form 202 quarterly 
reports. 
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Construction SIC 144, 15, 16, 17 

Industry Survey Data. 

Wyoming. Department of Labor and Statistics. Building Trades Index: 
State of Wyoming. 1979. 

Wyoming. Department of Labor and· Statistics. Wyoming's Construction 
Industry: A Manpower Survey. September 1976. 

Wyoming. Employment Security Commission. Data from Form 202 quarterly 
reports. 

All Manufacturing SIC 2 0 , 2 3, 24, 25, 2 6, 2 7, 28, 2 9 , 31, 32, 33, 34, 
35, 38, 39 

Industry Survey Data. 

Wyoming. Department of Labor and Statistics. A Manpower Study of the 
Logging and Sawmill Industries in Wyoming. January 1972. 

Wyoming. Employment Security Commission. Data from Form 202 quarterly 
reports. 

Transportation and Communication SIC 40,41,42,44,45,46,47,48 

Cramer, Curtis A. Pi eline Trans ortation in Wyomin. (Prepared for 
the Wyoming State Highway Department. Laramie, Wyoming: Division 
of Business and Economic Research, College of Commerce and Industry, 
University of Wyoming. June 1973. 

Industry Survey Data. 

Wyoming. Employment Security Commission. Data from Form 202 quarterly 
reports. 

Wyoming. Public Service Commission. Files. 

Electricity and Natural Gas Utilities SIC 491, 492 

Ackerman, Jean C., proj. mgr. The Rate Also Rises: sis of 
Electric and Natural Gas Utilities in W omin. Sponsored by 
Community Action of Laramie County, Inc. January 1977. 

Bickert, Brown, Coddington and Associates, Inc. Wyoming Energy Consump
tion: Minerals, Fuels, Electrical Generation and A ricultural 
Sectors. Prepared for Mineral Development Divislon, Department 
of Economic Planning and Development, State of Wyomin~) June 1975. 

Industry Survey Data. 

Wyoming. Employment Security Commission. Data from Form 202 quarterly 
reports. 
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Wyoming. Public Service Commission. Files. 

Wholesale Trade; also 
Retail Trade 

Industry Survey Data. 

SIC 50, 51 
SIC 52, 53, 54, 55, 56, 57, 58, 59 

Wyoming. Department of Administration and Fiscal Control. Division of 
Research and Statistics. Sales and Use Tax Collections, by County, 
by Major Industries, for Fiscal Years 1970 through 1976. December 
1976. 

Wyoming. Department of Revenue and Taxation. Annual Report. 1978. 

Wyoming. Employment Security Commission. Data from Form 202 quarterly 
reports. 

Finance, Insurance, and Real Estate SIC 60, 61, 62, 63, 64, 65, 66 

Denver Research Institute. Analysis of Financing Problems in Coal and 
Oil Shale Boomtowns. (Prepared for Federal Energy Administration 
NTIS PB-259 438.) July 1976. 

Industry Survey Data. 

Sheshunoff and Company, Inc. Banks of the Great Plains. (A private 
publication.) 1977. 

t~yomi ng. Department of Insurance. 

Wyoming. Department of Labor and Statistics. Wyoming--The Banking 
Industry: A Manpower Survey. April 1978. 

Wyoming. Employment Security Commission. Data from Form 202 Quarterly 
reports. 

Hyoming. State Examiner. Division of Banks. Annual Report. 1977. 

Services SIC 70, 72, 73, 75,76, 78, 79, 81,84,86,88,89 

Industry Survey Data. 

Wyoming. Department of Labor and Statistics. Data from Form 202 quarterly 
reports. 

Hedical SIC 80 

Industry Survey Data. 

Wyoming. Department of Health and Social Services. Division of Health 
and Medical Services. Directory of Medical Facilities. Licensure 
year 1975-76. 
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Wyoming. Department of Health and Social Services. State Health 
. Planning and Development Agency. Wyoming -- Health Profiles. 

1978. 

Wyoming. Department of Labor and Statistics. Wyoming's Hospitals: 
A Manpower Survey. October 1975. 

Wyoming. Employment Security Commission. Data from Form 202 Quarterly 
reports. 

Education SIC 82 

Industry Survey Data. 

Wyoming. Department of Education. Files. 

Wyoming. Employment Security Commission. Data from Form 202 Quarterly 
reports. 

Water and Sanitation; also 
Local and County Roads; also 
Local and County Government; also 
State Government; also 
Federal Government 

Community Services Administration. Geographic Distribution of Federal 
Funds in Wyoming. Fiscal Year 1978. 

Industry Survey Data. 

Thompson, Layton S. and Willard D. Schutz. Taxation and Revenue Systems 
in Wyoming. Laramie, Wyoming: Wyoming Agricultural Experiment 
Station, University of Wyoming. October 1978. 

U.S. Department of the Interior. Bureau of Land Management. BLM in 
Wyoming: A Report to the Public. 1979. 

Wyoming. Department of Administration and Fiscal Control. Division of 
Research and Statistics. Sales and Use Tax Collections, by County, 
by Major Industries, for Fiscal Years 1970 through 1976. December 
1976. 

Wyoming. Department of Administration and Fiscal Control. Division of 
Research and Statistics. Wyoming Tax Revenue Report. 1978. 

Wyoming. Department of Economic Planning and Development. Division of 
Industrial Development. "Community Profile" series for various 
communities. 1977. 

Wyoming. Department of Economic Planning and Development. Wyoming Tax 
Report. August 1977. 

Wyoming. Department of Revenue and Taxation. Annual Report. 1978. 
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Wyoming. Department of Revenue and Taxation. Ad Valorem Tax Division. 
Annual Report. 1978. 

Wyoming. Employment Security Commission. Data from Form 202 quarterly 
reports. 

Wyoming. State Examiner. Cost of Maintaining County Government in 
Wyomi ng. Fi sca 1 1978. 

Wyoming Taxpayers Association. Wyoming Property Tax Rates. 1978. 



CHAPTER 3 

ANALYSIS OF THE TRI-COUNTY REGION OF SOUTHERN WYOMING 

INTRODUCTION 

The results of the descriptive analysis of the tri-county economy are 

presented in this chapter. The discussion contained in the chapter includes: 

the description of the economy; an analysis of the nature and magnitude of 

economic interdependence among processing sectors; the various business act

ivity and income multipliers; and an analysis of employment in the region. 

The description and analysis of the economy hinges on three major com

ponents of the interindustry model. These are: the gross flows or trans

actions table; the table of direct production requirements; and the table of 

direct plus indirect production requirements. These tables are discussed 

and interpreted in turn. Because of the size of the tables, they are pre

sented in the appendix. 

THE TRANSACTIONS TABLE 

The first essential component of any interindustry study is the collec

tion and tabulation of data which serve to describe the flows of commodities 

from each supplying sector to each purchasing sector. These flows are typi

cally expressed in terms of the dollar value of transactions occurring in a 

specific period of time, normally one year. The information is arrayed in 

tabular form with the suppliers (selling sectors) listed at the left of the 

table and the purchasing sectors listed at the top. The information in this 

table, termed the transactions table, does two things simultaneously: it 

identifies the estimated dollar value of sales by each sector to each of the 
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other sectors, (thus, the distribution of each sector's output) and it iden

tifies the purchases of ingredients of production by each sector from each 

of the other sectors (the distribution of purchases). In essence, the mater

ial contained in the transactions table represents a double-entry system of 

bookkeeping in which every sale is simultaneously described as a purchase. 

Thus, the system deliberately double counts. The transactions table for the 

Wyoming economy' is found in the appendix. A description of the sector iden

tification labels used throughout the appendix and in the tables of this 

chapter is also shown in the appendix. 

The rows and columns of Table 8-1 which are numbered 1-17, identify 

the processing, or intermediate demand, sectors. (The household sector in 

row and column 20 is included in the processing sector also when the projec

tion scenarios are developed.) Rowand column 19 represent subtotals of 

activities within the processing sector. This portion of the table describes, 

in dollar terms, the flow of goods and services necessary to satisfy inter

mediate demands. Final demands, i.e., demands for goods and services that 

will not be further processed within the region, are identified in columns 

20-22 and 24-27. Rows 20-22 and 24-27 identify the final payments sector. 

Final payments include, then, federal and state taxes, wages, profits, rents, 

losses, net inventory depletions, and payments for goods and services imported 

from outside the region. The rows and columns numbered 18 and 23 (the local 

and county government tax account and the transfer account) are accounting 

devices as described previously. The last row and column of Table 8-1 con

tain, respectively, total outlay (purchases) and total output (sales) for 

each sector of the regional economy. 

The distribution of total output of each sector, according to the sectors 

in which the output is sold, may be readily discerned by reading across the 
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rows of Table B-1. The bill of purchases by each sector is found by reading 

down any column of the table. These column entries show the allocation of 

purchases by cost component. 

For example,· consider sector 2, coal mines. Reading across row 2 of 

Table B-1 shows that the total output of coal mines was distributed in the 

following way: $17,101,536 worth of output was sold to electric and natural 

gas utilities and $12,360,873 to coal mines. Total sales by coal mines to 

the processing sector of the economy thus amounted to $29,462,409. The 

remaining sales were to the final demand sectors consisting of households, 

$35,731, net inventory accumulation, $20,299,867; and exports to the rest of 

the world, $180,324,567. Total sales to final demand thus amounted to 

$200,660,165. The total gross output of the coal mines sector is the sum of 

these individual sales or $230,122,574. 

The distribution of purchases by coal mines, by cost category, are 

shown in column 2 of Table B-1. Purchases by coal mines from agriculture 

were $427,887; from coal mines S12,360,873; from repair and maintenance con

struction, $1,332,158; from all manufacturing, $5,022,901; from transporta

tion and communication, $402,043; from electricity and natural gas utilities, 

$663,131; from wholesale trade, S95,574; from retail trade, $19,498; from 

finance, insurance and real estate, $2,850,541; from services, $1,700,930; 

and from water and sanitation, $4,279. Coal mining paid local property and 

sales taxes amounting to $11,050,654. The total purchases by coal mines from 

the processing sector are thus estimated at $35,430,469 for 1977. Final payments 

made by coal mines were estimated at $194,192,105. These payments were 

distributed as follows: wages subject to withholding, $41,427,309; taxes 

and charges of the State of Wyoming, S15,583,031; taxes and charges of the 

Federal Government, $31,930,619; profits, royalties, and rents, $37,440,000; 
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depreciation, $17,924,275; insurance loss pool (transfer account), $479,853; 

imports from Wyoming, $17,269,070; imports from the rest of the world, 

$32,137,948. Total purchases thus amount to $230,122,574 and, as required 

by the accounting format, equal the value of output. 

Other information can be obtained directly from the transactions table. 

The household row, with the exception of the sale by households to the trans

fer account represents wages paid subject to withholding. This row shows 

household income. The leading contributors to household income are: mines 

n.e.c., with payments to labor of $85.68 million; construction, $74.97 

million; education, $63.4 million; transportation/communication, $45.2 

million; retail, $44 million; coal mines, $41.4 million; and oil and gas 

exploration, $31.3 million. Similarly, sector by sector contributions to 

taxes may be directly obtained from Table B-1. The sectors showing the 

greatest dollar outlay for local and county taxes are: oil and natural gas, 

$12.6 million; coal mines, $11 million; electric and gas utilities, SlO.4 

million; mines n.e.c., $10.3 million; households, $8.7 million; transportation/ 

communication, $5 million; agriculture, $2., tnillion. 

Estimates of gross regional income and gross regional product may be 

obtained from the final payments and final demands portion of the table. 

Gross regional product is defined as the sum of deliveries to final demand, 

net of imports. Traditionally, local and county government activities are 

included as part of final demand. Because this model treats these accounts 

as part of the processing sector, an adjustment is required. Also, the 

transfer and tax accounts cannot be counted in final demand, for to do so 

would be double counting. Thus the sum of education; water, sewerage, and 

sanitation; local roads; local government; households; state government; 
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federal government; investment and inv~ntory accumulation; oil Rand D; and 

exports from the tri-county region, less regional imports, yields the esti

mated gross regional product of $1,613 million. Gross regional income (which 

must equal gross regional product) is computed as the sum of final payments 

excluding imports. Again, the local and county tax account and the transfer 

account must also be excluded to avoid double counting. 

While these items, obtained directly from the transactions table, are 

useful as initial indicators of the relative importance of each sector in 

the regional economy, the important question of interdependence is not add

ressed. In order to do so, it is first necessary to isolate the direct pro

duction relationships existing in the economy. 

DIRECT PRODUCTION REOUIREMENTS 

The direct production requirements, or coefficients, represent the 

second major component of the interindustry analysis. These direct require

ments are presented in the appendix. Computation of the direct production 

requirements is quite simple, given the transactions table and requires only 

that each column entry of the transactions table be divided by the respec

tive column total. The resulting coefficients describe the direct purchases 

necessary from each supplier (at the left of the table) in order for the 

purchasing sector (at the head of ' the column) to produce one dollar's worth 

of output. The coefficients, then, are interpreted as the direct requi~e

ments per dollar of output produced by each sector. 

As an example consider the coal mining sector, sector 2 (column 2 of 

the direct requirements table). For every dollar's worth of output produced 

by coal mines in the region, $.0019 worth of agricultural products are requir

ing $.0537 worth of inputs are required from the coal mining and related 

services sector; $.0058 from construction; $.0218 from regional manufacturing; 
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$.0017 from transportation and communication; and so on down the column. It 

is obvious from the table that far and away the largest direct purchases made 

by the coal mining sector are those for labor services, with a direct outlay 

of over 18 cents per each dollar of output produced, and imports from outside 

the region, with a coefficient of .2147 for all imports. This says that a 

dollar's worth of production in surface coal requires imports valued at 2112 

cents. Each column of the direct requirements table is interpreted in this 

manner. 

These direct requirements identify only a portion of the total economic 

impacts that would accompany a change in final demands for the output of a 

given sector. There are additional, or indirect, impacts which can be quite 

important. Assessment of all direct and indirect impacts of these exogenous 

(final demand) changes is made possible through the third analytical component 

of interindustry analysis. This component is the table of direct plus in

direct production requirements. 

DIRECT PLUS INDIRECT IMPACTS 

The concept of interdependence can be fairly easily established with a 

brief example. Suppose that the export demand for coal production increases. 

There will be immediate, or direct, responses of the following type. Coal 

production will have to increase. In order for coal production to increase, 

inputs must be obtained from sectors such as transportation, utilities for 

power, and labor. These are direct impacts. As transportation and utilities 

increase their output to meet the increasing requirements in the coal sector, 

their own requirements for productive ingredients increase, e.g., services, 

labor, petroleum and natural gas, and coal. The chain of events goes on. 
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The total impacts are readily estimated through the input-output framework 

and are presented in the appendix. 

Before proceeding to a discussion of the table, a few comments regarding 

the treatment of households are in order. Households may be treated as 

either a part of the processing sector of the economy or as a part of the 

final demand component. In the first instance, households are treated in 

precisely the same manner as any other production sector. The estimate of 

the direct and indirect production impacts of a change in final demand include 

the induced production impacts which derive from increased household incomes 

and increased consumption. In the latter, with households a component in 

final demand, the induced impacts of successive rounds of consumer spending 

are omitted. For purposes of this report, the discussion of economic inter

dependencies and the subsequent business and income multiplier analysis is 

based upon the model which includes households both as a member of the pro

cessing sector of the economy and as a final demand sector. 

The direct plus indirect coefficients are interpreted as the production 

required or generated in all sectors of the economy in order to sustain the 

delivery of one dollar's worth of output to final demand by any single sector. 

It should be carefully noted that these coefficients reflect production gen

erated per dollar of final demand as opposed to requirements per dollar of 

output. This, of course, reflects the fact that the model is driven by changes 

in final demand. 

For purposes of interpretation, consider the coal mining sector. Sup

pose that the export demand for surface mined coal increases by 51 million. 

What is the estimated impact that this increase will have on the entire 

tri -county region of the southern tJyomi ng economy? The answer to thi S 
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question may be obtained directly by reading down column two of the table 

and summing the individual sector impacts. Thus, the increase of $1 million 

in the final demand for coal generates a total direct plus indirect produc

tion valued at $3,300 in agriculture ~l million x .0033); 51,059 million in 

coal mining and related services; $500 in mines n.e.c.; $4,800 in oil and 

gas production; $11,300 in construction; $33,800 in regional manufacturing; 

and so on down the column. Any column of this table is interpreted in this 

same manner. The sum of the entries in column 2 show the total production 

generated locally as a result of the increase in final demands for surface 

mined coal. Thus, the total business activity generated per dollar increase 

in final demand for coal is $1.631 or, in our example assuming a 51 million 

increase, $1.63 million worth of business activity results. These column, 

sums are one of the various multipliers concepts which are derived from input

output analysis. 

BUSINESS MULTIPLIERS 

The column sums of the direct plus indirect requirements table are termed 

business activity (or production) multipliers. They identify the total value 

of production in the region which results from a dollar's worth of output 

delivered to final demand. Table 3-1 presents the business multipliers. 

These estimates indicate that the greatest business activity generated per 

dollar of delivery to final demand is in the local tax account. The business 

multiplier for this sector is 2.835 which indicates that, as the "final 

demand" for local sales and property taxes increases by $1, a total production 

of $2.83 is generated in the tri-county economy. Other sectors of the economy 

which have relatively large business multipliers are: education, 2.158; local 

government, 2.113; transportation/communication, 2.084; electric and gas 
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utilities, 2.060; retail, 2.048; water and sanitation, 2.035; local roads, 

1,962~ and agriculture 1.937. These sectors show the greatest degree of 

interdependence with other sectors of the regional economy. At the margin, 

these sectors generate the greatest business activity per dollar of output 

delivered to final demand. The phrase, "at the margin," is important as a 

qualification in the use of these multipliers. It implies a word of caution 

concerning the implications of the multipliers. The electricity and natural 

gas sector in 1977 had total final demand deliveries of $82,665,581. Thus 

a 10 percent increase in final demand, i.e., an increase of $8,266,558, 

would result in a total business activity of $17,029,109 in the regional 

economy. This same 10 percent increase in the final demand for the output 

of oil and natural gas production, an increase of $14,899,690, yields a 

total business activit" of $22,885,924 in the regional economy. This is, of 

course, because of the larger absolute magnitude of final demands for the 

oil and natural gas sector's output. In using the business multipliers, the 

argument thus should be stated in terms of the impacts of an equal dollar 

increase in final demands. Thus, for an equal increase (in dollar terms) 

in final demands, transportation/communication industries will generate 

more business activity in the local economy than will any other private sec

tor. The first column of Table 3-1 shows the business multipliers with 

households in final demand; the second column shows the business multipliers 

with households endogenous (part of the processing sector). 

INCOME MULTIPLIERS 

Other multiplier effects can also be estimated from the interindustry 

model. For example, there are income multipliers which relate to changes 

in income paid to the household sector. The following discussion presents 

what are termed the Type I and Type II income multip1i~rs. 
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TABLE 3-1 

BUSINESS ACTIVITY MULTIPLIERS 
TRI-COUNTY REGION OF SOUTHERN WYOMING 

BY SECTOR, 1977 

(In dollars of business activity generated in the tri-county region 
of southern Wyoming per dollar delivered to final demand) 

Business Business 
Sector Multiplier I Multiplier II 

1. Ag/Livestock 1.648 1.937 

2. Coal Mines 1.233 1.631 

3. Mines N.E.C. 1. 161 1.600 

4. Oil/Gas PR 1.323 1.536 

5. Construct 1.289 1.893 

6. All Mfg 1.268 1.608 

7. Trans/Corrrn 1 .217 2.084 

8. Elec/Gs Ut 1.700 2.060 

9. Wholesale 1.263 1.810 

10. Retai 1 1.264 2.048 

11 " Fin/Ins/RE 1.054 1.222 

12. Services 1.263 1.908 

13. Medical 1.143 1.635 

14. Education 1.144 2.158 

15. Wat/San 1.529 2.035 

16. Loc Roads 1.275 1.962 

17. Loc Gov 1.229 2.113 

18. Loc Taxes 2.050 2.835 

19. Households 1. 766 
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TABLE 3-2 

INCOME MULTIPLIERS 
TRI-COUNTY REGION OF SOUTHERN WYOMING 

BY SECTOR, 1977 

(In dollars of income generated per dollar of 
direct income paid to households) 

Income Mu1ti~liers 
Sector Type I Type I I 

Ag/Livestock 2.700 3. 119 

Coal Mines 1.253 1 .447 

Mines N.E.C. 1 . 141 1.318 

Oil/Gas Pr 1.941 2.241 

Construct 1.256 1.450 

All Mfg 1.307 1.510 

Trans/Contn 1.097 1.267 

E1ec/Gs Ut 2.094 2.418 

Wholesale 1.334 1 .541 

Retail 1. 165 1.346 

Fin/lns/RE 1 . 163 1.344 

Services 1.183 1.366 

Medical 1.124 1.298 

Education 1.060 1.224 

Wat/San 1.259 1.454 

Lac Roads 1.229 1 .419 

Lac Gov 1.118 1.292 
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The Type I and Type II income multipliers are estimated ratios: Type I 

is the ratio of direct plus indirect income to the direct income paid house

holds; Type II is the ratio of direct plus indirect plus induced income to 

direct income. Thus, while the business activity multipliers are related to 

changes in sales to final demand, the income multipliers are related to changes 

in income paid to the household sector. The Type I multiplier describes the 

direct plus indirect income increases emanating from an additional dollar of 

direct income paid to households. The Type II multiplier takes into account 

not only the direct plus indirect changes in income, but also the induced in

come increases generated by additional consumer spending. Accordingly, the 

Type II income multiplier identifies the direct plus indirect plus induced 

income generated by an additional dollar of income paid directly to households. 

Attention is drawn to the comparatively higher income multiplier value 

estimates for the agriculture and livestock sector. The reason for this re

latively high value is straightforward. The tri-county interindustry study 

allocated proprietorship and partnership net incomes to the profit account. 

As a result, labor inputs (household account) for agriculture and livestock, 

are somewhat understated because this sector is characterized by a relatively 

high incidence of proprietorship and' partnership enterprises with relatively 

little hired help. By understating the value (contribution) of labor inputs 

for this sector, the value (contribution) of other inputs, relative to labor, 

became larger. And with direct income being the denominator of the Type I 

and Type II income multiplier ratios, the multiplier estimate for this sector 

is of the relatively high magnitude observed. By contrast, the relatively 

high multiplier values for electricity and natural gas utilities, oil and gas 

production, and wholesale trade exist because these sectors exhibit greater 

interdependence in the tri-county economy. 
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EMPLOYMENT ANALYSIS 

Direct employment requirements as is the case with direct business acti

vity and direct income payments, are, by themselves, of limited use for assess

ing the impacts of various changes in economic activity in the tri-county 

region. This limitation arises because direct requirements differ from total 

requirements, the difference being indirect requirements that emanate from 

sectoral interdependence. The interindustry model provides a framework within 

which both direct and indirect employment requirements can be addressed. 

Basic to the analysis are data on employment levels in the respective sectors 

and the table of direct plus indirect requirements per dollar of output de

livered to final demand. 

Before proceeding with the analysis some discussion on the table of 

direct and indirect requirements per dollar of delivery to final demand is 

warranted. When the household sector is included as a processing sector in 

the interindustry model it becomes simply another producer. To treat house

holds in this manner is consistent within the interindustry framework, but it 

imposes a critical assumption on household purchase patterns. Specifically, 

household purchases are expressed as a linear function of income; the marginal 

and the average propensities to consume are assumed to be one and the same. 

To change this limiting assumption, the household sector has to be treated as 

a part of final demand. 

Treating the household sector in this manner removes the assumption that 

household purchases are a linear function of income. Specifically, because 

the interindustry model is a final demand driven model, treating the house

hold sector as any other producing sector implies the level of employment was 

dependent only on the level of state and federal government expenditures, 
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investment expenditures, inventory accumulation, and exports. By treating 

households exogenously this assumption is expanded to include a dependency 

on the level of household expenditures. Direct and indirect requirements 

per dollar of delivery to final demand, households exogenous, which are used 

in the emp10yment,analysis for the tri-county region of southern Wyoming are 

shown in the appendix. The estimated employment levels and corresponding 

employment coefficients (expressed as the number of employees per dollar of 

total gross output) used in the analysis are presented in Table 3-3. 

To assess the total employment impacts of exogenous changes in final 

demand, the respective tables of direct and indirect requirements per dollar 

of delivery to final demand, households exogenous, were pre-multiplied by a 

diagonal matrix of direct labor use requirements (where the elements of the 

diagonal are the employment coefficients shown in Table 3-3). Summing down 

the respective columns of the resulting matrix yielded the estimates of the 

direct and indirect labor requirements per dollar delivered to final demand. 

Table 3-4 presents the estimates. 

The interpretation of the entries in Table 3-4 is demonstrated by an 

example from the coal mining sector. As the final demand for the output of 

coal expands by $1, there will be a direct expansion of employment in that 

sector as well as those sectors responsible for supplying production ingre

dients to the coal mining sector. The sectors supplying ingredients to the 

surface mining of coal sector will in turn require production ingredients 

from others and this will further expand indirect employment impacts; and so 

forth. The magnitude of the direct and indirect employment impacts, .01192, 

shows the total employment generated in the entire southern Wyoming economy 

as this single sector, coal mining,~increases by $1,000, its deliveries to 

final demand. That is to say that an increase of $1 million in the final 
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TABLE 3-3 

TOTAL EMPLOYMENT AND EMPLOYMENT COEFFICIENTS 
TRI-COUNTY REGION OF SOUTHERN WYOMING 

BY SECTOR, 1977 

(In number of workers in the tri-county region of southern 
Wyoming and workers per thousand dollars of output) 

Total Workers Per Thousand 
Sector Employment S Total Output 

A9/ Li vestock 1 , 135 * .01195 

Coal Mines 1,902 .00826 

Mines N.E.C. 4,464 .01136 

Oil/Gas Pr 114 .00061 

Construct 4,604 .01673 

All Mfg 1 ,218 .01058 

Trans/Comm 1 ,628 .01614 

Elec/Gs Ut 572 .00484 

Wholesale 890 .01737 

Retail 6,820 .05914 

Fin/lns/RE 1 ,041 .00852 

Services 3,335 .04219 

Medical 1 ,353 .02648 

Education 4,750 .04062 

Wat/San 159 .02629 

Loc Roads 162 .03552 

Loc Gov 949 .05884 

Loc Taxes 

Households 348 .00054 

State Gov 

Fed Gov 

*Crude estimates from data presented in the 1974 Census of Agriculture put 
this employment figure at 560, but Census value of farm sales appears to be 
understated raising the employment coefficient from federal data to 0.01664. 
Employment for J.975 from Wyoming Data Handbook is 954. 
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TABLE 3-4 

DIRECT PLUS INDIRECT LABOR REQUIREMENTS PER THOUSAND DOLLARS 
DELIVERED TO FINAL DEMAND AND PER ADDED WORKER HIRED 

TRI-COUNTY REGION OF SOUTHERN WYOMING 
BY SECTOR, 1977 

Direct + Indirect Labor Direct + Indirect 
Requirement Per Thousand S Labor Requirement 

Sector of Final Demand Per Added Worker Hired 

Ag/Livestock .02441 ( .02726)* 2.043 

Coal Mines .01192 (.01584) 1.443 

Mines N.E.C. .01362 ( .01795) 1. 199 

Oil/Gas Pr .00523 ( .00733) 8.574 

Construct .02196 (.02791) 1 .313 

All Mfg .01348 ( .01683) 1.274 

Trans/Cornm .01983 (.02838) 1.229 

E1ec. Gs Ut .01241 ( .01596) 2.564 

Wholesale . .02230 ( .02769) 1.284 

Retail .06341 (.07114) 1.072 

Fin/lns/Rt:: .00984 ( .01150) 1. 155 

Services .04719 (.05355) 1 . 119 

Medical .02948 ( .03433) 1 . 113 

Education . 04303 (.05303) . 1.059 

Wat/San .03237 ( .03736) 1.231 

Lac Roads .04155 (.04832) 1 . 170 

Lac Gov .06344 ( .07215) 1.078 

Lac Taxes 

The column of employment multipliers enclosed in parentheses includes 
direct, indirect, and induced labor requirements. 
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demands, e.g., exports to the rest of Wyoming or out of state, for coal would 

result in an estimated additional employment of twelve persons in the tri

county region. All remaining entries in Table 3-4 have analogous interpreta

tions for their respective sectors. Thus, the leading sectors in terms of 

direct and indirect employment generation in the tri-county economy are local 

government, retail, services, education, local roads, water and sanitation 

and medical. Table 3-4 also shows the total employment impact of exogenous 

changes in workers hired. This information is found simply by dividing the 

direct plus indirect labor requirements per thousand dollars of final demand 

(in Table 3-4) by the workers per thousand dollars of final demand shown in 

Table 3-3. The workers added per worker hired column shows that for each 

worker hired by coal mines, 0.443 workers are hired throughout the region's 

economy. Thus the multiplier for exogenous changes in coal mine employment 

is 1.443 .. 
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CHAPTER 4 

EXTENSIONS OF THE BASIS ANALYSIS: 
REGIONAL WATER REQUIREMENTS 

INTRODUCTION 

The previous chapter presented what may be appropriately called the 

results of traditional applications of the Leontief interindustry model. 

In addition to the descriptive analysis and the attendant development of 

various multipliers, application of the model can be extended to other 

questions. The 1-0 technique, because of the detailed analysis of inter-

dependence among economic sectors, is readily adaptable to an examination 

of resource use associated with economic activity in the region. This 

chapter is concerned with an analysis of water withdrawal and consumptive 

use in the southern Wyoming regional economy. Other resource impacts, e.g., 

water and air quality impacts, land use, and growth of various types of 

energy consumption, could also be studied, providing adequate data are 

available. 

WATER USE ANALYSIS 

The water use analysis requires data pertaining to water withdrawals 

and consumptive use on a sector-by-sector basis. It is further required 

that these data be related to economic activity on a per dollar sales basis. 

These data, particularly for consumptive use, are difficult to obtain on a 

sector-by-sector basis and for a rather small regional economy. 

Water use by commercial establishments is very small relative to 

agriculture, the extractive industries, electricity generation, and 

manufacturing. Little detailed information is available from secondary 
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sources for the commercial sectors and, thus most coefficients are based 

upon results from our Wyoming survey and past surveys and Water Resources 

Council l estimates. The Water Resources Council Report provides no detail 

among commercial establishments. WRC data was also at variance with other 

data in the agricultural and manufacturing sectors. The primary data 

source for the agricultural sector was the Census of Agriculture. 2 The 

withdrawal rate per dollar of output estimated from Census data was al~ost 

twice the size of the rate estimated from Water Resources Council data. 

Because of the indirect procedure required to convert the secondary data 

to a useful form for the input-output analysis, the exact source of the 

discrepancy is not easily traced. Water use estimates for the extractive 

sectors are based mainly upon the Census of Mineral Industries. 3 Unfor

tunately, disclosure problems limit the available data to rather large 

regions in some cases. Withdrawal and consumptive use figures vary con-

siderably among regions and their accur~cy for a relatively small region 

IThe Nation's Water Resources, 1975-2000, Vol. 3: Analytical Data Appendix 
II, Annual Water Supply and Use Analysis, Table 11-4, Annual Water Require
ments for Offstream Uses, Base Conditions, No/So Platte Region, Subregion 
1007, Dec. 1978; and as above, Analytical Data Appendix I, Social, Economic, 
and Environmental Data, and Table 1-2, Earnings by Major Sectors, No/So 
Platte Region, Subregion 1007, December 1978, Second National Water Assess
ment by the U.S. Water Resources Council. 

21974 Census of Agriculture, Vol. I, part 50, Wyoming, State and County 
Data, U.S. Dept. of Commerce, Bureau of the Census, Table 3, page IV-8; 
Table 13, page IV-12; Table 3, page IV-26, Table 13, page IV-3~, Table 3, 
page IV-116, Table 13, page IV-I20. 

31972 Census of Mineral Industries, Subject Series, Water Use in Mineral 
Industries, MIC72(1)-2, Sept. 1975, Table2B, Gross Water Used and Water 
Intake, By Source and Kind, for Geographic Areas and Major Industry Groups; 
and as above, Table 2C, Gross Water Used and Water Intake, By Source and 
Kind, for Water Use Regions and Major Industry Groups; and as above, Table 
1C, Selected Water Use Statistics for Water Use Regions: 1972; Sept. 1975. 
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is questionable. Water use in manufacturing is taken from the Census of 

Manufacturers. 4 In a few cases, disclosure prevents the use of regional 

water data. However, the magnitude of the error involved in the computation 

of the weighted average coefficients for the region is probably quite small. 

Estimates of withdrawal and consumptive use by sector are shown in 

Table 4-1. Where more than one data source is available, multiple estimates 

are shown. In most cases, the larger numbers are derived from the source 

which is considered to be more authoritative for the region. In each 

sector we have used the largest figure shown in Table 4-1 for the water 

analysis which follows. 

Table 4-2 presents the estimated withdrawals and consumptive use for 

each of the processing sectors of the regional economy in millions of 

gallons. Oil and Gas Production, Ag/Livestock and Mines N.E.C. account for 

over 91 percent of withdrawals and over 98 percent of consumptive use in 

the region. 

It should be noted that the estimates presented in Tables 4-1 and 4-2 

do not include water use in the final demand/final payments sector. In 

order to assess total water use, it is necessary to have some indication of 

requirements in the final demand sectors, e.g., households and governments. 

Aggregated data generally show depletions for irrigation as a separate 

category of water use and a second category consisting of municipal and 

industrial and domestic water use. Since industrial, commercial, mining, 

and agricultural water use has been estimated above, the final demand use 

41972 Census of Manufacturers, Water Use in Manufacturing, Special Report 
Series, Sept. 1975, Table 2C, Gross Water Used and Water Intake, by Source 
and Kind, For Water Use Regions and Major Industry Groups: 1973; and as 
above, Table 5C, Gross Water Used Including Recirculated, Total Water Intake, 
and Treated and Untreated Water Discharged, By Point of Discharge, For Water 
Use Regions and Major Industry Groups: 1973. 
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of water could be computed as a residual if estimates of total withdrawal 

and total consumption were available. 

Estimates of total withdrawal and total consumptive use of water are 

useful from a purely descriptive point of view. However, the model allows 

also the analysis of direct and indirect water use which parallels the 

previous discussion of direct and indirect production. The purpose of such 

analysis is to isolate the effect of economic interdependence on water 

requirements. The specific question to be addressed is that of determining 

the likely impact of expanding final demand in any or all processing sectors 

on the regional water requirements. The key element in the assessment is 

the derivation of the direct plus indirect water requirements per dollar of 

output delivered to final demand. 

The calculation" of water multipliers is not difficult once the direct 

water requirements and the table of direct plus indirect production require

ments have been obtained. The matrix of direct and indirect production 

coefficients is premultiplied by a diagonal matrix consisting of the direct 

water requirements along the diagonal and zeros elsewhere. The columns of 

the resulting matrix are summed in order to obtain the direct plus indirect 

water requirements per dollar of output delivered to final demand by each 

sector. These requirements for the tri-county economy are shown in Table 

4-3. The importance of considering indirect as well as direct water require

ments in the planning perspective can be readily seen by comparing Table 

4-1 and Table 4-3. Consider, for example the direct withdrawal and consump

tive use requirements for coal mines in Table 4-1. The direct requirements 

are 15.5 and 1.02 gallons for each dollar of output. However, as the final 

demand for the output of the coal sector expands by one dollar, there is a 

total direct plus indirect water requirement of 31.4 gallons (withdrawal) 

and 6.2 gallons (consumptive) generated throughout the economy. The indirect 
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impacts, because of the significant interdependencies within and between 

coal and other sectors, are far more important than the direct requirements. 

Applying only the direct water requirements to assumed increases in deliveries 

to final demand can obviously result in an understatement of water use. 
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TABLE 4-1 

ESTIMATED WITHDRAWAL AND CONSUMPTIVE USE 
REQUIREMENTS BY SECTOR, TRI-COUNTY REGION 

OF SOUTHERN WYOMING 
(In Gallons Per Dollar of Output) 

Sector \~i thdrawa 1 ConsumEtive Use 

Ag/Livestock 792.71 1,5505 314.21 6096 

Coal Mines 15.53 03 1.024 

Mines N.E.C. 306.1 3 53.51 21. 31 30.64 

Oil/Gas Pr 1,031. 0 3 03 529.24 

Construct 4.06 0.46 

A 11 Mfg. 27.62 6.41 8.92 1.51 

Trans/Comm 2.1 6 0.16 

E1ec/Gs Ut 267.06 
13.46 13.64 

Wholesale 2.36 
0.64 

Reta i 1 3.96 
0.66 

1. 04 

Fin/lns/RE 4.96 0.26 1.24 

Services 3.56 0.76 0.94 

Medical 5.16 0.56 1.34 

Education 1.56 0.26 0.44 

Wat/San a a 

Loc Roads 0 0 

Loc Gov 0 0 

3.74 

1Water Resources Council, based on ratio of withdrawal to wages and profits. 

2Census of Water Use in Manufacturing, ratio of withdrawal or consumptive 
use to value of shipments. 

3Census of Mineral Industries, ratio of withdrawal to value of shipments. 

4Water Resources Council, ratio of consumption to withdrawal. 

5Census of Agriculture, ratio of consumptive use to value of shipments. 

6Survey data or estimated on per capita basis. 
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1 • Ag/Livestock 

2. Coal Mines 

3. Mines N.E.C. 

4. Oil/Gas Pr 

5. Construct 

6. All r·1fg 

7. Trans/Comm 

8. Elec/Gs Ut 

9. Wholesale 

10. Reta i 1 

11 . Fin/lns/RE 

12. Services 

13. Medical 

14. Education 

15. Wat/San 

16. Loc Roads 

17. Loc Gov 
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TABLE 4-2 

TOTAL WATER USE, BY PROCESSING SECTORS, 
TRI-COUNTY REGION OF SOUTHERN WYOMING 

(In Millions of Gallons) 

Withdrawal Consumptive Use 

147,203 57,837 

3,567 235 

120,249 12,021 

192,489 98,802 

1,101 110 

3,178 1,025 

212 10 

31,577 1,608 

118 31 

45 12 

599 147 

277 71 

261 66 

175 47 

0 0 

0 0 

0 

501,051 172,022 
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TABLE 4-3 

DIRECT PLUS INDIRECT WATER REQUIREMENTS, 
TRI-COUNTY REGION OF SOUTHERN WYOMING, 1977 

(In Gallons Per Dollar of Output Delivered to Final Demand) 

Sector Withdrawal Consumptive Use 

Ag/Livestock 1,782.3 698.5 

Coal Mines 31.4 6.2 

Mines N.E.C. 333.1 37.0 

Oil/Gas Pr 1,114.1 566.8 

Construct 25.5 6.6 

All Mfg 140.6 62.1 

Trans/CorTlll 28.5 8.4 

Elec/Gs Ut 446.9 99.4 

Wholesale 16.9 4.7 

Reta i 1 31. 2 8.7 

Fin/Ins/RE 9.7 2.6 

Services 27.2 7.2 

Medical 16.3 4.7 

Education 29.4 7.9 

Wat/San 

Loc Roads 

Loc Gov 
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APPENDICES 

Sector Identification, Tri-County Region of Southern Wyoming, 
1977 

Input-Output Tables for the Tri-County Region of Southern 
Wyoming 

Tri-County Region of Southern ~Jyoming, Gross Flows Table 
Tri-County Region of Southern Wyoming, Direct Requirements 

Per Dollar of Output 
Tri-County Region of Southern Wyoming, Direct and Indirect 

Requirements Per Dollar of Output Delivered to Final De
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APPENDIX A 

SECTOR IDENTIFICATION, TRI-COUNTY REGION 
OF SOUTHERN WYOMING, 1977 

Sector Description 

Processing Sectors 

1 . 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

1 0. 

11 . 

12. 

13. 

14. 

15. 

Ag/Livestock 

Coal Mines 

r~i nes, NEC 

Oil/Gas Production 

Construction 

All Manufacturing 

Transportation/Communication 

Electricity; Gas Utilities 

Whoesa1e Trade 

Retail Trade 

Finance, Insurance, Real Estate 

Services, NEC 

Medical Services 

Education 

Water, Sewerage, Trash Removal Services 

16. Local and County Roads 

17. Local and County Government 

1972 
SIC Codes 

02,07,08 

12 

10,14(less 144) 

13 

144 , 1 5 , 1 6 , 1 7 

20,23,24,25,26, 
27,28,29,31 ,32, 
33,34,35,38,39 

40,41,42,44,45, 
46,47,48 

491 ,492 

50,51 

52,53,54,55,56, 
57,58,59 

60,61 ,62,63,64, 
65,66 

70,72,73,75,76, 
73,79,81,83,84, 
86,88,89 

80 

82 

495,497 

91,92,93,94,95, 
96 
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APPENDIX A (Continued) 

Sector Description 

18. Local and County Tax Accounts 

19. Subtotals 

Final Demand Sectors 

20. Households 

21. State of Wyoming 

22. Federal Government 

23. Transfer Account 

24. Economic Investment 

25. Oil Rand D 

26. Exports to Wyoming Other Than the Tri-County Region 

27. Exports to the Rest of the World 

28. Totals 

1972 
SIC Codes 

91 ,92,93,94,95, 
96,97 

91,92,93,94,95 .. 
96,97 
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APPENDIX B 

INPUT-OUTPUT TABLES FOR THE TRI-COUNTY REGION 
OF SOUTHERN WYOMING, 1977 

B-1 Tri-County Region of Southern Wyoming, Gross Flows Table, 
1977 

B-2 Tri-County Region of Southern Wyoming, Direct Requirements 
Per Dollar of Output, 1977 

B-3 Tri-County Region of Southern Wyoming, Direct and Indirect 
Requirements Per Dollar Delivered to Final Demand, 1977 
(Households in Processing Sector), 

B-4 Tri-County Region of Southern Wyoming, Direct and Indirect 
Requirements Per Dollar Delivered to Final Demand, 1977 
(Households in Final Demand) 
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