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September 11, 1968

MEMORANDUM

To: Recipients of copies of the Colorado River Basin economic study

From: Bernard Udis, Director of the Bureau of Economic Research, University
of Colorado,

Subject: FErrata

Attached are a group of errata sheets containing those errors of omission
or commission which we have located to date, As additional errors are
discovered, appropriate notification will be sent to you.

Please note that throughout the report, Input-Output tables do not bear a
page number, although each was counted as a new page in establishing the
pagination of the text,




September 11, 1968

ERRATA
Colorado River Basin Final Report and Appendices

FINAL REPORT:
Page 40 In the Lower Main Stem 1960-c Direct and Indirect Require-
ments Table, headings in the left, upper corner of the table
(Industry Producing and Industry Purchasing) are to be
switched, Industry Producing should refer to the table
columns, while Industry Purchasing should refer to the
table rows, This results from the fact that this table has

been transposed for ease of reading.

Page 47 In the Upper Main Stem 1960-a Interindustry Transactions
Table, reading across the top of the table, Columns 36, 38,
and 39 should read as follows:

Col. 36 Inventory Change (Additions)
Col. 38 Exports to Other Colorado River Sub-Basins
Col. 39 Exports Qutside the Colorado River Basin

Page 50 In the San Juan 1960-a Interindustry Transactions Table,
reading across the top of the table, Column 33 should read

as follows:
Inventory Change (Additions)

APPENDICES:
Appendix I:
A. Upper Basin Population Report., The numbering skips from p. 132 to

p. 134 by mistake. However, no page is missing.

B. Green Recreation Report. A new Editor's Note is to be inserted;

see page 34a attached,

Appendix II:

No corrections at this time.



Editor's Note:

The figures appearing in Table GR-R9, pages 33 and 34 identified
as "Export Value" for the two sectors, gas and auto service stations and
"other" services are $4,681,505 and $1,863,933 respectively., These
values compare with total export sales of these two industries of
$1,214,000 and $252,000 as shown in the 1960 interindustry transactions
table in the Green River Sub-Basin report.* Since the set of figures
cited above represent export value of sales to outdoor recreationists
only, they should be legs than the total export sales of these industries.
The reader is therefore cautioned against a literal acceptance of the
accuracy of the export value figure. In view of the foregoing, it is
likely that the export value figure may be overstated perhaps by 6.4
times in the case of "other' services. This probably reflects an under-
estimation of sales of the "other" services group to households,

The degree of overstatement of the export value of sales by the gas
and auto service station group is appreciably less. It should be noted
that in this case a trade margin of 25 percent has been applied and-
conscquently all values for this sector in the transactions table will
only be one-fourth as great as unmargined sales figures. 1In this
particular case, the export sales figure in the transactions table
represents 25.93 percent of the -total export sales shown in Table GR-R9.

Bernard Udis (ed )s Mww_m
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Editor's Preface

-

This document constitutes the final report of a six-year study
of the economic structure of the Colorado River Basin. The economic
study was originated and sponsored by the Enforcement Branch of the
Division of Water Supply and Pollution Control, United States Public
Health Service. This agency's functions have since been transferred
to the Federal Water Pollution Control Administration, United States

Department of the Interior.

The originalAcontract for the eoonomic study was signed in 1962
-with the Associated Rocky Mountain Universitijes and specific partici-
pants included were the University of New Mexico, University of Colo-
rado, Colorado State University, and the University of Denver, Denver
Research Institute. Throughout the study, the Economic Research ser-
vice, United States Department of Agriculture, Logan, Utah, was respon-—
sible for the analysis of the agricultural and forestry industries
under a memorandum of agreement with Public Health Service and more
recently the Federal Water Poliution Control Administration. The final
stages of the economic study were completed in 1968 by the University

of Colorado under a contract with the FWPCA.

Support of this study demonstrates an awareness by the Fedreal
officials concerned with water pollution that their responsibilities
for developing comprehensive water quality control programs require
full knowledge of the economic and demographic characteristics of the
region. Households, agriculture and industry constitute the claimants
for water, but they are also the primary sources of water quality degra-
dation. Consequently, an effort to understand how these units fit
together, and how their interrelationships are changing 1s a logical
and necessary first step in the development of a comprehensive water

qaulity control program.

Of particular importance was the high degree of cooperation which
prevalled between the university contractor and the Federal agencies

involved. Our gratitude is especially due Drs. Clyde Stewart, Jay




Andersen, Glade Pincock, and Mr. Lynn Wilkes of the Economic Reserach
Service, and Messrs. Philip J. Coffey, George G. Collins and L. Russell
Freeman of WWPCA.

‘While their names appear with great frequency throughout

this'report, nevertheless separate mention should still be made here

of the invaluable contributions of two persons, Dr. William H. Miernyk,
now of West Virginia University, and Mr. Gilbert W. Bonem of the
University of New Mexico. Dr. Miernyk's expert knowledge of input-
output analysis, his professional ‘research sense, and his ever present
optimism and good humor provided sturdy support during some very

trying times. Mr. Bonem was responsible for some path-breaking
conceptual wdrk and there is little in the volﬁmes of this study which

does not bear his stamp.

The input-output tables were a joint product in every sense of
‘the word. Staff members of the Universities of New Meﬁico and Colorado
were deeply involved in this very trying work as were representatives
of the Economic Research Service. Dr. J. William Leasure of San Diego
State College provided the detailed demographic materials which were

utilized in almost every section of this study.

In addition.to the authors and assistants named in the separate
parts of this report and in the individual sub-basin reports it is
a pleasure to acknowledge our appreciation of the intricate work
performed by Mrs. Yun-May Feng and Mrs. Carol Fuller, computer pro-

grammers.

In the detailed work of applying input-output techniques to the
analysis of water problems, valuable contributions were made by Mr.
Eugene Eaton and Miss Jo Ann Sikes, of the staff of the Bureau of
Economic Research, and earlier by Mr, Lee Megli, now of the Pennsyl-

vania State University.

Mrs. Susan Susemihl, Mrs. Linda Dahl, Miss Marilyn Jorrie, and
Mrs. Caryl Jacques, all of the University of Colorado performed arduous
typing and editorial duties wunder severe time pressures with a com-

petence and personal involvement rarely encountered by the editor.

|
[



It would be difficult to exaggerate my personal debt to Blair

" T. Bower, pf Resources for the Future, Inc., John H. Chapman, Jr. of
Coe College, and Nathaniel Wollman of the University of New Mexico.
In a very real sense, they contributed not only of their appreciable
professional talents but also of their stores of faith, hope, and

charity.

Finally, our deep gratitude is recorded for the contribution
of Mr. Howard Roark of the Office of Research Services, University

of Colorado. Without his help this report could not have been produced.

Bernard Udis
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AN INTERINDUSTRY ANALYSIS OF THE COLORADO RIVER BASIN
IN 1960 WITH PROJECTIONS TO 1980 AND 2010

Physical Description of the Colorado River Basin

The Colorado River Basin is bounded by Wyoming on the north and
Mexico on the south. It extends from the western slope of the Rocky
Mountains to western Wyoming, eastern Nevada, Utah and California,

covering approximately 247,000 square miles. (See Maps, Figures 1 - 7).

The Basin encompasses portions of six states: Arizona, Colorado,
Nevada, New Mexico, Utah and Wyoming. For pur#oses of this analysis,
the Basin has been defined in terms of 55 "representative" counties
grouped into six major study areas which correspond to the six sub-
basins of the Colorado River Basin. The Green, Upper Main Stem and
San Juan Sub-Basins constitute the upper portion of the Basin and
the Little Colorado, Lower Main Stem and'Giia comprise the lower por-

tion. (See Table CRB-1 for county listings.)

The region is marked by sharp constrasts. Topographically it
varies from the nation's highest mountain ranges in the north, to
low desert plains in the south, dotted with lower mountain ranges.
The climate of the area is as varied as the land forms. Precipita-
tion is heavy in the mountains and plateau areas, while the southern
deserts are arid; mountain temperatures vary from an extreme of 54°
below zero (Fahrenheit) to an average of 40°F. while the desert tem-

o
peratures range from an extreme of 127 F. above zero to an average

1The Public Health Service has designated as "representative'
certain counties of the Colorado Basin in which most of the economic
activity occurs. This was necessary because the boundaries of the
Colorado River Basin, and its sub-basins, follow natural drainage
divisions, and rarely conform to county borders, while most statis~-
tical data are available for entire counties. See United States
Department of Health, Education and Welfare, Public Health Service,
Bureau of State Services, Division of Water Supply and Polution
Control, Region VIII, Colorado River Basin Water Quality Control
Project, State and County Area Tabulations for the Colorado River
Basin (Denver: Colorado River Basin Water Quality Control Project,
January, 1962), p. 12.
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Figure CRB-4
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Figure CRB-5
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Table CRB-1

Representative Counties of the Colorado River Basin

Sub Basin
I. Upper Main
Stem

I1. Green.

III. San Juan

Source:

State and County

Colorado

1, Delta

2. Dolores
3. Eagle

4. Garfield
5. Grand

6. Gunnison
7. Hinsdale
8. Mesa

9. Montrose
10. Ouray

11. Pritkin
12. San Miguel
13. Summit
Utah

1. Grand
-Colorado

1. Moffat

2. Rio Blanco
3. Routt
Utah

1. Carbon

2. Daggett
3. Duchesne
4, Emery

5. Uintah
Wyoming

1. Lincoln
2. Sublette
3. Sweetwater
4, VUinta
Colorado

1. Archuleta
2. La Plata
3. Montezuma
4 San Juan

1.

See footnote 1.

" New Mexico

San Juan

Sub-Basin

III. San Juan.
(cont'd)

IV. Little
Colorado

V. ‘Gila

Iv. Lower
Main Stem

State and County

Utah

1. Garfield
2. Kane

3., San Juan
4, Wayne .
Arizona
1. Apache
2. Navajo

New Mexico
1. McKinley

Arizona
Cochise
Gila
Graham
Greenlee
Maricopa
Pima

Pinal
Santa Cruz
Yavapai

VoSN WN =

New Mexico
1. Catron

2. Grant
Arizona

1. Coconino
2. Mohave
3. Yuma
Nevada
1. Clark

2. Lincoln

Utah
1. Washington



of 70°F.2

- Seventy percent of the Colorado River Basin land is under Federal
sontrol in the form of Indian Reservations, national forests énd
arks; and similar holdiﬁgs.3 Contrasts in land use can be found
between large urban areas, such és Maricopa County, Arizona (1960 popu-
lation: 663,510) and uninhabited areas, such as Hinsdale County, Colo-

rado (1960 population: 208).4

Population

The 1960 population of the entire Colorado River Basin was 1,838,602,
an increase of 60.5 percent over 1950. The largest sub-basin, accord-
ing to population in 1960 was the Gila (1.16 million inhabitants).

The Lower Main Stem Sub-Basin was second, with 236,000 inhabitants;
next was the Upper Main Stem Sub—Basin.(128,000) followed by the San
Juan (107,000), Little Colorado (106,000) and the Green (103,000).
The largest increase in population during the decade to 1960 was the
93 percent increase in the Lower Main Stem Sub-Basin. The Gila and
the San Juan experienced increases of 76 and 74 percent respectively,
while the Green suffered a decline of 7 percent. Much of the
basin, however, is uninhabitated. With 8 percent of the nation's
area, the basin has less than 1 percent of the national population,

and most of this is largely concentrated in a few locations favorable

for agriculture and mining.

As contrasted with the national density of 59.0 persons per square
mile, the Basin had an average density of 7.4 people per square mile
in 1960. Densities ranged from 19.8 people per square mile in the

Gila Sub-Basin, to.2.2 people per square mile in the Green Sub-Basin.

2Ten Rivers in America, the President's Water Resources Policy
Commission, Vol. II (Washington: U.S. Government Printing Office,
1950), p. 357.

Variation in climate and topography is discussed in more detail
in the recreation reports found in Appendix B.

3. . '

Ibid., p. 359. .

4§,§, Census of Population, 1960.

Ten Rivers in America, op. cit., p. 359.

P
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Within the entire Colorado River Basin there are only three cities
listed as Standard Metropolitan Statistical areas, all in the southern
portion of the Basin -- Phoenix and Tucson, Arizona, and Las Vegas,
Nevada. Yet in 1960 the Census of Population classified 67.2 percent of
the basin population as urban. This would indicate a large number of
smaller concentrations of inhabitants. By comparison, in 1950, 48.5

percent was classed as urban, and only 30.5 percent in 1940.

On the other hand, rural nonfarm population decreased from
41 percent (1940) to 27 percent in 1960. Similarly, rural farm popu-
lation decreased from 28 percent in 1940 to 5.5 percent in 1960.
These 1960 Basin averages compare with the following national ave-
rages: urban, 69.9 percent; rural nonfarm, 22,6 percent, rural farm,

7.4 percent.

As should be expected the Gila Sub-Basin,.containing Tucson and
Phoenix, was the most urbanized in 1960, with 78.4 percent. The
Lower Main Stem followed with 71 percent, while the remaining four
sub-basins ranged between 42 and 28 percent urban population. The
la?gest rural nonfarm population is found in the Little Colorado
Sub-Basin with 58.7 percent, followed by the Green with 50 percent,
the Upper Main Stem with 49.8 ﬁercent, and the San Juan with 46 per-
cent. In the Lower Main Stem and the Gila Sub-Basins, 27 and 19.6
percent of the population were classed as rural nonfarm. The largest
rural farm population is found in the Upper Main Stem Sub-Basin with
15,6 percent, followed by the Green (14.8 percent), the Little Colo-
rado (12.9 percent), the San Juan (11.8 percent), and the Gila and

Lower Main Stem Sub-Basins with 3 percent, each.

Education

In general the educational level of the Colorado Basin population,
25 years and older, is below that of the nation. Male residents of A
the Colorado Basin averaged 10.2 years of schooling, and females ave-
raged 10.7 years in 1960,while the national figures were 10.5 and 11.0

years respectively. The only sub-basin appreciably lagging the nation

11



in educational levels was the Little Colorado where males averaged

7.7 years of schooling, and females, only 7.2 years.
Income

Table CRB-2 lists our estimates of the 1960 per capita personal
income within the six sub-basins of the Colorado River Basin, the
River Basin as a whole. These figures are then compared with the
nation through the device of the "location quotient! This is a
convenient device which aids in the study of regions by permitting
a simple comparison per head of population between the region and
the entire country for whatever particular economic characteristic
is under study. A location quotient with a value of 1.0 would indi-
cate equality between region and nation; a value greater than 1.0
indicates the relative excess of the region over the nation, while a
16cation quotient less than 1.0 shows the relative magnitude by

which the region trails the nation.

According to our estimates, the per capita income of the Colorado
Riﬂer Basin is slightly below the national average. Only one sub-
baéin, the Lower Main Stem ($2,112) has a location quotient which

shows income above the national average ($1,941).

Nature of the Economy

In terms of the number of persons employed in 1960, the Basin's
most important industries were trade, servicesG, manufacturing, govern-
ment and contract construction. Agriculture which ranked first as an
empléyer in 1940,and second in 1950, fell to sixth rank in 1960 -- a
two-decade decline of 23 percent. Trade, which was in second place in
1540, increased by 205 percent over the two-decade period to 1960,
although already in first place by 1950. (For a breakﬁown of employ-
ment by industry, see Table CRB-3) ST

The classification of services, here, excludes the medical
and other professional services category normally included by the
Standard Industrial Classification (SIC). Professional services
are in the household section of the input-output tables. SIC should
therefore not be comparable to the input-output analysis, directly.

12
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Table CRB-2

Personal Income Per Capita

U.S., Colorado River Basin, and Six -Sub-Basins, 1960

Per Capita | Location Quotient
Personal Income (Sub-Basin Per Capita Personal Income) =-
(1960 Estimates) (U.S. Per Capita Personal Income) -

United States 1,941 --

San Juan Sub-Basin-  ; 1,554 - 0.801

Uppar Main Stem Sub-Basin 1,695 | o 0.873

Green Sub-Basin 1,656 : o 0.353

Glla Sub-Basin : , 1,912 ' 0.985

| Lower Main Stem Sub-Basin - o 2,112 ' | | 1.088
Little Colorado Sub-Basin . 1,022 ‘ ‘ ‘ 0.527
Colorado River Basin ' 1,836 o 0.946 .

Source: Our estimates of per capita personal income were derived iIn the following manner. Per-
sonal income for each county was determined by multiplying the mecan income from all ‘
sources recelved by iIncome recipients in 1959 by the number of income recipients as
reported in Table 86 of various state reports of the 1960 Census of Population, General
Social and Economic Characteristics. The personal income from all sources thus derived
for 1959 was adjusted to 1960 by the national growth rate in Personal Income between
1959 and 1960 (4.9%). The resulting total was then divided by 1960 population to
arrive at the 1960 per capita personal income figures,






Trade, a consistent leader by number of persons employed, fell
to second place in 1960 by another measure of importance =-- total
gross output. In first rank were the manufacturing industries with
$1.3 billion of output. Trade ran a close second with $1.2 billion

while mining occupied third place position with $1.1 billion.

When ranked by the magnitude of the total dollar production
directly and indirectly required by the basin economy to sustain
a $1.00 increase in &eliveries to final demand, agriculture appears
to be the first-rank generator of economic activity in the basin.
For every $1.00 agriculture produces, it generates $58.87 of economic
activity. Similarly manufacturing, in second place, generates
$49.62, and trade, $31.43.

This brief description of the Colorado River Basin points out
the enormous diversity -—- both physical and economic -- which marks
the region and indicates why detailed analytical treatment was

aimed at the level of the sub-basin.

1960 Summation of Generated Dollars Resulting from an Industry's Production

Contract All .

Agriculture Mining Construction Trade Manufacturing Services

Upper Main Stem $12.25 $ 4.89 $1.57 $ 5.11 $ 5.16 $ 3.34
Lower Main Stem 13.91 2.87 1.74 5.53 6.83 4,01
San Juan 7.84 5.08 1.80 5.24 6.50 5.11
Gila 13.83 3.95 1.69 5.42 17.92 3.94
Green 2.55 3.57 1.29 5.34 7.49 3.71
Little Colorado 8.48 6.19 1.52 4.81 5.73 2,25
Total 58.87 26.57 9.61 31.43 49.62 22.36

Source: Interindustry Tables of Direct and Indirect Coefficients, 1960,
for each sub-basin.
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Alternative Techniques of Regional Analysis

A variety of techniques exist for the economic analysis of
regions. None is without limitations, and the choice of the most
appropriate depends upon the desired results of the analysis.

We shall examine the industry location study, the system of regional
income and product accounts, and the economic base approach. Then

input-output analysis will be considered in somewhat greater detail.

Industry location studies follow the pattern of looking in detail
at- the existing industries in a region and attempting to gain insights
into their prospects in terms of competition from the same industry in
other regions, from other industries and the like. This involves a
detailed analysis of resource availability, labor costs, freight rates,
both with respect to raw material sources and final markets. While
this method of systematically examining a particular industry frequently
yields valuable information, the approach is incapable of producing
even a rough approximation to a measure of direct and indirect impacts
resulting from a given industry. The basic reason for this is the
absence of an analytical framework capable of relating the operations
of a given industry to the rest of the economy. Another consequence
of this shortcoming is a weakness in projection. Any effort to look

into the future is necessarily risky, but without the discipline of an

internally consistent model, projections may be not only wrong, but
impossible. It is the virtue of internal consistency that it will
not permit a projection to be made which flies in the face of physical
possibilities by ignoring the critical linkage between supplying and

producing industries.

Another possible approach would be that of constructing a set of
income and product accounts for the region. Such a series of numbers
would resemble the national income statistics of the United States,
These accounts are typically drawn in terms of the concept of Vaiue
added to avoid double counting. This process requires that intermediate
sales by each industry which constitute inputs to other industries be

subtracted from.total output. It is impossible to do this outside of




the interindustry framework. Even so, a gross dificiency remains --

the extremely limited use to which such data can be placed for purposes
of| projection. It is instructive to note that one of the most careful
studies utilizing the method of local accounts concluded that "a local

. 7
accounts table can show only what has been, not what 'might have been.'"

Another technique which has been popular in recent years is the
economic basé approach. It distinguishes between basic and service
industry types. The basic premise underlying thié approach is that
“the reason for the existence and growth of a region . . . lies in the
goods and services 1t produces locally but sells beyond its borders.
These 'basic' activities not only provide the means of payment for
raw materials, food, and manufactured products which the reglon cannot
produce itself, but also support the 'service' activities, which are
principally local in productive scope and market areas.”'8 In other
words this approach puts prime empﬁasis on the export activities of

a region,

Isard details the technical and conceptual shortcomings of this
approach which are dppreciable and apply both to the associated cal-
culation of multipliers from basic-service ratios and thelr use in
projection. 9 Perhaps most imporbant is his observation after consider-
ing what would be necessary to remedy these deficiencies. "It could
very well be argued that if such data were avallable, a better and

more direct way to approach the whole problem would be to set up

interregional input-output tables.'

7"F’rner Hochwald, Herbert E. Striner, and Sidney Sonenblum, Local
Impact of Foreign Trade: A Study in Methods of Local Economlc Account-
ing (Washlngton. Hational Planning Association, 1960) P 27.

Byalter Isard, iiethods of Repional Analysis: An Introduction to
Regional Science (Cambridse: " The .1.1.7. Press, 196Q), p. 190.

Ibid., pp. 194-205.

101pid., p. 204.
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Finally, after examining input-output analysis in detail, Isard'
cbncludes "An overall appraisal of this technique pust yield a positive
result. Without question, of operational techniques this is the most
powerful one yet devised to express the interdependence of the economy
of a regidn and of a system of regions in their interindustry aspects.
This technique is of critical importaﬁce, too, because more than any
other . ., . Elﬂ does furnish a skeletal framework to which the less
general structures of a number of other techniques can be functionally

connected."ll

This last point is of great significanece. Lot only does input-
output analysis yield unique and useful information about the structure
of a region's economy, but it provides an analytical framework into

which the dJdata resulting from other studies can be integrated,

Basic Input-Output Model 12

We begin with what is known as an interindustry transactions table
in Table CRB-4. It is an illustrative transactions table for a simplified
economy containing six producing (or "processing") sectors identified
by the letters "A" through “F'. These may be thought of as representing
agriculture, mining, manufacturing, construction, trade, services, etc.
The degree of detaill is determined by study objectives and data avail-
ability. For example, our sub-basin tables vary in detail reflecting
the basic differences in the economies of the six regions. There are
30 processing industries or sectors in the Lower ifain Stem’fables, 36 in
the Gila, 25 in the Little Colorado, 22 in the Green, 28 in the San Juan,
and 31 in the Upper llain Stem, Furthermoré, while there is only one
agricultural sector in the Green sub-basin, there are nine in the Gila

and Lower lain Stem where agriculture is much more highly developed.

Yipia., p. 362.

12 . . .
This section is based on the presentation in William H. Miernyk,

The Elements of Input-Output Analysis (New York: Random House, 1965),
Chapter 2, ' :
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A Sector names appear both down the left margin and across the top

Of the tables. Reading across any row from left to right tells how

tPe output of the industry named in the left-hand margin is allocated.
Thus in Table CRB-4, of Industry "A's" total output of 64 units, 10 units
went to itself (for example, agriculture might sell to itself such
products as.seed, cattle feed, etc.). In addition, 15 units went to
Industry "B", one unit to Industry "C', and so on. 411 purchases or
inputs of an industry are shown in its column. In our example, of
Industry “A's" total inputs (or in momey terms, itsoutlays for inputs)

of 64, ten were intraindustry purchases, five came from Industry "BY,

seven from Industry ''C", ectc.

The complete transactions table includes several sectors which are
not industries in the usual sense of the term. Reading across the top
of the table these occupy columns (7) through (11) and include gross
inventory accumulation, exports, government purchases, gross private
capital formation and households. Together they comprise what is known
as the "final demand" portion of the table. Similarly, rows numbered
(7) through (11) comprise the "final paynents' part of the table. Here
again, degree of detail will vary with need. 1In our tables, there are
two import rows and two export columns -~ one dealing with other sub~
basins of the Colorado River Basin and one with the ‘'rest of the world"
outside the Basin. Similarly, we have divided the government sector
into two parts: one combining state and federal units and the other

restricted to local govermmental units,

The inclusion of the final demand sectors and the final payments
sectors is necessary to fully account for both the disposition of the
total output of an industry and its total inputs (or outlays). Thus,

a given processing industry sells not only to other industries but

also to export customers, to government units, and to private house-
holds. 1In addition, part of its annual output goes into inventories
and to other investment purposes. Similarly part of an industry's out-

lays cover inputs from import purchases, payments to governments (taxes,
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etc.), and to households in the form of wages and salaries. OSome
fraction of inputs also come out of inventories or represent capital

consumption (depreciation).

Row (12) titled Total Gross Qutlay represents the total of inputs

to each of the industries and sectors in each column at the top of the
“table., Thus, Industry "A' purchases a total of 64 units of which 39
came from processing sector industries (including itself) and 25 units

from the payments sector.

It should be noted that for each processing sector industry, total
gross output equals total gross outlay. This should not be surprising
since the I-0 table is basically modeled on double-entry bookkeeping.
That is, each industry's receipfs from a2ll outputs will just equal its
total outlays. It should be mentioned here that the household sector
includes distributed profit, as well as wages and salaries since profit
is considered a reward for enterprise. This necessary equality between
output and total gross outlay does not apply to the rows and columus
outside of the processing sector. There is no logical necessity for
equality between an industry's imports and exports, or between inven-
tory depletions and inventory accumulation in a given year. Similarly,
there is no reason for government purcﬁases to equal government tax
receipts or-for equality to prevail between capital spending aﬁd
depreciation charges, or household payments and receipts. Vhen viewed
as an entire economy, however, such differences cancel and the total
of all rows in the payments sector must equal the total of all columns
in the final demand sector. This aggregate equality between final
demand and final payments is similar to that between Gross National
Product (GNP) calculated from the product side and from the factor
payments (income) side. 1In other words, the total value of output
must equal the total incomes earned in connection with its production

and sale.

Once a transactions table has been constructed, the next step is
the calculation of a table of direct input or technical coefficients,

These figures represent the azwount of inputs required from each industry
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to produce one dollar's worth of the output of a given industry.
Typically, these coefficients are calculated only for processing sector
industries. Théy may be expressed in physical or monetary units. In
our hypothetical tables they are expressed in cents per dollar of

direct purchases.

The calculation of technical coefficients requires two steps:
first, the calculation of adjusted gross output by subtrécting inventory
depletion from TGO (Row 12 minus Row 7 of Table CRB-4); second, dividing
all entries in each industry's column by the adjusted gross output for
that industry. Thus, in our example, Industry "A's" adjusted gross
output is equal to 63. Each item in Column (1) is then divided by 63
which yields the entries in Column (1) of Table CRB-5. In the same way,
adjusted gross output of Industry "B" is 57 and this number is divided
into each entry in Column (2) of Table CRB-4 to obtain Column (2) of
Table CRB-5. Table CRB-5 is read as follows: each dollar's worth of
output in Industry "B" requires the following indicated direct purchases

from each of the processing industries:

Purchases by Industry B frorm Industry A 26¢

Intrainduétry Transactions 7¢
Purchases by Industry B from Industry C 4e
Purchases by Industry B from Industry D 2¢
Purchases by Industry B from Industry E 0
Purchases by Industry B from Industry F 11¢

Total Direct Purchases 50¢

The usefulness of such a table of direct coefficients is restricted
since it shows only the first round or direct effects of a change in
the output of cne industry on its supplying industries. There are also
indirect effects which reflect successive rounds of interaction be-
tween industries. Thus, in the above example, while an increase in the
output of Industry'B'requires direct increases in its purchases of

inputs from other industries as shown in Table CRB-5 above, there will also
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Table CRB-5

Input Coefficient Table
Direct Purchases per Dollar of Output

Industries Purchasing

(1) 1(2) [(3) (&) {(5) f (6)

A B C D E F

A {16¢ {26¢ | 3¢ 15¢ 13¢ ]13¢

Table CRB-6

Direct and Indirect Requirements.

B 8¢ | 7¢ |18¢ i3¢ 8¢ 118¢

C 11¢ | 4¢ [21¢ i3¢ 13¢ 7¢

D y17¢§ 2¢ ! 5¢ j21e |16¢ | 9¢

E 6¢ 0 3¢ | 36¢ 8¢ bLe

F 3¢ {11¢ {18¢ i15¢ 5¢ {13¢

Miernyk, op. ¢it., p.22

Loy

per Dollar of Final Demand
(Transposed)

(1) J(2) 1(3) [ &) {(5) {(6)

A B C D E F
Al91.38 1 .451 .27] .35} .35{ .38
B .25 |L.21} .38 .25{ .26 .35
C .28 { .1641.38 ] .25¢ .31} .22
D .411.19] .2311.53] .39| .30
E 274 .12 .17} .6511.28¢ .21
F L2311 .26 .39 .41 .2511.32

Miernyk, op. cit., p. 26




' sales

be additional reverberations since an increase in Industry "A's'
to Industry "B" will require "A" to purchase additional inputs from its
su&pliers —-- Industry "C", "D", etc. (which quite probably will in turn
buy more from Industry "B"). Thus, such indirect effects will spread

through the processing sector and they must be taken into account.

The table of direct and indirect effects provides the means to
accomplish this end. Such a table shows the total output effect of a
one~dollar sale by any processing sector industry to a final demand
sector such as households, investors, government, exports, etc. While
alternative methods exist to carry out such calculations, the develop-
ment of modern computer technology has made the step a routine one of
what 1s known as matrix inversion, This requires that the difference
be taken between an identity matrix (a matrix composed of a series of
one's along the diagonal and zeroes in all other entries) and the input
coefficient matrix (Table CRB-5), and from this calculating an inverse
matrix. The direct coefficients of Table CRB-5 have been subjected to
this operation and the results appear in Table CRB-6 -- now a table show-
ing the total requirements, both direct and indirect —-- necessary to
support a one-dollar sale to final demand. All numbers have been rounded
to the nearest cent. This table is best understood by a series of com-
parisons with Table CRB~5. There it was shown that every dollar's worth
of output in Industry "B" required 7¢ of direct intraindustry transactions.
Table CRB-6 indicates that total intraindustry transactions will increase
an additiomal 14¢ —— to a total of 21¢ for each dollar's worth of its
products delivered to final demand. The same phenomenon may be observed

in the other cells of Table CRB-6,

While conceptually similar, a real I-O table of direct and indirect,
coefficients will customarily include smaller values and much greater

variation throughout the table reflecting differential degrees of inter-

industry dependence.
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| I-0 analysis is a very versatile tool with a variety of possible
applications. Basically, of course, I-O presents a structural descrip-
tion of an economy -- it shows the interindustry transactions required
to sustain any given level of final demand. Final demands will vary
not only with respect to magnitude but also to compositon. Thus,
one may calculate how a change in composition will influence the

economy. This feature has made I-0 useful for our purposes.

A regulatory agency concerned with water pollution will naturally-
keep a close watch on industries known to be heavy water users or polluters.
I-0 analysis provides such an agency with a more effective "early warning
system'" since it is capable of determining when output change in other
industries will have a pronounced effect on the heavy water-using indus-
tries. This application demonstrates the unique capability of input-

output analysis to identify detailed linkages between industries.

13

The Construction of Input-Qutput Tables for the Colorado River Basin

The model described briefly above is deceptively simple. The direct
coefficients can be computed easily on a desk calculator even for a fairly
large table; and programs for the inversion of matrices are readily
avallable. The major work involved is in constructing the basic trans-
actions table. Before this can be done the sectors to be included in the
table must be defined. An effort must be made to 1limit each sector
to one with relatively homogeneous inputs and outputs. Care must be
exercised to avoid the problem of.substitutability. After preliminary
investigation has shown what sectors are to be used the transactions

table is constructed in two steps:

13
This section borrows heavily from Miernyk's excellent paper, 'Small-

Area Interindustry Analysis," Bureau of Economic Research, University of
Colorado, (Mimeographed, 1963), pp. 8-17.
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(1) The first step is to establish "control totals."
For the processing sectors these are usually
total sales figures, except for the trade sector
where gross margins (operating costs plus net
revenues) represent output. 4 "In the final demand
and payments sectors it is possible to estimate '
other control totals, such as payments to government
and personal consumption expenditures.

(2) Once the control totals have been established,
the row and column distributions are worked
out, In this study the distributions were based
on survey data obtained from a sample of all
establishments represented in the processing sectors.
The procedure is .to fill out each row and the
corresponding column separately, then to
reconcile differences at the intersections. The
entire process is iterative. There is no single
method for arriving at the final distribution.
Frequently, judgment must be used in making interx -
section reconciliations.

ih constructing the transactions table either producexr's or purchaser's
prices may be used. The standard practice in the United States, however,
has been to use producer's prices, and this was the procedure followed
in this study. Vhen this method of valuation is employed, marketing
costs are excluded from the output control totals. They are added to
the costs of the comsuming sector. Trade margins are registered as
purchases by the consumers of specific commodities. Both outputs and
inputs are stated in f.o.b. prices. The buyer pays transpoftation costs,
and where a firm uses its own transportation facilities, transportation

costs must be imputed to the transportation sector.15

- l . . -

aThe problem of treating the trade sectors so that they reflect
only the distribution of the gress margin is complex, but quite impor-
tant. - An illustrative example appears later in this chapter.

15 . .
For a discussion of the problems involved in obtaining data, and

the reasons for preferring producer's to purchaser's prices, see Hollis
B. Chenery and. Paul G. Clark, Interindustry Economics (New York: John
Wiley & Sons, Inc., 1959), pp. 141-142,
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The number of processing sector industries on the tables of tﬁe
various sub-basins simply reflect the types of economic activity
found in the regions. Heavy water-using industries were singled out
for separate treatment in the processing sector of the transactions
table. Also, a number of subdivisions of the trade and service sectors
were closely examined in view of their importance to water-related

recreation activities.

It is esserntial to provide for unallocated inputs and outpﬁts during
the data gathering phase, Chenery and Clark have arguéd that it is better
to eliminate unallocated figures even if this must be done solely on the

basis of judgment.16

In this study unallocated inputs and outputs were not a particularly
serious problem. Reasonably comprehensive surveys of most processing
sectors permitted fairly reliable distributions of purchases and sales.17
The survey data were also helpful in distributing purchases and saleé
within the payment and final demand sectors. This is perhaps an advantage
which small area input-output analysis has over the construction of
national tables, Those involved in the construction of national tables
have avallable a wealth of statistical information which cannot be ob-
tained on a small-area basis, and thus can estimate more reliable centrol-
totals. On the other hand, it would be inordinately costly to conduct
nation-wide surveys for all sectors to allocate interindustry flows. In
a relatively small and sparsely~populated area, however, such surveys

yield a high rate of return.

16Chenery and Clark, op. cit., p. 142,

17 The extent of coverage varied from sector to sector. It-is.
important to emphasize, however, that sample data were not used to
estimate control totals. These were derived from secondary sources.

18 In some small-area input-output studies interindustry flows have
been estimated by applying national coefficients to regional control
totals. As Isard has pointed out, however, such estimates are affected
by interregional differences in factor proporticns and product mix. The
use of survey data to distribute purchases and sales.should result in far
more accurate technical coefficients. See Walter Isard, '"Regional
Commodity Balances and Interregional Commodity Flows', American Economic
Review (May, 1953), pp. 170-171. . '
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The construction of the transactions table would be greatly simplified
if there were no interest in imports and exports, i.e., if one were dealing
with a closed model, But it is completely unrealistic to treat a small
area as a closed economy. In small-area analysis the import and export
flows are among the most important to be considered. More will be said

about this below.

In wholesale and retail trade it is possible to obtain good data
on purchases both on an interindustry and geographical basis. On the
other hand, however cooperative they might be, retallers are rarely in
a position to give an interviewer much information about the final
destination of thelr sales. To a lesser extent this difficulty is also

encountered in the wholesale trade sector.

Many services are entirely of a local nature, and these present no
serious problems. Some services are highly seasonal, however, such as
those provided by firms which cater to the tourist trade. In such cases
it is difficult to make an accurate breakdown between services provided
to residents of the area and those provided to transients. In lodging
facilities, for example, such data could no doubt be obtained by a careful
search of records. Indeed, some respondents in our survey provided
accurate figures, but others were unwilling to do more than make rough
estimates. The transportation sector poses similar problems. There are
no major difficulties in measuring intra-area shipments. But there are
serlous difficulties when shipments to and from other areas are involved.
In construction, the major problem is simply one of obtaining accurate
information from builders. Even at the national level there are serious
data deficlencies in the construction sectors, and in some ways these

difficulties are compounded in a swmall-area study.19

Utilities provide
another example of measurement difficulties. They do not keep books
on a basis which would permit accurate estimates of sales by county.

Power and telephone companies typiéally distinguish smong sales to

1
9W. Duane Evans and Marvin Hoffenberg, "The Nature and Uses of

Interindustry-Relations Data and Methods," in Conference on Research
in Income and Wealth, Iuput-Output Analysis: An Appraisal (Princeton:
Princeton University Press, 1955), pp. 117-118.
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households, and to commercial and industrial users. But they are quite
indifferent to county lines, and usually are equally indifferent to

state lines. Hence in estimating the sales of utilities on a small-area
basis it is necessary to rely on various ratios (to population, employment,
etc,) in allocating these sales on a county and eventually a regiomal

basis.

One other classification within the processing sector calls for
some comment. This is the exclusion of professional services from the
service row and column. These were included in households, a decision

dictated entirely by data consideratioms.

All data were expressed in 1960 prices with no attempt to adjust
for price changes during the year, The latter adjustment would have
been desirable. But there would have been no way of estimating the per-
centage of transactions at each of a succession of prices without examining
all records on a day~to-day basis, something which could not be attempted
because of time and money considerations. Thus, we assumed that the

: 20
volume of transactions in the base year was not affected by price changes.

The Final Demand and Pavments Sectors

The autonomous sector represents the "open' part of-the iﬁput~
output system. For each component of the processing sector, the sum
of the row must equal the sum of the column. That is, total gross
output must equal total gross outlays (by definition). As noted above,
however, in the case of the final demand and payments sectors it is only
necessary that the sum of gll rows equal the sum of all columns. Thus
when the input-output system is used to analyze changes in final demand,

the subsectors comprising final demand can be collapsed into a single

2
0Additions to inventory were no doubt affected to some extent by

price changes, although there would be some offset from inventory deple-~
tions. Price changes in 1960 were not large, however. Consumer prices
rose about 1.6 percent and wholesale prices were virtually stable.

See Economic Report of the President (January, 1963), pp. 220-224.

See also Evans and Hoffenberg, op. cit., p. 119.
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column vector. It is important, however, to examine each of the final
demand (and payments) subsectors since variations in any one will have an

effect on levels of production in the processing sectors.

Final Demand sub-sectors---In this model, there are seven final

demand sub-sectors. These are: (1) additions to inventory (no matter
where held)during the base year, (2) gross investments, (3) households,
(4) state and federal-government, (5) local government, and (6) exports.,
Exports are divided into two classes: (a) exports outside the Sub-
Basin but within the Colorado River Basin, and (b) exports to the rest of
"the world.

The Payments sub-sectors---These consist of: (1) inventory depletion

during the year, (2) depreciation allowances, (3) households, (4) state
and federal government, (5) local government, and (6) imports. As with
exports, imports are subdivided into two groups: (a) imports from the
rest of the Colorade River Basin, and (b) imports from the-rest of the

world.

It is probably fair to say that the most difficult data problems
in the construction of a transactions table occur in the final demand

and payments sectors.

Inventories~~~Both the inventory column and row measure gross changes.
Thus the column vector minus the row vector yields net inventory changes,
As Evans and Hoffenberg point out, it is difficult to handle inventories
within the input-output framework since '"they introduce a dynamic element

into what 1s essentially a series of static flows."?L

To establish
inventory totals 1in each cell properly it isvnecessary to obtain data on
the amounts sold from stock during the base year (entered in the inventory
row), and also to obtain data on the amounts added to stock during the
base year (entered in the inventory column). Thus we are concerned only

~with the flows into and out of inventory, and not the size of the stock

2192. cit., p. 118.
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itself. Excellent data on inventory changes were obtained from some

22
firms in the survey, but in other cases only rough estimates could be made.

Household & Government---Control totals for these sectors were

built up from published sources of data on income, tax payments, and
government purchases. The c0unty'data were somewhat uneven from state
.to state, but there probably are no significant errors in the control
totals. Payroll data, obtained from state Divisions of Employment
Security, sales tax data, and survey data obtained from business
establishments were used to work out the inter-industry flows and some

of the allocations within the payments and final demand sectors.

Investment and depreciation--~As Chenery and Clark have noted,

one of the major gaps in national statistics is the lack of invest-
ments by industry cross-classified with investment by typé of capital
equipment.23 Even if good data were available, however, there are
some conceptual problems involved in handling capital outlays within
the input-output system, The basic transactions table 1s supposed

to show the flow of all goods and services from industry of origin

to industry of destination. It might be argued that 1f all flows are
to be recorded, they should include sales on current account for
intermediate and final use plus sales of capital equipment. But
Evans and Hoffenberg have pointed out that input ratios computed from
a generazlized flow matrix of this kind would not be stable (since

purchases of capital equipment by individual establishments tend to

22 , , .
The inventory problem in some small-area input-output studies has

been handled by reporting only net inventory changes. See for example

the transactions table in "The Eighth District Balance of Trade," Monthly
Review, Federal Reserve Bank of St. Louis (June, 1952). 1In others it has
been avoided by leaving inventories out of the calculations entirely.

See for example, Frederick T. Moore and James W. Peterson, “Regional
Analysis: An Interindustry Model of Utah," Review of Economics and Statis-
" tics, Vol. XXXVII, No. 4 (November, 1955), pp. 368-383, table following

. page 372; and Richard E. Lund, A Study of the Resources, People and Economy
of Southwestern Wyoming, Laramie, Wyoming; Division of Business and-Economic
Research, University of Wyoming (June, 1962), table following page 74.

2392. cit., p. 273.
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be "lumpy" rather than continuous), and these ratios would not be
limited to transactions on current account which are the central
focus of input-output analysis.24 Thus industry outputs to gross
private domestic investment are listed in a separate column, and
depreciation allowances in a separate row. In the tables in this
study, the first approximations were based on survey data. These
were adjusted following successive iterations of the various rows

and columns.

Exports---Many activities covered by a small-area input-output
table will be purely local in character, and these pose no particu-
lar problem.~ At the other extreme, some industries in a small area
might produce entirely for export which greatly simplify the.allo~
cation of their production. For those that fall in between some esti-
mation 1s required. In our tables the distinction between local and
export sales for such industries was based laréely on survéy data.
Local sales were subtracted from total sales and the difference allo~

cated to the export column for each sector.

Imports---It 1s customary in constructing national transactions
tabﬂes to distinguish between competitive and noncompetitive imports.
It has also been the practice in constructing national tables to add
competitive imports to domestic production in the appropriate sector.
Only the noncompetitive imports, therefore, are entered in the
import-row.25 In our tables this distinction was not made. With the
possible exception of some agricultural products, there are few
examples of commodities produced in this area which ace also imported
for local consumption. This simplified the problem, and the assumption

was made that all imports were noncompetitive.

2492. cit., pp. 104-105.

25
See Chenery and Clark, op. cit., p. 142; and Evans and Hoffenberg,
cit,, p. 109. :

e
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The Problem of Margining Trade Sectors

As noted earlier gross margins (operating costs plus net revenues)
‘rather than gross sales were entered as control totals for the trade
sectors. Consumers are treated as purchasing portions of the trade
margins. The following example has been prepared to illustrate the

- process.

Assumptions

(1) A simple economy with a single processing industry
(perhaps mining) with no consumer goods manufacturing
in the economy, a single trade sector, a household
sector and a link with the outside world through
exports and imports -- such as Table CRB-7.

(2) All numbers in Table CRB-7 represent total dollar sales.
(3) No wholesale sector exists.
(4) The retail trade sector is supplied through imports.

(5) The retail trade margin is twenty percent.

The twenty percent margin is applied to all entries in the trade
row which reduces each original entry by eighty percent. The amount by
which the trade row is reduced is then added to the import intersection
with each of the affected columns as shown in Table CRBfS. If we stopped
at this point, the import row would be grossly overstated since the
processing industry, the household and exports are all now viewed as
importing goods which still appear as trade sector imports. The totals
would also be out of balance with the retail trade row total equal to 26
while its column total comes to 130. Further, the sum of the final demand
columns (households plus exports) equal 185 while their row totals come
to 289. Hence, it becomes necessary to reduce trade imports by the sunm
of the additions to the imports of the other three columns —- 104, All
row and column totals are now brought back into balance within the procées-
sing sector as is the aggregate of the autonomous paymenté sector and

final demand. See Table CRB-9.

Just why is all of this manipulation necessary? For one thing the

trade sectors differ from other processing sector industries in
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TRANSACTIONS TABLE FOR A HYPOTHETICAL ECONOMY

Table CRB-7

34

(Stage 1)
TOTAL
GROSS
MINING RETAIL TRADE HOUSEHOLDS EXPORTS  OUTPUT
- PR "A - - —— E..A.».,-...u- B el
MINING 0 5 55 0 60
RETAIL :
TRADE 10 i 0 90 30 130
—— | A _—
HOUSEHOLDS 40 | 20 ! 0 0 60
U S ; . e e e
IMPORTS 10 105 10 125
TOTAL r
GROSS 60 130 155 30 375
OUTLAY
Table CRB-8
TRANSACTIONS TABLE FOR A HYPOTHETICAL ECONOMY
‘ (Stage 2) '
TOTAL
GROSS
MINING RETAIL TRADE HOUSEHOLDS EXPORTS  OUTPUT
- MINING 0 5 55 0 60
RETAIL -
TRADE 2 0 18 € 26
HOUSEHOLDS 40 20 0 0 60
IMPORTS 18 105 82 24 229
TOTAL L
GROSS 60 i 130 155 30 375
OUTLAY




Table CRB-9Q

TRANSACTIONS TABLE FOR A HYPOTHETICAL ECONOMY

(Stage 3)
TOTAL
GROSS
MINING RETAIL TRADE  HOUSEHOLDS  EXPORTS  OUTPUT
MINING 0 § 5 55 0 60
- |
RETAIL
TRADE 2 0 18 6 2§
HOUSEHOLDS 40 20 0 0 60
IMPORTS 18 1 82 24 125
TOTAL _
GROSS 60 26 155 30 271
OUTLAY
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that their major-task is to see that commodities and services are
available when and where the consumer requires them. Thus they pro-~
vide time and place utility but do not alter the physical form of
the good. In this analysis an attempt is made to get at '"value
added" by entering only the gross margins of the trade sectors (the

sum of operating expenses plus profit) in the transactions table.

To refer back to the example for a moment, if the trade sector
supplies other industries with only twenty percent of the total
value of their purchases, who supplies.the remaining eighty percent?
This example assumes that the missing eighty percent comes in the
form of imports from outside the region. It is far from unrealisitc
in this part of the country although there are clearly some local
producers servicing the domestic market. Thus, instead qf assigning
the full amount of the difference between total trade sales and the
trade margin to imports, some should go to local producers whose
product is channeled to local consumers through the trade sector.

The simplest case was chosen for the example to make the illustration

f
of 'the general principle as clear as possible.

Perhaps the rationale for margining the trade sector is-best

Presented by Evans and Hoffenberg when they write:

If output of the trade sectors were defined to cover
total sales, it would mean that a great variety of
comnodities would flow into trade as inputs and then
be charéed out in some averaged aggregate form to
consuming sectors. This procedure would eliminate

the direct link between producers and users which is a
a main purpose of the tabulations and would subfgi—
tute instead a heterogeneous trading structure,

2
6Evans and Hoffenberg, op. cit., p. 104.
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The 1960 Input—Output Tables 27

The results of our structural analysis.are reported in the 1960
sub-basin tables a through c. Each set of sub-basin tables appears
as a unit in the following order. The first is the table of inter-
industry transactions for the base year 1960. It is followed by the
tables of direct input requirements and of direct and indirect input
coefficients (transposed). They are read as indicated above in the

simplified examples (Tables CRB-4, 5, and 6).

Following the intérindustry analysis, Tables 10, a-f show the
magnitude and rank of processing sector industries for each of the
sub-basins when measured by: Total Gross Output, Sales to Final
Demand, Sales to Final Demand as a Percent of Total Gross Output,
Payments to Households, Direct and Indirect Requirements per Dollar
of Sales, and Number of Processing Sector Industries Showing a Response
of $0.01 per Dollar of Sales to Final Demand via Business with other

Industries. These are derived from various input-output tables

7A detailed discussion of the industrial analysis can be found
in the independent report documents entitled, An Analysis of the
Economy of the Six Sub-Basins of the Colorado River Drainage Basin
in 1960 with Emphasis on Heavy Water-Using Industries, six volumes,
August, 1967, Bernard Udis, (ed.), Bureau of Economic Research,
University of Colorado, Boulder.

37


























































9¢

for each of the Six Sub-Basins of the Colorado River

Table CRB~10a

Total Gross Output of Processing Sector Industries

Upper

Basin in 1960 '
(in thousands of dollars)
Little Lower
Glla Green Colorado Main Stem San Juan

Rank Rank Rank Rank Rank Rank
Agriculture | 31 49,000 )
Range Livestock 24| 33,652 8| 10,241 23 8,069 10 15,142 6
Feeder Livestock 15} 87,069 22 550 16, 18,574 23
‘Dairy 271 27,371 24 336 29 1,965 241 1,676 24
Food & Field Crops R 18
Field Crops 20 3,515
Forage Feed & Food 21 37,209 18 1,216 221 11,324
Truck Crops 31
Vegetables 17 + 48,388
Citrus Crops 32 6,788 28 3,370
Fruit 4 25 641 17
Veg. & Melon Products 127 28,563
Cotton 11 | 141,244 , 20| 13,943
"Other" Agriculture 31 9,357 25 267 26| 6,560 26 843 26
Forestry 34 1,645 21 939 15 4,499 27 3,496 23 1,955 28
Coal 41 46,054 23 388 28 164 19
0il & Gas 1] 118,611 21 575 1] 172,652 27
Uranium 35 563 11138,530 25 7,283 3| 53,307 2
Uranium & Nonfuels 9| 24,262 '
Copper 4 1308,838
Zinc 13
"Other" Mining 16 | 67,567 lf 4,178 13| 20,137 15 7,629 16
Food & Kindred Products 8 1190,301 16 8,253 19 1,185 174 15,889 14 8,067 8

Main Stea

28,284
4,010
3,155
5,793

862

6,243

2,660
1,952
5,620
1,968

92,422

11,564
6,713
19,143



LS

Table CRB-10a- Continued

Lumber & Wood
Furniture & Fixtures
Paper & Pulp

Printing & Publishing
Chemicals

Chem, Petrol., Coal

Primary Metals
‘Fabricated Metals
Stone, Clay & Glass
Textiles & Apparel

"Other" Manufacturing
Wholesale Trade

Service Stations

"Other" Retail

Agricultural Services

011 Field Services

Lodging

"Other" Services
Transportation
Electric Energy
"Other" Utilities

Contract Construction

Little Lower Upper
Gila Green Colorado Main Stem _San_Juan Main Stem
Rank . Rank . Rank Rank Rank Rank
|26 28,428 19 2,380 41 22,145 19§. 14,197 18 5,284 20| 5,033
30| 13,698 g
33| 4,990 | | .
19} 42,870 22 832 20 923 24 7,979 22 2,415 25 3,049
28 18,337 15f 19,617 '
17 3,§90
Other Manufacturing
34 389,571
20} 39,614 30 1,706 29 1,663
22} 34,764 20 1,736 18} 15,182 19 3,663 30 1,460
29t 14,583
Leather & Leather Goods | 36 350
6] 293,930 7| 16,862 9 33,836 15,540 114 17,929
7 231,783 11 9,911 9 8,125 77 39,971 8| 20,923 7| 20,345
1234 33,797 18 3,988 13 A5,958 21y 13,818 21 3,272 22 4,530
Eating & Drinking Places| 12 | 117,728 12 9,752 10 8,074 8{ 35,411 13 8,293 12 12,978
2} 415,783 6 39,131 5 19,683 51 93,625 61.29,950 41 42,388
251 - 31,982 141 19,961 27 737 21 4,754
51 39,335 514 40,040
18 { 46,936 15 8,417 14 5,072 . 31122,312 17 6,255 15 7,646
91 189,324 13 9,606 12 6,651 152,330 11§ 14,954 10| 18,604
141 99,414 71 27,124 31 29,301 | 6 48,275 2| 58,960 31 50,947
131} 111,644 10| 16,373 11 6,865 11| 30,488 16 6,528 14 9,460
10§ 166,106 14 8,931 16 4,188 10} 31,513 12 | 13,272 9 19,036
1} 520,431 53,735 2} 61,160 159,430 41 49,201 1{ 93,630
301,885 8| 25,853 6| 19,291 96,750 25,727 36,545

Rentals & Finance



Table CRB-10b

Processing Sector Industries Sales to Final Demand
for Fach of the Six Colorado River Sub-Basins, 1960

(in thousands of dollars)

3¢

Little Lower . Upper
Gila Green Colorado Main Stem San_Juan Main Stem
Rank Rank Rank Rank Rank Rank A

Agriculture [ 5| 36,227 ' [
Range Livestock 32| 1,137 7| 10,013 25| 2,554 8| 13,793 6| 19,216
Feeder Livestock 12, 57,913 19 544 11 18,028 21 3,627
Dairy 30| 3,212 24 9 28 60 24 558 27 705
Food & Field Crops * 19} 4,131
Field Crops 18| .3,154.
Forage Feed & Food 27 4,856 21 291 21 6,393
Truck Crops 26 818
Vegetables 14| 48,001
Citrus Crops 26| 6,338 261 3,370
Fruit ' 23 567 15| 5,252
Veg. & Melon Products 8) 28,563 | ‘\
Cotton 8| 127,272 15| 12,514 .
"Other" Agriculture 25 . 7,218 22 36 22 5,400 22 582 24 1,908
Forestry 36 0 22 16 231 15 30| 0 27 60 30} 64
Coal 3] 42,619 20 316 26 74 17 4,630
0il & Gas 1| 114,733 25 0 11} 164,901 23; 1,940
Uranium 33 563 1] 90,686 23| 5,131 21 41,100 1§ 75,568
Uranium & Nonfuels 7 19,012
Copper 31 2,568
Zinc 12 11,564
"Other" Mining 16 31,913 113 3,934 19 7,389 16 5,652 20 3,900
Food & Kindred Products 71 160,945 13 6,222 17 1,016 20 6,831 13 7,207 8 16,417
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Table CRB-10b -~ Continued

i

pre:

Lumber & Wood
Furniture & Fixtures
Paper & Pulp
Printing & Publishing
Chemicals

Chem, Petrol., Coal

Primary Metals
Fabricated Metals
Stone, Clay & Glass
Textiles & Apparel

"Other' Manufacturing
Wholesale Trade

Service Stations

"Othér" Retail
Agricultural Services
0il Field Services
Lodging

"Other" Services
Transportation
Electric Energy
"Other" Utilities
Contract Construction

Rentals & Finance

Little Lower ,
Gila Green Coloredo Main Stem -San Jean Main Stem
Rank _ Rank Rank Rank Rank - . ' Rapk
20! 18,161 19 1,937 3| 21,021 116 12,042 17 3,494 16 4,764
23| 12,848 ‘ '
29| 3,260 ' ,
17| 22,591 21 133 18 687 26 2,383 25 434 29 253
28| 4,053 13| 16,505
17 3,430
Other Manufacturing _ :
1| 386,300 .
21| 17,359 27 428 25 824
24 8,898 20 808 ( 17 9,072 21| 1,214 28 319
22 | 14,583
Leather & Leather Goods | 34 350 . , ’
4 | 236,526 4 5| 12,752 71 33,1% 10| 12,042 13 8,756
6 | 176,236 14 5,033 10 6,844 10| 23,630 7| 17,522 71 17,155
19 | 19,838 18| 2,570 12| 4,363 18 8,547 20 1,181 22 2,358
‘Eating & Drinking Places| 1l | 112,042 11 9,159 '8 7,852 6 | 33,772 12| 7,825 10} 12,651
32 | 373,304 6! 35,748 4! 17,809 A 84,331 6| 27,673 '3{. 40,100
35 140 29 0 28 0 31 0
41 37,785 ‘ 41 35,399
15 | 43,675 12| 8,227 11 5,064 2 1121,525 15 5,981 14 7,479
9 | 126,126 16 3,952 14 3,077 | 11127,254 14 6,934 11| 12,578
18 | 21,603 8 13,967 9 7,217 9 . 24,221 3| 38,506 4| 33,260
13 | 49,181 10] 10,717 16| 2,577 i4~i 14,311 19| 2,540 18] 4,450
10 | 122,015 15| 4,751 15{ 2,591 12 | 16,739 11| 9,325 ~9 15,340
354,308 21 47,534 2, 44,325 3 i106,138 5 '33,089 2| 68,055
202,129 9| 11,796 6] 11,817 51 59,039 9| ‘13,142 51 27,218



Table CRB-10c

1960 :
‘Sales to Final Demand of Processing Sector Industriles as a Percent.of
Total Gross Output in the Six Colorado River Sub-Basins

09

Little Lower. . Upper
Gila Green Colerado Main Stem San_Juan Main Stem
Rank A Rank A Rank YA Rank % Rank % Rank %

Agriculture ' 112 73.93 ! ] | ! |

Range Livestock 33 3.38 3 99.77 25 31,65 Si 91.09 19 67.70

Feeder Livestock 20| 66.51 2 98.91 51 97.06 ’ 8 90.45

Dairy . 32 11.74 23 2.68 28 3.05 24| 33.29 27 22.34

Food & Field Crops . ! . 18 | 71.31

Field Crops 6. 89.73

Forage Feed & Tood 31 13.05 21 23.93 19 56.46

Truck Crops ‘ 51 94.90
Vegetables 4 99.20 '
Citrus Crops 8 93.37 1} 100.00

Fruit 8 88.46 11 | 84.13
Veg. & Melon Products 2 100.60

Cotten 10 90.11 ‘ 8 89.75

"Other" Agriculture 14 77.14 22 13.48 112 82,32 15 69.04 17 | 71.73
Forestry 36 0.00 22 1.70 24| 0.33 30 0.00 27 3.06 30 | 3.28
Coal 5 92.54 7 93.04 22§ . 45.12 12 | 82.38
0il & Gas 2 96.76 25 0.00 2 95.51 2 98.58
Uranium 1] 100.00 10 78.36 15 65.46 13 70.45 12 77.10 13 | 81.76
Uranium & Nonfuels ‘

Copper 34 0.83

Zinc 1 ]100.00
" "Other" Mining 25 47.23 6 94,16 24 36.69 13 74.08 22 } 58.10
Food & Kindred Products |12 | 84,57 11 75.39 9| 85.74 23|  42.99 7 89.34 9| 85.76
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Table CRB-10c - Continued'

Lumber & Wood
Furniture & Fixtures
Paper & Pulp

Printing & Publishing
Chemicals

Chem, Petrol., Coal

Primary Metals
Fabricated Metals
Stone, Clay & Glass
Textiles & Apparel

"Other" Manufacturing
Wholesale Trade

Service Stations

"Other'" Retail
Agricultural Services
0il Field Services
Lodging

"Other" Services
Transportation
Electric Energy
"Other" Utilities

Contract Construction

Little Lower Upper
Gila Green Colorado Main Stem San Juan Main Stem
Rank A Rank % Rank A Rank A _Rank A Rank A

22 63.88 9 81.39 5 94.92 9 84.82 17 66.12 6 94,66

7 93.79

21 65.33
24 52.70 21| 15.91 12| 74.43 26 | 29.87 26 | 17.97 29 8.30
29 22.10 , 10| 84.14 '

8 85.96
Other Manufacturing

5 99.16 S
27 43.82 27 25.09 24 49,55
28 25.60 18 46,54 17 59.75 25 33.14 28 21.85

2| 100.00

Leather & Leather Goods 3| 100.00
13 80.47 11 75.62 4 98.10 11 77.49 125 48.84
15 76.03 17 50.78 10 84.23 18 59.12 10 83.74 10 | - 84.32
23 58.70 1471 64.44 13 73.23 15 61.85 19 57.49 23 52.05
Eating & Drinking Places| 6| 95.17 41 93.92 4] 97.25 6| 95.37 94.36 41 97.48
11| 89.78 91.35 8| 90.48 7| 90.07 41 92.40 71 94.60
35 0.44 29 0.00 28 0.00 31 0.00

96.06 88.41

ol 93.05 11 97.74 1{ 99.84 3] ,99.36 11 95.62 31 97.82
191  66.62 20| 41.14 18] 46.26 11| 83.58 21 | 46.37 20 67.61
30| 21.73 16 | 51.49 20| 24.63 21| 50.17 18 | 65.31 211 65.28
26 | 44.05 13| 65.46 19| 37.54 22|  46.94 23| 38.91 26 \° 47.04
16 73 .46 15 53.20 1161 61.87 20| 53.12 14 70.26 14 80.58
17|  68.00 71 s8.46 14| 72.47 14| 66.57 16| 67.25 161 72.68
18 66.96 19 45.63 17 61.25 16 61.02 20 51.08 151 " 74.64

Rentals & Finance
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Table CRB-10d

Magnitude of Processing Sector Industry Payments to Sub-Basin Households for Each of the
Six Colorado River Sub-Basins, 1960
(in thousands of dollars)

Sub=Basin

Agriculture

Range Livestock
Feeder Livestock
Dairy

Food & Field Crops
Field Crops

Forage Feed & Food
Truck Crops
Vegetables

Citrus Crops

Fruit

Veg. & Melon Products
Cotton

Other Agriculture
Forestry

Coal

0il & Gas

‘Uranium

Uranium & Nonfuels
Copper

Zinc

Other Mining

Food & Kindred Products

Gila Green Little Colorado
Wages & Total Wages & Total Wages & Total
Salaries Payments Rank | Salaries Payments Rank | Salaries Payments Rank
5,175 22,029 1
965 10,501 |23 3,425 4,841 6
1,160 13,513 20 13 157 21
1,524 7,700 l27 38 85 23
4,311 9,409 | 24
|
| 124 428 17
8,839 16,205 17
347 863 34
.
12,749 44,396 "9
605 2,419 1 31 14 94 22
496 976 | 33 342 502 21 1,359 2,978 8
i 17,508 20,933 2 69 73 24
| 4,000 4,215 8 36 55 25
185 228 i 35 22,170 29,970 1
\ 5,018 6,022 7
93,100 101,500 s
16,480 19,766 16 1,724 1,905 13
32,416 36,678 ;12 914 1,251 15 237 262 20
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Sub-Basin

Lumber & Wood
Furniture & Fixtures
Paper & Pulp
Printing & Publishing
Chemicals

Chem., Petro., Coal,
Other Manufacturing

Primary Metals
Fabricated Metals
Stone, Clay & Glass
Textiles & Apparel
Leather & Leather Goods
Other Manufacturing
Wholesaie Trade

Service Stations

Table CRB-10d- Continued

Eating & Drinking Places 29,318

Other Retail
Agricultural Services
0il Field Services
Lodging

Other Services
Transportation
Electric Energy

Other Utilities
Contract Construction

Rentals and Finance

Gila Green Little Colorado

Wages.& Total Rank Wages & Total Wages & Total
Salaries Payments Salaries Payments Rank| Salaries Payments  Rank

7,893 8,849 25 588 606 20 4,195 5,055 5
3,377 4,036 29
892 991 32
16,661 21,716 15 329 407 22 301 366 19
3,681 3,941 30
574 840 17
26,471 27,608 14
11,052 11,969 22
10,619 12,519 21 544 659 19
6,730 6,971 28
121 155 36 ,

138,821 148,057 4 1,321 1,388 15
82,874 94,812 6 2,889 3,633 9 1,455 2,432 10
12,402 15,266 19 1,576 1,646 13 3,135 3,549 7

37,440 11 1,952 .2,009 1G 1,905 1,972 12

188,964 211,663 2| 11,100 12,566 5 7,542 8,976 3

4,878 8,418 26 '

1,865 1,865 12
13,467 15,278 18 892 1,187 16 779 1,617 14
53,629 67,616 7 1,834 1,974 11 1,367 2,248 11
27,249 29,254 13| 12,984 12,984 4 883 1,100 16
25,004 38,564 - 10 1,186 1,272 14 268 404 18
45,358 4$,670 3 601 731 18 2,789 2,821 9

152,855 159,819 2| 160,833 10,832 6 6,317 7,535 4
70,447 238,185 " 2,074 19,540 3 986 13,705
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Sub~-Basin

Agriculture

Range Livestock
Feeder Livestock
Dairy

Food & Field Crops
Field Crops

Forage Feed & Food
Truck Crops
Vegetables

Citrus Crops

Fruit

Veg. & Melon Products
Cotton

Other Agriculture
Forestry

Coal

0il & Gas

Uranium

Uranium & Nonfuels
Copﬁer

Zinc

Other Mining

Food & Kindred Products

Table CRB-10d - Continued

Upper Main Stem Lower Main Stem San Juan
Wages & Total Wages & Total Wages & Total
Salaries Payments Rank Salaries Payments Rank | Salaries Payments  Rank
3,310 13,563 6 486 3,370 22 2,007 7,907 8
11 88 31 446 1,870 25
123 967 25 226 522 30 89 815 23
225 3,005 15
108 2,378 13
878 2,103 24
111 283 29 '
, 116 744 29
42 2,006 20 -- 195 27
1,889 3,739 19
909 7,792 10
213 747 26 476 2,161 23 42 276 25
589 1,053 24 757 1,281 27 590 1,29 21
2,360 2,988 16 66 74 28
235 262 30 9,571 10,912 4
19,476 23,090 2 858 1,418 26 7,559 8,563
4,087 4,723 10
2,344 3,795 12 4,190 5,728 12 1,955 2,063 16
3,118 4,543 11 3,635 4,514 16 1,502 2,126 15
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Sub-Basin

Table CRB-10d - Continued

Lumber & Wood
Furniture & Fixtures
Paper & Pulp

Printing & Publishing
Chemicals

Chem, Petro, Coal
Other Manufacturing

Primary Metals
Fabricated Metals
Stone, Clay & Glass
Textiles & Apparel
Leather & Leather Goods
Other Manufacturing
Wholesale Trade

Service Stations

Eating & Drinking Places
Other Retail
Agricultural Services
0il Field Services
Lodging

Other Services
Transportation

Electric Energy

Other Utilities
Contract Construction

Rentals & Finance

Upper Main Stem Lower Main Stem San Juan
Wages & Total Wages & Total Wages & Total
Salaries Payments Rank Salaries Payments Rank{ Salaries Payments. Rank
1,195 1,358 22 3,981 4,646 14 1,943 2,032 17
1,014 1,197 23 2,841 3,672 21 889 979 22
4,113 4,39 17
350 457 27 653 793 28
328 354 28 4,317 . 4,540 15. 318 400 24
2,731 3,373 14 6,386 7,392 11 1,941 2,167 14
4,845 6,907 7 9,835 12,017 6 6,050 7,745 9
1,369 2,848 18 4,537 5,639 13 1,270 1,687 18
3,043 3,684 13 9,205 10,039 8 2,203 2,551 12
13,577 20,885 4 35,353 41,621 5| 10,285 14,312 3
1,103 1,895 21 2,742 4,389 18 139 227 26
8,417 9,201 6
1,685 2,941 17 48,360 53,008 3 946 1,547 19
5,245 6,626 8 59,341 72,645 2 4,738 7,100 10
14,484 19,266 5 9,485 10,327 7 ! 12,270 17,942 A 1
2,141 2,613 19 2,834 3,684 20 1,222 1,294 20
4,382 6,366 9y 8,417 9,279 2,045 3,077 11
15,688 21,864 3 43,149 48,918 4 8,334 9,489 5
8,918 26,790 1 8,837 74,944 1 6,636 15,011 2




Table CRB-10e

Processing Sector Industries for each of the Six Colorado River Sub-Basins Ranked

by the Magnitude of the Total Dollar Production Directly and Indirectly Required

by a Sub-Basin's Economy in 1960 to Sustain a One Dollar Increase in Deliveries to
Final Demand by the Industry Named

Little Lower : Upper
Gila Green Colorado . Main Stem San_Juaa . Main Stem
Rank Rank Rank Rank Rank Rank

Agriculture o ’ 5| 1.426861 )

Range Livestock 25 1.271416 . 16y 1.217173 20t 1.307723 20 1.205927 14 1.304454

Feeder Livestock , 2 1.915450 , 21 1.814679 5 1.669837 ' 1 2.302180

Dairy 61 1.792347 . 51 1.651037 3 1.743173 81 1.384646 8 1.447976

Food & Field Crops ' . , . 17 1.273203

Field Crops 1 26 1.117048

Forage Feed & Food 14 1.389355 ) 10 1.302224 25 1.227023.

Truck Crops - : . , ‘ : 5  1.606320

Vegetables . 20}  1.340530 _

Citrus Crops ' 5| 1.814381 | o r1] 2.072217

Fruit _ 2 1.728007 6 1.598043

Veg. & Melon Products 2 2.032013

Cotton 13 1.425902 ‘ 16 1,316815

"Other" Agriculture 81 1.635727 - "é 1.386239 15 1.352603 10] 1.348210 3 1.646868

Forestry 36 1.061657 19 1,122644 25 1.105717 28 1.191575 28 1.060759 | 30 1.078687

Coal . 17 1,137000 4 1.664711 221 -1.174625 26 1.101203

0il & Gas 21 1,083003 1.496498 27 1.087474 16 1.278260

Uranium 28 1.248968 31 1.795214 | 9 1.559151 3 1.521459 10 1.423997

Uranium & Nonfuels 8| 1.352019 |

Copper . 30| 1.217413

Zinc 29 1.088175
-"Other"-Mining ) 11 1.487808 14 1,239706 . | 17 1,314909° 13} 1.301252 25 1.103997

Food & Kindred Products 4| 1.816380 1 1,927482 1.1 1.986005 10 1,544590 47 1,484184 2 1,756332



Table CRB-10e - Continued

Lumber & Wood
Furniture & Fixtures:
Paper & Pulp

Printing & Publishing
Chemicals

Chem, Petrol., Coal

Primary Metals
Fabricated Metals
Stone, Clay & Glass
Textiles & Apparel

"Other" Manufacturing
Wholesale Trade

Service Stations

"Other'" Retail |
Agricultural Services
0il Field Services
Lodging

"Other" Services
Transportation
Electric Energy
"Other" Utilities

Contract Construction

Little Lower Upper
Gila Green Colorado Main Stem -San Juau Main Stem

Rank ~ Rank Rank Rank . Rank Rank

19 1.353248 2 1.691665 9 1,379576 8 1.570118 ] 1.421912 4 1.632865
17 1.374402

3 | 1.845525 A
31 1.205948 20 1.111534 12 1.247036 29 1 1.125573 25 1.130807 27 1.090975
21 | 1.332912 ' 12 | 1.487805 ' -

Other Manufacturing _ 3} 1.536308

-1 2.084678

32 1.179777 24 1.228373 24 1.109868

9 1.571620 16 1.220302 11 1.508796 23 1.166999 9 1.444531
35 1.089611

Leather & Leather Goods | 10 | 1.514311 »

27 1.257354 23 1.119878 14 1.394310 15 1.298859 31 1.074521
18 1.365833 15 1.255252 15 1.222058 18 1.311450 18 1.267382 19 1.228951
23 1.323732 10 1.332641 21 1.146977 22 1.270972 11 1.346821 21 1,130045

Eating & Drinking Places 12 1.482858 41 1.431365 13 1.240058 6 1.634003 14 1,301057 11 1.389597
29 1.245223 12 1.317213 18 1.202061 19 1.309284 12 1.320125 12 1.313331
24 1.299681 7 1.570722 *7 10 1.388299 22 1.146885
22 1.028666 ‘ 19 |. 1.250132

16 1.375973 13} 1.300123 24 1.119712 ..23 1.234207 16 1.294173 13 1.306249
26 1.267591 7 1.380080 22 1.129948 26 1.206558 21 1.180755 20 1.196043
15 1.376017 9 1.342553 11 1.286316 27 1.200331 17 1.279205 118 1.272663
22 1.323990 6 1.402319 20 1.171702 13 1.483990 6 1.403760 15 1.297252
33 1.177101 11 1.318674 i7 1.203026 21 1.272228 - 9 1.358946 23 1.120425

7 1.688948 14 1.289760 6 1.521729 4 1.737509 1 1.799126 7 1.570377
34 1.141217 18 1.129237 19 1.179555. 30 1.106150 24| '1,161037 28 | '1.089291
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Table CRB-~10f

1960
- - Number of Processing Sector Industries Responding in Amounts of At Least
$0.01 per Dollar of Sales to Final Demand by the Industries Listed Below
For the Six Colorado River Sub-Basins

Little . Lower ' . ‘ Upper
Gila Green Colorado Main Stem ____San Juan _ Main Stem

Agriculture T h ' 8 )
Range Livestock ' 4 5 6 5 7
Feeder Livestock 9 6 10 13
Dairy 10 7 10 A 7 11
Food & Field Crops 1 : 8
Field Crops 3,
Forage Feed & Food . : 5 - 7
Truck Crops " 6
Vegetables 7
Citrus Crops 12. . ' 12
Fruit ‘ , 8 R
Veg. & Melon Products : ‘ 11 N : =
Cotton 8 | '
"Other" Agriculture - .16 8 8 ‘10 12
Forestry 2 4 3 2 3
Coal ’ 7 3 4
01l & Gas 2 5 2 8
Uranium 8 5 7 2 3
Uranium & Nonfuels : | ‘ 4
Copper 6
Zinc 2
"Other" Mining 13 . 8 9 5

Food & Kindred Products 13 8 A 10 11 ' 11 135



)

Table CRB-10f - COntinue-)

Number of Processing Sector Industries Responding in Amounts of At Least
$0.01 per Dollar of Sales to Final Demand by the Industries Listed Below
For the Six Colorado River Sub-Basins

Lumber & Wood

Furniture & Fixtures

. Paper & Pulp

by

Printing & Publishing

Chemicals

Chem, Petrol., Coal

Primary Metals
Fabricated Metals
Stone, Clay & Glass
Textiles & Apparel

"Other" Manufacturing
Wholesale Trade

Service Stations

"Other'" Retail
Agricultural Services
0il Field Services
Lodging

"Other" Services
Transportation
Electric Energy
"Other" Utilities

Contract Construction

Little ~ Lower Upper
Gila Green Colorado Main Stem .San Juan ‘Main Stem
9 9 4 7 .3 7
10
9 f
8 3 6 4 4 3
» S
Other Manufacturing ‘ 4
S 11
7 6 3
8 4 ‘ 8 5 6
3 i
Leather & Leather Goods 12 »
4 8 6 3
6 5 5 5
9 ‘g 4 8 7 6
Eating & Drinking Places 12 9 7 12 8 11
8 7 4 6 6 8
8 8 + -8 5
0 .6
11 Ty 3 6 7 6
11 7 7 7 5 4
7 3 8 "6 5
3 4 0 7 6 b
4 8 8 3 2
10 5 4 9 11 6
2 3 2 1 2 C2
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Projection Technique

We are striving for long-range consistent projections for the Colorado
River Basin in addition to a model of the region's structural inter-
dependence in the base year -~ 1960. It is true, of course, that the
quality of any attempt to forecast the future structure of a region's
economy through the input-output technique will be no better than the
independently determined estimates of final demand used and the validity
of the input coefficients. Nevertheless, we believe that the automatic
internal consistency feature of input-output analysis will impose useful
limits on the range of our forecasts of final demand, assuming that we
have knowledge of factor productivity and of resource constraints within
the region. As Evans & Hoffenberg have noted,

. « « a reasonable structural relationship that accounts
directly and positively for demand should give sensible
results regardless of the values of the independent variables
in the estimating equation. A regression relationship based
on historical data, on the contrary, may in some instances
yield estimates that contradict physical possibilities.

The degree to which past variation is "explained" by the
equation as judged by the coefficient of correlation, is

not evidence in Zetermining whether a representation of
the underlying structural situation has been obtained.

This advantzge of input-output technique 1s especially valuable in
our study since one of our major tasks will be to determine fhe feasi-
bilit& of alternative growth patterns in the Colorado Basin in terms of
anticipated resource availability -- particularly water. Thus, once the
water requirements, both quantitative and qualitative, which match alter-
native demand structures have been ascertainéd, we should be able to
render a judgment on the ability of the region to sustain a particular

development path.

Naturally, we have been very concerned with changes that might
reasonably be expected to occur in the 1960 coefficient table, Our

experience here has given us a new appreciation of the observation by

28Evans and Hoffenberg, op. cit., pp. 53-123, especially p. 112.
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Evans & Hoffenberg that "The future is not always seen as through a glass,
darkly, but sometimes as through a brick wall." 29 Whenever input-output
analysis is used as a forecasting device, regardless of the geographical
area involved, attention must be paid to anticipated changes in relative
prices and in technology which would influence the tecanical input
coefficients., In regional input-output analysis however, even more
attention must be directed to the influences of changing trade patterns
on the region's input coefficients, The high degree of specialization
found in regions of the country make such changes in trade patterns a
potential threat to the stability of technical coefficients. Even if
similar technology were assumed for all parts of the country, questions
of interregional trade patterns and sector composition would somehow

have to be handled in any effort to project through the use of input-
output analysis. Here one is thrown back upon heavy rellance on location

theory and analysis.

That this is not simply a theoretical difficulty is indicated by
our own experience thus far in the Colorado River Basin. A group of
private.utility firms in the Southwest known as WIST Assnciates has built
a huge electric generating facility near the coal pits in the four corners
area of Southeastern Utah and Northwestern New Mexico. While, of course,
electric generating facilities already exist in the Colorado River Basin
there are none which match the sheer size of this facility. Economies
of scale are to be expected and the pure technical coefficients probably
differ from those presently observed in oéher electric generating
operations in the region. The new generating facility has also caused
a significant change in the balance between electric power generated
from steam as opposed to hydro sources, with an inevitable change in

coefficients for the electric utility sector.

Another threat to the stability of our projections is provided by

recurring rumors of the imminent development of shale oil operations on

Z?QE. cit., p. 104.
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the Western slope of the Rockies in portions of the Upper Main Stem

and Green Sub-Basins. Throwing caution to the wind we have developed

a separate row and column for a hypothetical oil shale industry

(See appendix D). This does not reflect a conviction that such an indus-
try will exist in a significant sense by 1980 or even 2010. Since its
development would significantly influence portions of the CRB economy,
however, we felt an obligation to conduct the exercise as a first

approximation illustration.

We are fully cognizant of these difficulties and have attempted to
do what we could to anticipate them. For example, a detailed location
analysis has been completed which considers population trends, regional
factor endowments, and transportation costs in an effort to determine
the probable appearance in the Colorado River Basin in the next fifty
years of industries which are not presently represented. It appears

as Appendix C to this report.

The Influence of Changes in Technology on Direct Input Coefficients30

We have developed a method to correct the input coefficients for
technological change.31 The input coefficients in the 1960 tables repre-
sent averages based on the sample establishments'included in the wvarious
sub-basin surveys. Within each industry and éector, however, there

are variations around these averages, and to a large extent the different

3OThis section is based largely on William H. Miernyk's excellent

unpublished report "Illustrative Interindustry Projections of the
Lower Sub-Basin Economies to 1965, 1980 and 2010," Bureau of Economic
Research, University of Colorado, November 23, 1964, pp. 10-15.

31The general outline of this technique for adjusting input coeffi-
cients was suggested by Professor Wassily Leontief of Harvard University.
The procedure is a simplified version of methods used by others for
projecting technical coefficients for specific industries., See, for
example, Anne P. Carter, "Incremental Flow Coefficients for a Dynamic
Input-Output Model with Changing Technology," in Tibor Barna (ed.),
Structural Interdependence and Economic Development (New York:
St. Martin's Press, 1963), pp. 277-302; and Per Sevaldson, 'Changes
in Input-Qutput Coefficients," ipid., pp. 303-328,
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input patterns are the result of variations in productivity among the
establishments in each industry and sector. These variations in pro-
ductivity in turn are primarily a function of the combinations of capital

and labor in the sample establishments.

The measurement of productivity is not a simple process. The follow-

ing forumlas were used to estimate productivity in the sample establishments:

0

(1) P = o
and
N L
& A (O FY

where P and P' equal "productivity," O 1s the gross output of the
establishment measured in dollars, C represents capital inputs, and L
represents labor inputs. Ideally, the labor inputs would be measured

in terms of man-hours or man-years., Data were not available on this basis,
however, and in our computations L measures the annual average number of
production workers 1in each establishment. Also, ideally C should measure
the stock of capital in the establishment in 1960. Since this figure
could not be obtained for each: establishment, that year's depreciation
allowance was used as a substitute. In efféct, the depreclation allowance
was used to weight the labor input to give an approximation of output per
unit of capital plus labor inputs. This is admittedly a rough measure,
but it would have been useless to employ a more refined formula.given the
data limitations.

The use of two formulas to estimate “productivity" requires an explan-
ation. It has long been cﬁstomary to measure productivity in terms of
labor inputs, and this practice has been followed in the present study by
using formula (1) aone. It is possible, however, for two establishments
in the same industry to produce the same number of units of output in a
given time period, and yet have widely different labor inputs. If this

occurs, examination will generally reveal that the establishment with
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smaller labor inputs has correspondingly higher capital inputs. TFor this
reason, a second measure of productivity -- the one represented by formula

32 The two produc-

(2) -- was also computed for each industry and sector.
tivity indexes computed for sample establishments in the lower sub-basins
were used to identify the more "advanced" establishments in each industry
and sector. 1In general, it was assumed that the establishments with the
highest capital/output ratios fell in this category. Thus primary reliance

was on the measures corputed by formula (2). The measures computed by (1)

were used largely as a check to help spot unusual sample establishments

in each inaustry or sector.

If we assume for the moment that there are a large number of establish-
ments in each industry and sector surveyed, a frequency distribution of P's
might look something like Figure 8.

Figure 8

Number of Firms
N

g
-

\L 462291;//2r___~1

aé—6E —>x&— € —3b ' c

productivity

g

32
For a detailed discussion of the two types of productivity measure

see Solomon Fabricant, Basic Facts on Productivity Change (New York:
National Bureau of Economic Research, Inc., Occasional Paper 63, 1959),
pp. 3-13; and John W. Kendrick, Productivity Trends in the United States
(Princeton: Princeton University Press, 1961), Chaptz;é 1 and 2.
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The x represents the mean, and the interval a to b represents the
mean plus or minus one standard deviation. In a normal distribution
this would include about 68 percent of the firms. In this study the

direct input requirements (referred to as a_,'s) are approximately

13

representative of the firms with average productivity, or X in this

distribution.

Consider the firms in the shaded interval (b - c) of Figure 8.
These are establishments with relatively high levels of productivity.
In general, although this is not necessarily true, these will be
newer firms with more advanced equipment than those in the interval
(2 - b). They will also be 'better managed" than those which fall in the
range of the mesn plus or minus one standard deviation. Let us assume that
the firms in the interval (b ~ c) are about twenty years ''mewer” on the
average than those which fall in the interval (a - b). We can make the
further assumption that competitive pressures will force the firms in the
interval (a - b) to try to emulate those in the interval (b - ¢), and
that new firms coming into the industry will more closely resemble the newer
firms than those in the interval (a - b). That is, we are assuming that
there will be steady improvement in industry~wide productivity. 1If
these assumptions are at all realistic the "average" firm in 1980 will
roughly approximate the "superior” firms in 1960, and we can estimate the
average input coefficients for 1980 from those of the establishments in
the interval (b - ¢) in 1960. From these a new table of ai.'s can be
constructed and used to make the 1980 projections. The input coefficients

can then be extrapolated to 2010. This procedure is illustrated by the
hypothetical example of Figure 9. '

For purposes of this illustration, assume that intraindustry trans-

actions and the raw material coefficient in this industry remain
unchanged. Assume, however, that there will be a substitution of capital
for labor. The input coefficients for 1980 are the average coefficients

for establishments in the 1960 interval (b - ¢) in Figure 8. 1If we
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assume that this substitution will continue, the changes can be pro-
jected to 2010 to give the input coefficients shown by the third bar

of Figure 9. 33

The question might be raised: Why select the firms in the interval
(b - ¢) of Figure 8 ? Why not take the "best" firm to the right of

¢ in this Figure?

The answer 1s that an effort is belng made to project a 'representa-
tive" firm in 1980, and this 1s not necessarily the "best” firm in 1960.
The Office of Productivity and Technological Jevelopnents of the U.S.
Department of Labor at one time considered using the “'best" (i.e.
highest-productivity) firm in its surveys in makiné national projections
of technological change. Upon investigation, hiowever, it was found that
the "best" firm in many cases was often so atypical that it would be
unsafe to use it for projection purposes., Such firms may be relatively
small, family-owned operatiomns,; and the persons who rumn tlie firm are
highly motivated. They do not necessarily have the latest equipment, and
are not necessarily the “"best” firm iu the industry in a technological
sense. Hence, a safer assumption is that averapge productivity in some
future year will Le more nearly approximated by that found in a small

sample of 'representative" superior firms in the base period.34

Some Practical Considerations Involved in Applying the Simplé Dynamic
tiodel to the Sub-Basins

The simple model sketched above was based upon a number of assump-
tions, and few of these assumptions apply to this study. The major
problen is that in only a few sectors -- and these are largely nonmanufac-

turing -- are there enough establishments in the sample to provide a

38Such projections must be made cautiously rathern than mechanically

and would not necessarily be the linear extrapolations suggested by
Figure 9.

) 34This,paragraph is based on comments made by Mr. Leon Greenberg,
Bureau of Labor Statistics, at the Conference on Manpower Projections
held at the Brookings Institution, Washington, D.C., June 25-26, 1964,
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frequency distribution which even begins to approximate that sketched in
Figure 8 . 1In the cases where there are enough establishments in the
sample -~ say twenty or more -~ variations similar to those assumed in
the model were found, Unfortunately, even in these cases not all of the
questionnaires were complete enough to permit the mechanical calculation
of new "average" coefficients for 1980. Some épproximation was required,
and here it became necessary to rely upon the extrapolation of national
productivity trends to round out the picture. Also, there is no way.of
knowing even in these cases whether the superior establishments in the
sample are "twenty years ahead of the times" when compared with the
average establishments in 1960.35 In spite of these problems, it appears
that the best estimates of aij's for 1980 will be those computed from a
small sample of superlor establishments operating in 1960.

The problem is even more acute in the case of other sectors where
our survey was limited to a small number of firms. Equally wide variations
in "productivity" were found in these sectors, but it required discussion
with the individual interviewers 1n most cases before a decision could be
made about using one or two of the superior firms in 1960 as prototypes
of the "average" firm in 1980. Again it was necessary to supplement the
survey data with projections of national trends to estimate the input
coefficients for these industries and sectors in 1980. The problem of
extrapolation to 2010 was also a serious ome, but 1f one assumes that
"reasonable" input coefficients were projected to 1980 the latter problem

may be viewed as manageable.

*

35
For recent discussions of the time lag in the adoption of best-

practice techniques, see W. E, G. Salter, Productivity and Technical
Change (Cambridge: Cambridge University Press, Second Edition, 1966),
Part I; Frank Lynn, "An Investigation of the Rate of Development and
Diffusion of Technology in our Modern Industrial Society,'" pp. II-27-
44, and Edwin Mansfield, "Technological Change: Measurment, Deter-
wminants, and Diffusion,” pp. 1I-93-132, both in The Employment Impact
of Technological Change, Appendix Volume II of Studies prepared for
the National Commission on Techmnology, Automation, and Economic
Progress (Washington: Government Printing Office, February 1966).
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A note on the effect of price changes on direct input coefficients
may be in order at this point. Future changes in the prices of produc-
tive factors may have a significant effect on the selection of alterna-
tive techniques of production. It should be noted, however, that relative
rather than absolute price changes are the important consideration in
questions of factor substitution. If one assumes that such relative
changes in factor prices operate as an effective goad to technological

change, then long-run adjustment of the a,.'s to reflect technical change

13
will also incorporate, to some extent, anticipated changes in relative

prices.

The following tables (1980 and 2010 sub-basin tables a through c)
contain the results of our initial round of unconstrained projections
for the years 1980 and 2010 by sub-basin. The term "unconstrained"
here refers to the assumption that neither water cuantity nor auality
considerations will be exerting a greater influence upon the region's

ability to produce than they were in 1960.

Tables CRB=11l, a-e and CRB-12, a-e show the magnitude and rank
of processing sector industries for each of the sub-basins in 1980
and 2010 when'measured by: Total Gross Output, Sales to Final Demand,
Sales to Final Demand as a Percent of Total Gross Output, Direct and
Indirect Requirements per Dollar of Sales, and Number of Processing
Sector Industries Showing a Response of $0.01 per Dollar of Sales

to Final Demand via Business with other Industries.

Tables CRB-13, a-b are summations by processing sector industries
showing Total Gross Output and Sales to Final Demand in 1960, 1980 and

2010 for the entire Colorado River Basin.

Tables CRB-14, a and b compare the absolute magnitude of the
differences between the coefficients in the base year and the target

years.
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Table éRB—lia

Total Gross Output of Processing Sector Industries
for Each of the Six Sub-Basins of the Colorado River
Basin in 1980

(in thousands of dollars)

Little Lower_ . _ Upper -
Gila Green Colorado Main Stem San_Juan _ Main Stem
Rank Rank Rank Rank Rank Rank o
Agriculture R » 4 5%,822' | 1 -
Range Livestock 28 | 45,596 | 151 13,513 |26 8,026 |12 17,866 | 9 30,685
Feeder Livestock 20| 115,599 22 | 790 | 19 32,609 .| 12 26,882
Dairy 23| 72,399 23 638 |29 4,435 |23 3,710 |27 2,577
Food & Field Crops A | N 7Y 6,884
Fleld Crops . 22 co 54,477
Forage Feed & Food 26 57,544 19 2,329 23‘ 20,653
Truck Crops ‘ . ' 30§ 1,210
Vegetables 22 1. 78,050 '
Citrus Crops 33 11,286 22 21,633
Fruit | 27 812" |17 | 9,451
Veg. & Melon Products _ 11 73,267 3
Cotton l4‘ 214,861 - 21 24,553 e
"Other" Agriculture 31 22,214 24 371 | 25 19,483 | 25 1,096 |} 29 2,409
Forestry 34 1 2,100 20 2,022 16 6,078 30 3,979 24 2,697 |25 '3,658
Coal 59,514 25 - 367 28 578 20 8,177
0il & Gas 179,822 |21 1,230 1 161,353 |31 1,015
Uranium 36 790 2 184,470 | 28 5,315 | 6 49,066 | 3| 88,911
Uranium & Nonfuels 10 22,864 . .
Copper R 11| 439,262 |
Zinc 15 16,333
"Other" Mining 17| 165,734 117 5,528 |18 37,423 |17 10,714 | 18 8,883
Food & Kindred Products | 9| 546,863 |16 10,557 |18 2,456 |14 54,074 |16 | 15,271 | 8 34,794
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Table CRB~lla - Continued

Upper

Lumber & Wood

"Furniture & Fixtures

Paper & Pulp
Printing & Publishing
Chemicals

Chem, Petrol., Coal

Primary Metals
Fabricated Metals
Stone, Cléy & Glass
Textiles & Apparel

- "Other" Manufacturing

Wholesale Trade

Service Stations

"Other" Retail
Agricultural Services
0il Field Services
Lodging

"Other'" Services
Transportation
Electric Energy
"Other" Utilities

Contract Construction

Little Lower _
Gila Green Colorado Main Stem .San_Juan Main Stem
Rank . Rank Rank Rank Rank Rank
24 67,407 18 5,133 10 31,120 | 24 16,999 - i9 6,416 | 24 6,229
30 22,479 ' |
29 23,143
21{ 105,868 | 22 1,474 |20 2,311 |20 31,937 |21 5,716 | 21 7,366
25 62,432 . ' 17 42,647
19 2,914
Other Manufacturing
8 604,014
16 173,675 27 7,672 , 28 2,570
15| 179,933 |21 ‘1,918 | 16 43,926 | 18 7,617 | 26 2,832
| 32 20,709 | '
Leather & Leather Goods | 35 884
| 759,463 4 11 30,073 15 48,597 |11 22,508 | 13 18,253
411,018,362 |12 20,372 8 34,415 6 177,251 | 8 32,83 | 7 42,724
19 125,532 17| 7,689 13 17,004 |12 65,792 | 20 6,277 | 19 8,722
Eating & Drinking Places | 10 483,538 13 20,292 . '34,898 9 133,868 13 17,602 11 29,191
1 21,673,830 2 73,350 4 76,418 5 © 386,470 3 72,623 21" 90,788
27 45,893 13 57,898 | 26 919 | 23 6,829
11 21,430 . 14 16,906
18 165,283 9 24,961 14 16,378> 4 - 440,364 15 15,859 ‘14 17,471
5 812,268 14 17,267 9 33,833 1 638,904 7 ) 36,486 6 | 46,897
13| 360,442 | 7 34,529 71,131 173,622 | 4 66,405 | 5 64,180
12| 416,054 | 8 32,796 6 35,084 |10 91,471 | 9 26,406 | 16 | 15,205
71 649,717 |15 16,664 |12 28,507 | 8 135,297 |10 25,457 | 10 29,997
112,520,746 6 47,813 196,099 619,247 101,987 1 143,Sil
1,361,356 5 50,665 ! 78,496 457,775 64,036 4 . 87,678
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Table CRB-11lb

Processing Sector Industries Sales to Final Demand
for Each of the Six Colorado River Sub-Basins, 1980

(in thousands of dollars)

Little Lower Upper
Gila Green Colorado Main Stem San_Juan Main Stem
Rank Rank Rank Rank Rank Rank

Agriculture 4 42,400 o

Range Livestock 31 3,381 ' 13 12,901 26 2,217 |13] 16,196 15 6,942

Feeder Livestock 21{ 29,930 19 788 14| 30,541 ‘ 11 18,149

Dairy 30 3,381 24 14 28 32 22 910 28 680

Food & Field Crops 22 4,396

Fizld Crops 19 3,935

Forage Feed & Food 32 1,171 20 556 21 10,667 | ,
Truck Crops - ‘ 26 1,140
Vegatubles 15 75,849

Citrus Crops 27 7,559 161 .21,611

Fruit 25 706 | 14 7,682
Veg. & Melon Products 10, 73,19 .

Cotteon _ 11| 176,959 . 18° 20,360

"Other" Agriculture 25 14,031 22 . 39 24 5,754 24 740 24 { 1,400
Forestry 136] -0- 22 40 23 18 {301 -0- 26 95 25 1,291
Coal 3 52,578 21 336 27 93 16 6,380
0il & Gas , 1| 173,046 25 | -0- 1| 148,261 27 1,000
Uranium 34 614 2 118,799 25 3,694 6 37,241 3| 72,640
Uranium & Nonfuels 11 117,505 ° .

Copper 29 3,852

Zinc 13 16,317
"Other" Mining 118 47,231 16 5,036 22 9,458 |17 7,128 21 4,613
Food & Kindred Products ' 10 436,161 16 6,999 17 1,823 : 19 20,220 115 12,963 9 25,625
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Table CRB-11b - Continued

"Lumber & Wood

Furniture & Fixtures
Paper & Pulp
Printing & Publishing
Chemicals

Chem, Petrol., Coal

Primary Metals

Fabricated Metals
Stone, Clay & Glass
Textiles & Apparel

"Other" Manufacturing

Wholesale Trade

Service Stations

"Other" Retail
Agricultural Services
01l Field Services
Lodging

"Oother" Services

Transportation

Electric Energy
"Other" Utilities
Contract Construction

Rentals & Finance

, Little Lower . Upper
Gila Green Colorado Main Stem -San_Juan Main Stem-
- Rank .:,Rank o . Rank, 4Rank Rank Rank )
201 35,050 |18] 4,544 7, 27,34 |20 11,387 20| 2,333 17| 5,868
22| 20,942 '
28 5,216 ,
17 49,474 |21 230 18 1,360 23 5,818 23 802 30 341
126 12,159 ' . ' 13 | 33,175
' 19 1,312
Other Manufacturing
5| 579,450
191 46,552 27 912 | 23| 1,418
24 18,063 |20 931 17 20,684 21 2,147 29 384
23} 20,562
Leather & Leather Goods {33 ) 847
Bl 451,765 11 17,215 11 46,804 10 17,261 19 5,341
4t 736,362 |13 | 14,537 6 30,353 7 | 114,463 7 | 28,196 6| 37,088
161 76,176 |17 5,815 14 12,627 12 | 45,768 18 4,338 18 5,706
Eating & Drinking Places 451,409 9 19,382 5 33,727 127,182 12 | 16,870 28,530
211,523,507 2 67,841 68,295 4 | 354,837 3| 68,322 87,015
35 200 - 29 .| -0- 28 | -0- 31 28
| 10 | 18,731 | i , 16 |- 12,872
13/ 139,330 7 24,801 12 16,186 2] 437,000 14 15,521 12| 17,291
6 533,1424' 15 7,829 10 18,634 539,105 21,433 35,105
16 71,516 |12 15,545 8 24,283 8| 86,784 37,865 5| 38,668
12 154,428 8 23,910 15 8,643 15 29,194 11 17,242 20| 5,341
7| 464,209 |14 9,097 9 22,770 9 78,432 9 17,422 |10 21,970
111,731,315 5 42,017 143,108 417,412 68,517 1] 96,428
3| 933,083 |6 | 27,174 4| 53,674 315,639 4| 38,043 4] 65,745
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- . ) Table CRB-1llc

1980
Sales to Final Demand of Processing Sector Industries as a Percent of
Total Gross Output in the Six Colorado River Sub-Basins

Little . Lower . Upper
Gila Green _ Colorado i Main Stem ____San Juan_ Main Stem _
" Rank % . Rank % Rank % Rank 7% . Rank 7 4 Rank Z*

Agriculture N ) 11 73.33 | B | : .
Range Livestock 31 7.42 1w 9547 262762 | 5| 90.65. 28| 23.08
Feeder Livestock 26| 25.89 2| 98.48 6 | 93.66 o 16| 67.51
Dairy 1 32 4.67 23|  2.19 28| 0.72 24| 24.53 27| 26.39
Food & Field Crops ? 1 A ' a - 19| 63.86
Field Crops ' :6‘f‘.87.89'
Forage Feed & Food 133 2.03 ) 21 23.87 19 | 51.65
Truck Crops V ! - : . A L | 6 94.21
Vegetables . 97.18 1
Citrus Crops | 16| 66.98 | il 1 2(99.90 |
Frult ' | | ' |1 7] 86.95 10| 81.28
Veg. & Melon Products | 1199.90 : i
Cotton | | 9l 82.36 | , ] 91 82.92 _
"Other" Agriculture . 18| 63.16 22| 10.51 17 60.68. 15| 67.52 21| 58.12
Forestry 36| 0.00 221 1.98 26| 0.30 20 0.00 |27  3.52 24] 35.29
Coal 6] 883 5| 91.55 25| 16.09 | 11| 78.02
01l & Gas 2| 9618 25| 0.00 | 4] 91.89 3| 98.52
Uranium | 77.72 , | 15| 64.40 12 | 69.50 l12]  75.90 { 9] 81.70
Uranium & Nonfuels : : 9 76.56 |
Copper o 34 | 0.88 N
Zinc , ' - : ; ' 1{ 99.90
"Other" Mining 24| 28,50 | e 91.10 25 25.27 . |17| 66.53 23| 51.93
Food & Kindred Products |10 | 79.76 14 66.30 11| 74.29 1221 37.39 9 84.89 14] 73.65
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Table CRB-llc - Continued

Lumber & Wood
Furniture & Fixtures
Paper & Pulp

Printing & Publishing
Chemicals

Chem, Petrol,, Coal

Primary Metals
Fabricated Metals
Stone, Clay & Glass
Textiles & Apparel

""Other" Manufacturing
Whoiesale Trade

Service Stations

"Other" Retail
Agricultural Services.
0il Field Services
Lodging

"Other" Services
Transporfation
Electric Energy
"Other" Utilities

Contract Construction

Little Lower Upper
Gila Green Colorado Main Stem - San Juan Main Stem
Rank % _ Rank 7% Rank . % Rank % Rank % Rank %
21| 53.35 5| 88.53 9| 87.87 15| 66.99 22, 36.36 71 94.20
61 93.16 '
27 | 22.54
22| 46.73 21| 15.60 16| 58.85 26| 18.22  |26| 14.03 30|  4.63
29 | 19.48 101 77.79
20 | 45.02
Other Manufacturing '
3| 95.93
25 | 26.08 27| 11.89 22| 55.18
30| 10.04 17 | 48.54 21| 47.09 23 . 27.97 29| 13.56
1| 99.29 |
Leather & Leather Goods 95,81
20 | 59.48 17 | 57.24 4| 96.31 10] 76.69 26| 29.26
12 | 72.31 13| 71.36 8| 88.20 16 | 64.58 8| 85.87 8| 86.81
19 60.68 10 75.63 12| 74.26 11| 69.56 13 69.11 18| 65.42
Eating & Drinking Places| 5 93.36 95.52 3. 96.64 5] 95.01 2 95.84 41 97.74
91.02 41 92.49 71 89.37 91.81 3| 94.08 95,84
35 0.44 - 30| 0.00 28 0.00- 31| 0.41
| 8| 87.41 » ' 11| 76.14
8 | 84.30 . 1] 99.36 1] 98.83 31299.24 1| 97.87 2| 98.97
17 |  65.63 18 | 45.34 18| 55.08 8| 84.38 20| '58.74 13| 74.86
28 | 19.84 19 | 45.02 191 34.63 20 |- 49.98 21| 57.02 20| 60.25
23 | 37.12 12 72.91 20 | 24.64 23| 31.92 18 65.30 25} 35.13
13 | 71.45 15 |  54.59 10| 79.88 18 | 57.97 1141 68.44 151 72.24
14| 68.68 | 7| 87.88 13| 72.98 141 67.41 l16| 67.18 17.{ 67.05
15 | 68.54 16 |  53.63 14| 68.38 1131 68.95 19| 59.41 12| 74.98

Rentals & Finance
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Table CRB-11d - Continued

Little Lower: Upper
Gila Green Colorado Main Stem San Juan Main Stem __.
Rank _ Rank Rank ' Rank Rank Rank
Lumber & Wood 19 | 1.017048- | 2 1.707762 | 10| 1.385760 3] 1.116166 24 | 1.000132 3, 1.641398
Furniture & Fixtures 7 1.072964 { : : '

" Paper & Pulp 6| 1.082421 | | _ | ‘ '
Printing & Publishing | 15| 1.021397 | 15| 1.256066 | 16| 1.262590 | 15| 1.007656 |13 | 1.007876 | 28 1.;00232
Chemicals 17| 1.018662 | | 23| 1.003340
Chem, Petrol.,, Coal 3] '1.555639

Other Manufacturing |33 | 1.013096 | 9| 1.056449
Primary Metals 23 1.013096
Fabricated Metals 99 | 1.056449 10 . 1.031035 2% 1.120188
Stone, Clay & Glass 2| 1.206650 |17 '1.231773 12| 1.018016 |17 | 1003111 |10 1.45147
Textiles & Apparel 26 1.007094

Leather & Leather Goods | 35 1.000044 | n
"Other" Manufacturing | 5| 1.174766 | 21| 1.1sosss | 20| 1.006345 | 9 | 1.015967 |27 . 1.1047%
Wholesale Trade 16 | 1.020433 {16 1.247015 51 1.716170. | 13| 1.011716 |16 | 1.004767 |19 1.230304
Service Stations |27 1.006720 | o 1.349680 | 22| 1.158066 |22| 1.00ss30 |19 | 1.o00sso |21 | 1.19223

Eating & Drinking Places |24 | 1.011263 | -5 1.437465 | 14| 1.284029 |27 | 1.000558 |21 | 1.000401 g | 1.480797

“Other” Retail 22| 1.01371 |12] 1327121 | 18| 1.214964 | 21| 1i00s669 |14 | 1.005319 |15 | 1.3018%%

Agricultural Services 341 1.000048 191 1.006461 28. © 1.000001 23 | 1.154270

0il Field Services ' 21| 1,032133 23 |. 1.000239

Lodging 32| 1.001065 |13 | 1.304841 |24| 1.133743 |28 1.000118- |18 | 1.004147 | 12 1.330798

"Other" Services - 10| 1.050925 | 8| 1.385232 |23| 1.146122 1.048056 | 8| 1.026982 |20 | 1.2190%7

Transportation 11| 1.039599 |10} 1.343634 | 12| 1.316334 1062229 | 4| 1.111388 | 18 | 1.253933

Electric Energy 41 1.186529 6| 1.425816 |20 | 1.188740 1.051038 -| 3| 1.156901 }13 1.324293

"Other" Utilities 18| 1.018515 |11 .1.327659 | 17| 1.232773 | 14] 1.011022 |12 | 1.011222 | 22 1.162532

Contract Construction 1] 1.366429 |14} 1,300315 8| 1.559942 .| 1| 1.495381 | 1| 1.446154 | > 1-62ﬁjzz

Rentals & Finance 121 1.033249 [ 191 1.136395 | 19| 1.197843 g% 1.047353 -] 6| 1.067180 |} 31 Ho
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Table CRB-lle
1980

Number of Processing Sector Industries Responding in Amounts of At Least
$0.01 per Dollar of Sales to Final Demand by the Industries Listed Below
For the Six Colorado Rlver Sub-Basins

: : Little Lower . Upper
Gila Green Colorado Main Stem San_Juan Main Stem
Agriculture 8
Range Livestock 7 5 7 5 7
Feeder Livestock 11. 6 9 12
Dairy 11 8 13 7 12
Food & Field Crops 8 -
Field Crops 4,
Forage Feed & Food 11 6 9
Truck Crops 6
Vegetables 8
Citrus Crops 15 12
Fruit 6 'P .
Veg. & Melon Products 13 '
Cotton 12 2
"Other" Agriculture 17 9 - 10 13
Forestry 4 3 2 -3
.Coal 8 4 >
0il & Gas "3 5 2 8
Uranium 11 7. 8 2 3
Uranium & Nonfuels 4
Copper ) 13 ‘
Zinc 2
"Other" Mining 16 9 9 3 3
Food & Kindred Products 17 8 12 11 10 15
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(in thousands of dollars)

Table CRB-12a

Total Gross Output of Processing Sector Industries
for Each of the Six Sub-Basins of the Colorado River
Basin in 2010

Little Lower Upper
Gila Green Colorado Main Stem San_Juan Main Stem -
Rank Rank Rank Rank Rank Rank :

Agriculture - : 1 7 64,041 ! ‘

Range Livestock 28 59,700 I'1s 15,215 27 8,30L - | 15 26,341 13 44,377

Feeder Livestock 23 151,599 23 962 20 | 43,901 12 . 45,141
" Dairy 22 152,796 22 1,093 29 6,277 21 8,913 28 | 3,324

Food & Field Crops 24 8,061

Field Crops 23 5,022 f

Forage Feed & Food 27 59,941 20 3,825 23 25,444 ;

Truck Crops 30 1,879
Vegetables 25 96,678

Citrus Crops 33 18,686 21 37,645

Fruit ' 28 1,200 19 15,653
Veg. & Melon Products 12 130,285 .

Cotton 20{ 258,568 _ 22 33,896

"Other" Agriculture 301 42,403 24 485 26 14,277 25 1,836 29 1,997
Forestry 35 2,139 21 2,923 17 6,456 30 4,534 24 2,971 25 8,011
Coal 6 66,801 25 254 27 1,361 23 9,954
0il & Gas 1{ 276,101 21 2,273 4| 150,886 31 1,016
Uranium 34 2,687 2 | 335,298 28 7,139 54,206 6 85,784
Uranium & Nonfuels 13 32,088

Copper 12! 866,814

Zinc 16 22,453
"Other" Mining’ 16 | 573,571 (16 8,563 19 62,445 17 15,957 20 11,001
Food & Kindred Products 13| 849,431 18 13,348' 19 4,352 13| 112,142 14, 27,019 10 50,110
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“ Table CRB-12a - Continued

Lumber & Wood
Furniture & Fixtures
Paper & Pulp

Printing & Publishing
Chemicals

Chem, Petrol., Coal

Primary Metals
Fabricated Metals
Stone, Clay & Glass
Textiles & Apparel

"Other'" Manufacturing
Wholesale Trade

Service Stations

"Other'" Retail
Agricultural Services
0il Field Services
Lodging

"Other'" Services
Transportation
Electric Energy
"Other'" Utilities

Contract Construction

Little Lower Uppar -
Gila Green Cclorado Main Stem -San Juan Main Stem
Rank ~ Rank Rank Rank Rank Rank
241 131,354 19 5,278 14 33,944 24 19,791 22 6,679 22 10,805
31| 32,807 |
26 80,030 ’ '
181 411,500 20 2,980 18 6,0f0 15 89,340 19 14,609 17 17,491
21} 174,164 18 67,706
Other Manufacturing 17 ~ 13,374
711,229,136 W
14| 728,538 25 16,031 ' 27 - 3,876
11{ 873,140 22 1,859 ¢ 16 87,310 16 17,199 26 4,116
32 30,759 ’ ' '
Leather & Leather Goods | 3§ 1,751 g
6]1,608,560 112 49,435 17} 71,900 13 35,282 14 42,555
412,357,119 10 41,597 71 106,128 6 584,705 7 85,196 5. 95,487
19| 302,174 16| 13,716 13 44,304 11} 219,700 18 15,672 18 17,423
Eating & Drinking Places| 8}1,147,558 12| 36,192 103,729 322,052 11 46,973 8 65,612
313,895,093 3 129,274 41 226,883 411,058,542 3} 191,291 203,686
29 57,197 14| 102,222 26 1,608 21 10,816
, 15 17,382 20 13,621
17} 481,933 5 71,013 10 53,391 511,042,610 10 50,345 11y 48,812
512,275,362 14 31,018 165,944 141,771,476 144,426 4 | 136,948
19 957,428 9 47,375 6| 135,369 71 402,217 6 97,868 81,385
911,067,848 8 53,296 11 51,631 10} 225,552 12 44,068P\\ 15 31,331
151 647,350 11 36,885 9 90,909 8] 389,426 8 57,508 9 56,173 -
116,213,687 4 82,823 336,882 311,226,399 214,774, 2 | 207,745
214,905,958 131,441 o3 272,717 211,346,151 ‘ 1| 228,344 11{ 210,436

Rentals & Finance
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Table CRB-12b

Processing Sector Industries Sales to Final Demand
for Each of the Six Colorado River Sub-Basins, 2010

(in thousands of dollars)

U;. pes.

: Little Lower
Gila Green Colorado Main Stem San Jcan Main Stem
Rank Rank | Rank ’ Rank Rank ' Rank

Agriculture ' ‘ 7 45,859 ) |

Range Livestock 31 6,674 ' 15 14,490 27 1,141 W% | 23,799 |19 7,901

Feeder Livestock 27 11,060 19 943 16 38,924 11 31,862

Dairy 22 38,733 23 23 29 275 21 3,129 28 655

Food & Field Crops ' » 22 4,758

Field Crops . 19 | 4,441

Forage Feed & Food 36 0 20 910 22 9,755 - '

Truck Crops - - 27 1,729
Vegetables 18 84,895

Citrus Crops 29 9,524 17 37,607

Fruit ‘ 25 804 15 12,900
Veg. & Melon Products T 11 136,024

Cotton 12 | 202,330 “ 19| 26,366

"Other" Agriculture . 26 20,975 22 43 241 . 6,522 23 1,015 25 1,180
Forestry 35 0 22 60 24 19 30 0 27 110 24| "~ 2,118
Coal 6 | 55,140 21 220 26| - 161 | 20 5,891
0il & Gas 1 | 262,050 25 0 125,000 26 1,00C
Uranium 33 906 - ‘ 2 214;926 25 4,926 9 40,980 6| 70,00(
Uranium & Nonfuels 11 23,502 | | |
Copper 30 7,447

Zinc ' 13| 22,43
" "Other" Mining 19] 74,996 16 7,553 21 12,044 18 9,342 2% 5,23
Food & Kindred Products 9| 587,210 118 7,082 17 2,331 18 31,688 15 19,468 12 30,81
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Table CRB-12b - Continued

Little , Lower Upper

Gila Green . Coloraido . Main Stem San Juan " Main Stem
Rank . ~ Rank Rank Rank Rank ) Rank

Lumber & Wood - 120 74,460 (19 4,123 12 25,827 23 8,831 2% 817 |17 9,770

Furniture & Fixtures 25 30,321 ' '

Paper & Pulp |28 10,758

Printing & Publishing 16! 106,855 20 251 18 2,075 20| 12,558 - 22 1,161 29| ' 419

Chemicals 23] 31,694 - 114] 46,709

Chem, Petrol., Coal" :

Other Manufacturing ‘ 17 8,833 - ‘

Primary Metals | 6l1,124,133

Fabricated Metals 17| 101,377 _ 26 1,417 | © {23y 2,328

Stone, Clay & Glass 21 44,134 21 168 15 39,191 20 4,268 30| 406

Textiles & Apparel 24 30,334 ' : ‘ :

Leather & Leather Goods [ 32 1,614 ’

"Other" Manufacturing 8| 808,917 ' | 13 19,511 12 67,384 13| 23,881 14| 21,235

Wholesale Trade 411,699,314 10| 31,372 7 92,626 6| 427,656 - 6 74,810 5 83,567 -

Service Stations 13! 175,791 16| 10,457 11 33,345 10| 171,063 16 11,509 16! - 12,857

Eating & Drinking Places| 71,041,724 9 34,858 6 98,800 7| 304,111 | 8| 44,766 | 7 | 64,283

"Other" Retail 313,515,822 { 2] 116,772 4! 200,071 3{ 975,056. - 1| 181,270 | 1} 196,062

Agricultural Services 34 350 28 783 | 28| 0 31 116

0il Field Services 15 12,688 17{* 10,000 At

Lodging 10| 396,127 5 70,806 9 52,989 21,034,000 . 7 48,843 81 47,977

"Other'" Services 5(1,526,874 141 13,086 51 115,271 | 11,493,257 5| 105,828 41 111,946

Transportation : 14| 166,664 13 15,889 10 42,965 9| 176,880 10| 39,720 9! 39,016

Electric Energy 11| 327,545 8 37,949 . 14 16,831 13 55,670 12 24,163 18 8,561

"Other" Utilities 15| 124,365 12| 20,842 8| 71,606 . | 8| 239,125 11| 36,295 |10] 35,651

Contract Comstruction 14,185,393 4 72,377 1| 240,978 51 804,756 3] 135,906 3] 133,49
" Rentals & Finance 213,776,377 3 87,020 31 202,934 4| 968,149 - | 2"'163,499 1 2} 160,598
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Table CRB-12¢c

2010
Sales to Final Demand of Processing Sector Industries as a Percent of :
Total Gross Output in the Six Colorado River Sub-Basins . ’

: . Little , Lower : . Upper
Gila Green Colorado . Main Stem San_Juan _ Main Stem
~ Rank %’ Rank % Rank % Rank % Rank oo Rank %

Agriculture T ‘ ) 112 '71.61 )
Range Livestock . 30 11,18 3| 95.23 26 | 13.75. 41 90.35 ;423 17.80
Feeder Livestock 31 7.31 1. 21 98.02 7| 88.66 4 14 | 70.58
Dairy |22 25.35 23|  2.10 281 4.38  lo22] 35.11 27 | 19.71
Food & Field Crops A | N 21| *59.02
Field Crops : : 5 » 5| 88.43
Forage Feed & Food 136 0.00 - 21 23.79 21| 38.34 | . .
Truck Crops S | ' | . | : 6! 92.02
Vegetables 6 87.81 | : - . ! : ‘ y :
Citrus Crops l6|- 50.97 11 99.90 A =
Fruit ' ' : , | 15 67.00° | 9 ‘82.4}‘
Veg. & Melon Products : ' . .} 2] 99.80 , I o iy
Cotton 8 78.25 | 10| 77.78 b .
"Other" Agriculture 18| . 49.47 221 8.87 17| 45.68 19 55.28 |20 59.09
Forestry 35 0.00 22| 2.05 24 0.29 30y 0.00 27} . 3.70 ‘ 26 | 26.44
Coal | ' 6 82.53 - | 7. 86.61 251 11.83 | 19| 59.18
0i1 & Gas 3| 94.91 251 o0.00 | | | 7 82.84 1 2 98:43
Uranium 19 33.72 14} 64.10 13! 69.00 8 75.60 11} 81.60
Uranium & Nonfuels : 100 73.24 ‘
Copper : 33  0.86 |
Zinc | , ; o 1| 99.90
"Other" Mining - 29| 13,08 | 4] 8s.21 1241 19.29 18; 58.54 24 ). 47.57
Food & Kindred Products | 11 69.13 177 53.06 15| 53.56 22§ 28.26 | 12; 72.05 [17 ] 61.49




. Table CRB-12c¢ - Continued

- Lumber & Wood
Furniture & Fixtures
Paper & Pulp
Printing & Publishing
Chemicals

Chem, Petrol., Coal

Primary Metals
Fabricated Metals
Stone, Clay & Glass
Textiles & Apparel

TeT

"Other" Manufacturing
Wholesale Trade

Service Stations

"Other" Retail
Agricultural Services
0il Field Services
Lodging

"Other" Services
Transportation
Electric Energy
"Other" Utilities

Contract Construction

, Little Lower: ‘ -Upper
Gila +  Green Colorado . Main Stem - .San Juan Main Stem
Rank %  Rank | % ank . % Rank % Rank . % Rank %
15|, 56.69 7] 78.12 9] 76.09 19 | 44.62 24 | 12,23 b 7] 90.42
2| 92.42 ‘ - - | '
28 | 13.44 ,
21| 25.97 21| 8.42 18 | 34.18 25 | 14.06 {26 | 7.95 30| 2.40
24| 17.79 14 | 68.99
Other Manufacturing ’ 415 | 66.05
41 91.46
27 13.92 27| 8.84% 18] 60.06.
32 5.05 20| 9.04 18 | 44.89 23 | 24.82 29| 9.86
1] 98.62
Leather & Leather Goods | 3 92.18 ' * 4
17| 50.29 17| 39.47 s | 93.72 14 | 67.69 22]. 49.90
104 72.09 9| 75.42 - 6| 87.28 11| 73.14 6 | 87.81 8| 87.52
14| 58.18 8] 76.24 10| 75.26 9| 77.86 o | 73.44 13| 73.79
Eating & Drinking Places| 26 | 15.31 2| 96.31 16| 51.00 41 94.43 2| 95.30 41 97.97
5/ 90.26 4| 90.33 5| 88.18 6| 92.11 31 94.76. . 96.26
34 0.61 29 0.77 58 0.00 31 1.07
11 73.00 ' 10 } 73.42
7] 82.20 1] 99.71 11 99.25 99.17 11 97.02 3| 98.29
13| 67.10 18 | 42.19 13| 69.46 84.29 11| 73.27 10| 81.74
25|  17.41 19| 33.54 20| 31.74 20| 43.98 21 | 40.59 23| 47.94
20 30,67 13| 71.20 19| 32.60 23| 24.68 20 | 54.83 ~25', 27.32
i23] 19.21 16| 56.55 8| 78.76 16 | 61.40 17 | 63.11 16| 63.47
12| 67.36 5| 87.39 12| 71.53 15| 65.62 16 | 63.28. 15| 64.26
9] 76.98 4] 66.20 11 74.41 12 | 71.92 13 | 71.60 12 76.32

Rentals & Finance
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Table CRB-12d - Continued

Lumber‘& Wood
Furniture & Fixtures
Paper & Pulp
Printing & Publishing
Chemicals

Chem, Petrol., Coal

Primary Metals

Fabricated Metals
Stone, Clay & Glass
Textiles & Apparel

"Other" Manufacturing
Wholesale Trade

Service Stations

"Other'" Retail
Agricultural Services
0il Field Services-
Lodging

"Other" Services
Transportation
Electric Energy
"Other" Utilities

Contract Construction

Little Lower . Upper
Gila Green Colorado Main Stem .San Juan Main Stem
Rank _. Rank o Rank., Rank _ Rank Rarnk
.20 1.019485 .2 11,731894° 9 |1.406962 341.118686 231 1.000185 28 1.000§7Q
8 11.072966
1.089429 , o |
15 {1.026750 15 1{1.282581 115 ]1.285039 18 ] 1.008908 13 1.009015 10 ;1.020131
14 |1.026754 - 23 | 1.005070 '
| 3 |1.508021 |
Other Manufacturing
| 18 |1.024272
7 [1.084403 911.033181 20°11.002112
3 11.215915 17 11.248959 12 |-1.021521 17 1.004246 29 ]1.000101
23 11.014327
Leather & Leather Goods | 34 |1.000127
5 11.193315 21 11,199788 151 1.010601 101 1.018544 13 1.01Q877
16 11.026256 16 {1.273854 17 1 1.255096 13} 1.013159 16| '1,005161 16 }11.003872
26 |1.009368 1.360683 22 11.172058 22§ 1.005725 191 1.001140 23 11.001097
Eating & Drinking Places 25 11.011787 4 11.470416 13 1 1.333336 27 l.000867 211 1.000671 27 11.000489
22 {1,015393 10 {1.351901 18 { 1.236596 20 1 1.007183 151 1.005672 15 }1.005206
35 |1.000052 21 }11.006781 28§ 1.000002 21 11.001518
' 22 11.035838 24 {.1.000181
33 11.001635 14 |1.309035 23 {1.,163574 .28 1 1.000202 18} 1.001312 19 1.002249.
10 1.054990 8 11.398305 25 {1.154196 7 { 1.049706 81 1.028509 8 11.041692
12 | 1.044671 11 §1.349891 12 | 1.342402 1.064004 41 1,113465 ‘ 6 11.047238"
4 |1.202525 5 11.470245 20 | 1.219183 61 1.052856 1.157544 3 1.130626
19 {1.023155 12 11.343997 16 | 1.261947 14 | 1.011268 124 1.011895 11  1.016519
1{1.367708 13 {1.321255 7 11.611403 1 1.495990 1) 1.528549 1 11.446588
13 11.037027 19 {1.143320 19 | 1,222857 1.048789 61 1.069917 9 {1.029516

Rentals & Finance
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Table CRB-12e

: 2010 :
" Number of Processing Sector Industries Responding in Amounts of At Least °
$0.01 per Dollar of Sales to Final Demand by the Industries Listed Below
For the Slx Colorado River Sub-~Basins

Little . Lower . Upper
Gila Green Colorado Main S;ém San Juan Main Stgg’
‘ . . R
Agriculture ‘ T - . 8 . . )
Range Livestock .6 ' 9 : 8 5 8
Feeder Livestock 10 8 ' 9 13
Dairy 11 . 9 13 ‘ 7 12
Food & Field Crops f _ ' . 9
Field Crops ’ 6 .
Forage Feed & Food ‘ 13 . , 7 10
Truck Crops ' A ’ ) ' : _ . : 6
Vegetables 11 _ ’
Citrus Crops _ - 16 . 12 |
Fruit ' 8 : 7
Veg. & Melon Products ' ' 13 o ‘ \
Cotton | 13 : , 10 | | |
"Other" Agriculture . 19 10 12 13 13 A
Forestry 4 3 -5 4 2 -3
Coal 9 4 5
0il & Gas 7 2 8
Uranium ' - 14 9 10 5 4
Uranium & Nonfuels ' 4
Copper : _ 16“ . ]
Zine ' : » ' | 3
"Other" Mining iy 18 h 9 11 5

Food & Kindred Products 21 10 13 | ' 12 12 16



GET

Table CRB-12e - Continued

Lumber & Wood
Furniture & Fixtures
Paper & Pﬁlp
Printing & Publishing
Chemicals

Chem, Petrol., Coal

Primary Metals
Fabricated Metals
Stone, Clay & Glass

Textiles & Apparel

"Other" Manufacturing
Wholesale Trade

Service Stations

"Other" Retail
Agricultural Services
01l Field Services
Lodging

"Other" Services
Transportation
Electric Energy
"Other" Utilities

Contract Construction

Little Lower : Upper
Gila Green Colorado Main Stem -San Juan Main Stem
. ‘e f
12 10 5 9 5 8
11, g
12
"7 7 6 5 4
12 10
Other Manufacturing 8
17
13 7 5
11 5 10 7 7
9
Leather & Leather Goods 16
16 6 10 S
9 7 5 6 6 6
10 8 4 9 7 6
Eating & Drinking Places . 14 9 9 14 12 13
10 - 7 4 8 8
9 . 9 6 6
0 5
13 8 7 8 7 9
11 7 6 8 5 6
1 7 6 8 7 6
7. 5 3 7 6 5
9 6 9 8 4 6
11 5 5 12 11 6
5 3 3 b 2 2

Rentals & Finance



9¢T

Agriculture

Range Livestock
Feeder Livestock
Dairy

Food & Field Crops
Field Crops

Forage Feed & Food
Truck Crops
Vegetables

Citrus Crops

Fruit

Veg. & Melon Products
Cotton

"Other'" Agriculture
Forestry ~
Coal

0il & Gas

Uranium

Uranium & Nonfuels
Copper

Zinc

."Other“ Mining

Food & Kindred Products

1960

36,227
80,157
46,713

4, 544
4,131
" 3,154
11,540
818
48,001
9,708
5,819
28,563

139,786
15,144

155

47,639

281,574
213,048
19,012
2,568
11,564
52,788
198,638

Table' CRB-13a

Processing Sector Industry Sales to Final Demand,
1960 1980, 2010, for the Colorado River Basin

(summatlon of six sub-basinsg)

1980
42,400
41,637
79,408

5,017
4,396
3,935
12,394
1,140
75,849
29,170
8,388
73,19
197,319
21,964
1,444
59,387
322,307
232,988
17,505
3,852
16,317
73,466
503,791

2010

45,859
54,005
82,789
42,815
4,758

4,441
10,665

1,729
. 84,895
47,131
12,900

130,024

228,696
29,735
12,307
61,412

388,050

331,738

23,502
7,447
22,431
109,168
678,594
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Lumber & Wood
Furniture & Fixtures
Paper & Pulp
Printing & Publishing
Chemicals

Chem, Petrol., Coal

Other Manufacturing

Primary Metals

'Fabricéted Metals

Stone, Clay & Glass
Textiles & Apparel
Leather & Leather Goods
"Other" Manufacturing
Wholesale Trade

" Service Stations

Eating & Drinking Places
"Other'" Retail
Agricultural Services
0il Field Services
Lodging

"Other'" Services
Transportation

Electric Energy

"Other" Utilities
Contract Construction

Rentals & Finance

_ 1960

61,419
12,848
3,260

26,481

20,558

3,430
386,300
18,611
20,311
14,583
350
303,270
246,420
38,857
183,301
578,965
140
73,184

191,951

279,921
138,774

83,776
170,761
653,449
325,201

. ]
Table CRB-13a- Continued

(cont'd.)

1980
87,435
20,942

5,213
58,025
45,334

1,312
579,450
48,882
42,209
20,562
847
538,386
960,999
150,430
677,100
2,169,817
288

31,603
650,129
1,153,248
274,661
238,758
613,900
2,498,797
1,433,358

Processing Sector Industry Sales to Final Demand,
1960, 1980, 2010, for the Colorado River Basin
(summation of six sub-basins)

2010
123,828
30,321
10,758
123,319
78,403

8,833
1,124,133
105,122
88,167
30,334
1,614
940,928
2,409,345 -
415,022
1,588,542
5,185,053
1,249

22,688 .
1,650,742
3,366,262
481,134
470,719
527,882
5,572,904
5,358,577
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Agriculture

Range Livestock
Feeder Livesﬁock
Dairy

Food & Field Crops
Field Crops

Forage Feed & Food
Truck Crops
Vegetables

Citrus Crops

Fruit

Veg. & Melon Products
Cotton

"Other" Agriculture
Forestry '
Coal

0il & Gas

Uranium

Uranium & Nonfuels
Copper |
Zinc

"Other" Mining

Food & Kindred Products

Table CRB-13b

Total Gross Output for Processing Sector Industries,

1960, 1980 and 2010, for the Colorado River Basin
(summation of six sub-basins)

.. 1960 1980
49,000 57,882
95,298 115,184

110,203 175,880
-34,503 83,759

* 5,793 6,884
3,515 ' 4,477
49,749 80,526
862 1,210

48,388 78,050
10,158 32,919

6,884 10,263
28,563 73,267

155,187 239,414
19,687 35,213
14,486 120,534
52,226 68,636

293,806 343,420

292,105 328,552
24,262 22,864

308,838 439,262
11,564 16,335

106,224 228,282

242,838 664,013

2010
64,041
153,934
241,603
172,403
8,061

5,022

89,210
1,879
96,678
56,331
16,853
130,285 -
292,464
60,998
27,034
78,370
430,276
485,114
32,088
866,814
22,453
671,537
1,056,402
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Lumberk& Wood
Furniture & Fixtures
Paper & Pulp ,
Printing & Publishing
Chemicals

Chem, Petrol., Coal
Other Manufacturing

Primary Metals

-

Fabricated Metals
Stone, Clay & Glass
Textiles & Apparel
Leather & Leather Goods
"Other" Manufacturing
Wholesale Trade

Service Stations

Eating & Drinking Places
"Other" Retail
Agricultural Services
0il Field Services
Lodging

"Other" Services
Tfansportation

Electric Energy

""Other'" Utilities
Contract Construction

Rentals & Finance

[

Table CRB-13b - Continued

Total Gross Output for frocessing Sector Industries,

60
77,467

13,698

4,990
58,068
37,954

3,990
389,571
42,983

56,805

14,583
350
378,097
331,058
65,363
192,236
640,560
57,434
79,395
196,638
391,469

314,021

210, 046
937,587
506,051

1960, 1980 and 2010, for the Colorado River Basin
(summation of six sub-basins)

181,358

(cont'd.)

1980
133,304

2,479

23,143
154,672
105,079

2,914
604,014
183,917
236,286

20,709
884
878,894
1,325,958
231,016
722,389
2,373,479
111,539
38,336
680,316
1,585,655
770,309
617,016
885,639
3,629,706
2,100,006

2010
207,851

32,807
80,030
541,990
241,870

13,374
1,229,136
748,445
983,624
30,759

- 1,751
1,807,732
3,270,232
612,989
1,722,116
5,704,769
171,843
31,003
1,748,104
4,525,184
1,721,642

© 1,473,726

1,278,251
8,282,310
7,086,047



_ Table CRB-LMS-1l4a (1960-1980)
Absolute Changes in Direct Input Requirements per Dollar
of Output Greater Than or Equal to $0.003, 1960-1980 for
~the Lower Main Stem Sub-Basin
Industry & & <% : >
Producing P > & <8 C oy 9 PSR T X

& ‘é&gb bi,bﬁb wpgﬁp & P f; > >
o O W& o
N F& L& & e AR S

Industry
Purchasing

Range Livestock

Feeder Livestock -.109 -,003

Dairy -.005 . 005

Forage, Feed, & Food ~ .017
Cotton . 006 . .007
Vegetable & Melon .019
Citrus ‘ .010
Forestry ’ )

Other Agriculture . 004 . 004

Uranium , .010 .003

Other Mining . . 004

Food & Kindred . 004 -.038 . 004

Lumber & Wood -.013 ' ’ . 004
Chemicals .010

Printing & Publishing ' :

Fabricated Metals » )

Stone, Clay & Glass : : . 006 .005
Other Manufacturing

Wholesale Trade

Service Stations ‘

Eating & Drinking , . 007

Other Retail

Ag. Services

Lodging

Other Services

Transportation

Electric Energy

Other Utilities

Contract Construction

Rentals & Finance

© . 004

U7t



Industry

Industry
Purchasing

Range Livestock
Feeder Livestock
Dairy

Forage, Feed, & Food
Cotton

Vegetable & Melon
Citrus

Forestry

Other Agriculture
Uranium

Other Mining

Food & Kindred
Lumber & Wood
Chemicals

Printing & Publishing
Fabricated Metals
Stone, Clay & Glass
Other Manufacturing
Wholesale Trade
Service Stations
Eating & Drinking
Other Retail

Ag. Services .
Lodging

Other Services
Transportation
Electric Energy
Other Utilities
Contract Construction
Rentals and Finance
H

o
=

Producing

Table CRB-IMS-l4a (1960-1980) -~ Continued
Absolute Changes in Direct Input Requirements per Dollar
of Output Greater Than or Equal to $0.003, 1960-1980 for

the Lower Main Stem Sub-Basin ‘

(cont'd)
@ ' ~°° s
% Pag 3 &~
6@ 0"& » ® '»"'o‘&o & o"& A @ & o“&
ol > P & W SN ) L Lo g o >
@° PR S R SN Rt e & A L N @ <Y L % s o
2 ¢ o & < S Pl @ L 5 S XN A <&
.006 .014 003
.025
014 -.012 . 004 . 005 .006
, 006 .003 . 010 . 006
.003 . 004
.008 - .029 . 006 . 004
.005 . 004 . 008 . 009 . 005
.068 ,013 .006
-,011 . 006 .005 .004
. 004 . 005 , 005
. 004 .003 . 004 . 004
.003
. 006 . 005
.003
.003
.007 .003
.003 .003
.003 . 005 . 004
.003
. 004



Table CRB-LMS-1l4a (1980-2010)

Absolute Changes in Direct Input Requirements per Dollar
of Qutput Greater Than or Equal to $0.003, 1980-2010 for

the Lower Main Stem Sub-Basin

oK

Industry S v 9 %
. Producing il o?f" «® A ‘C" & > . "2 & N JP
Industry o & &5 @ ol > ¥ % YN 4, & «'7’-.,,3? & o
Purchasing °oo AJ) wbsf,sw "vé &fb Q,b 00" Vjv "yo ‘bo 0" ,ss Ob"y° "°0 Ob éy "Y°~Q~ ‘z'y ‘b"
& N ¥ 0’8 X T & Sy &£&F Ff &P & o
L 9 Y0 & Sl v S Y
Range Livestock -.003 .010
Feeder Livestock -,032 -.004
Dairy -, 007 004
Forage,Feed, &Food .026
Cotton .005
Vegetable & Melon .026
Citrus .004 . 005
Forestry
Other Agriculture . 005 ,005 . 004 ,005
Uranium .005 .003
Other Mining ,003 .003
Food & Kindred . 006 .005 -.028 .003 .003 .003
Lumber & Wood ' -.006
Chemicals . 009
Printing & Publishing
Fabricated Metals
Stone, Clay & Glass ,008
Other Manufacturing ,004

Wholesale Trade
Service Stations
Eating & Drinking
Other Retail
Ag.Services
Lodging

Other Services
Transportation
Electric Energy
Other Utilities
Contract Construction
Rentals & Finance

(44t



Table CRB-IMS-l4a (1980-2010) - Continued

Absolute Changes in Direct Input Requirements per Dollar
of Output Greater Than or Equal to $0.003, 1980-2010 for
the Lower Main Stem Sub-Basin

Other Utilities
Contract Construction
Rentals & Finance

|_-I

£~
w

Ind;st;y . A gﬁb (Cont'd) ¢9’ €$$ $

. roducing o & s, ® <& o ° >
Industry o oA & & N e % o » S wY < O A2
Purchasing °¢¢,~@, ~<,~°‘¢ o"@ '»“’gbbbw -C"y o'oo vﬁ‘ '00 4"'005»0 ¢ & Q‘QQQ o"é«&& &Qﬁ{.&“ n‘ooe"‘o é’q"\o"o

7 F¥ YT S W TE & ¢V I F& ES

Range Livestock 006 . 004 ) 003

Feeder Livestock .003 .006 004

Dairy .005 .006 004

Forage, Feed, & Food .006 .005 005

Cotton .003 . 004

Vegetable & Melon .005 .003 . 004

Citrus .003 .003 .004 .005

Forestry . 003 ©.003 .003

Other Agriculture .003 .003 .003

Uranium - .005 : .003 .003 . 004 ‘ .005

Other Mining .003 .006 .003 .003 .003 .003

Food & Kindred .003

Lumber & Wood .003

Chemicals .016 .005

Printing & Publishing . 004

Fabricated Metals .003 .004

Stone, Clay & Glass .011 .004 .003

Other Manufacturing .003 .003 .003 . 004

Wholesale Trade ' .005

Service Stations .003

Eating & Drinking

Other Retail .004 .004

Ag. Services

Lodging

Other Services

‘Transportation .003

Electric Energy .003



Industry
- Producing

Industry '

Purchasing

Range Livestock
Feeder Livestock
Dairy :
Forage, Feed, & Food
Cotton
Vegetable & Melon
Citrus
Forestry
Other Agriculture
Uranium
Other Mining
Food & Kindred
Lumber & Wood
Chemicals
Printing & Publishing
Fabricated Metals )
Stone, Clay & Glass
Other Manufacturing
wholesale Trade
Service Stations
Eating & Drinking
Other Retail
Ag. Services
Lodging
Other Services
Transportation
Electric Energy
Other Utilities
Contract Construction
Rentals & Finance

'.-l

£~
£~

Table CRB-LMS-14b (1960-1980)
Absolute Changes in Direct-Indirect Input Requirements per
Dollar of Output Greater Than or Equal to $0.003, 1960-1980
for the Lower Main Stem Sub-Basin

“ - & o v &2
9 3 > <> . N <
& eﬁ’"o 2 e,"}'o < &, il 2 3 Fo ¢ AT P ’*&N ‘ "'N(f;’& 4’*&&0
o0, A @, 4 W o0 »° 4 e N & e’ 3 » 3 %N & M )
N RS & Lol o A < A 0o, &S X < o B
¥ T 9 POFTAE Sy S F F R d < 4
-.003
-, 121 -,009
-.008 . 005 , 005 . 005
. 005 .017
. . 008
. 005 .020
. 006 .010
004 . ,004
.019 . 006 .003
- , ©.004 . 004
. 004 -.040 -.007 .004
T -.013 .005 - .
.012 » .
) 'y
.009 . 006
.005
-.009 .007
4
.003
', 004

. 006
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Industry’
Producing

Industry
Purchasing

Range Livestock
Feeder Livestock
Dairy

Forage, Feed, & Food
Cotton

Vegetable & Melon
Citrus

Forestry

Other Agriculture
Uranium

Other Mining

Food & Kindred
Lumber & Wood'
Chemicals

Printing & Publishing
Fabricated Metals
Stone, Clay & Glass
Other Manufacturing
Wholesale Trade
Service Stations
Eating & Drinking
Other Retail

Ag. Services

Lodging

Other Services
Transportation
Electric Energy
Other Utilities
Contract Construction
Rentals and Finance

Table CRB-LMS-14b (1960-1980) - Continued

Absolute Changes in Direct-Indirect Input Requirements Per
Dollar of Output Greater Than or Equal to $0.003, 1960~ 1980
for the Lower Main Stem Sub-Basin

(Cont'd)
< .
% n 8 o
c'}'@ 4”0% N *"ébef’ &-él o % Y o
& X, ] (o) ne .% e X O (/]
& o & N Y & & Fadli> g N
2o A L AR & cg» & F& G &L éx.&&‘
9> < P 496? @ @ & F o & R o o™ S
T FfF & L OY v ¢ & & ¥ T PP e
.007 018 . 005 )
-,005 .030 . 004 . 005
.003 .016 -.011 011 010 .003 ,013
.006 007 ,012 .010
006 006 .003 . 006
. 003 009 -.025 .007 . 008 :
.007y .005 003 014 011 .011-
-,070 013 . 004
-.010 .007 . .003 . 006 . 006
.005 . 006 .008 . 009 .005 .013 ©.007
. 004 . 004 004 .007 006 . 004 , 006
004 . 004 . 004
.003 -,017 011 .007 !
.003 . 004 . 007
: . 004 004 .004 . 004
. 004 .003 . 005 .006, .010 . 004 . 009
. 004 . 004 .003 .005 .006
. 004 . 006 .004 . 006
. 004 .003 .003
. 004
: ,003
.003 . .003 .005
.005 .006 . 006 ! . 009 . 005



Industry

" Producing

Industry
Purchasing

Range Livestock
Feeder Livestock
Dairy '
Forage, Feed, & Food
Cotton

Vegetable & Melon
Citrus

Forestry

Other Agriculture
Uranium ‘
Other Mining

Food & Kindred
Lumber & Wood
Chemicals

Printing & Publishing

Fabricated Metals
Stone, Clay.& Glass
Other Manufacturing
Wholesale Trade
Service Stations
gating & Drinking -
Jther Retail

Ag. Services
Lodging

dther Services
[ransportation
ilectric Energy
dther Utilities
Jontract Construction
Rentals & Finance

99T

Table CRB-LMS-14b (1980-2010)

Absolute Changes' in Direct-Indirect Inpuf Requirements Per . oo ‘
Dollar of Output Greater Than or Equal to $0,003, 1980-2010 : ' -
for the Lower Main Stem Sub-Basin ‘ ' ' :

. . o
e st <% >
O 3 (3 Y ) . A DY 69
R ¢ x° . < Y K4 ' ¥ & Bt GO
A A O o & & PENCC L R N ¢ SN S
oY\ @ \A Sy oY d L4 MPad o o > 0 ) ) N 0 0" 4@
¥ RS S < & o L &' L&V 048 @ e < > ¥
-.036 -,005 . 004
-, 007 -.008 . . 004 .007
.007 - .027
J ' ' ' . 005
. 007 .027
.006 .005 s
.005 . 004 .006
.010 = .005 .004 005 . ‘
: : , ‘ : .003 - .004 . 004 P
. 006 .005 -.030 . -.004 .003 .
’ -0006 "
011 I SRRY
] T "
.006 ~.009
. 006 L.
-, 007
;-
d \
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Industry

Industry
Pu:chasing

Range Livestock
Feeder Livestock
Dairy

Forage, Feed, & Food
Cotton

Vegetable & Melon
Citrus

Forestry i
Other Agriculture
Uranium

Other Mining

Food & Kindred
Lumber & Wood
Chemicals

Printing & Publighing
Fabricated Metals
Stone, Clay & .Glass
| Other Manufacturing
Wholesale Trade
Service Stations
Eating & Drinking
Other Retail

Ag. Services
.Lodging

Other Services
Transportation
Electric Energy
Other Utilities
Contract Construction
Rentals and Finance
',-l

£
~

Producing °

Table CRB-LMS-14b (1980-2010) - Continued

Absolute Changes in Direct-Indirect Input Requirements Per
Dollar of OQutput Greater Than or Equal to $0.003, 1980-2010
for the Lowér Main Stem Sub-Basin

{Cont'd)
Q&
-4 ~, »9
o ad SR & &
. Q}' é’o“’ ¢°«' o' s’v{?’yo@ OQQ 0‘9 ,yo @ . »QQ ‘&o
‘919 & & A 8 & iéféﬁ o éb' 5 déaéﬁ 8 N < K
<o° F¢§ T oY FF W& & & D) S o
-.007 .005 .005
.004 .008 .006
. 004 .004 .009 .010 .004 .,010
.006 004 ,005 ,008 - ' .009
.003 .003 .003 .003 .006
.006 .003  .004 .006 .009
.003 . 004 .006 .007 .009
‘ .003 . 004 . 004
. ‘ .004 .006 .003 . .004 .005 .007
. 004 _ . 004 .008 .007 .007 .008 ° .,005 . .006  .012
.004  ,006 . 004 . 004 .004 .005 .004 .003 . 006 006
- .003  .003 .005 005,
. 004 . 004 .004 .003 .005
. 004 ©,019 .005 ,006 . 004 .010
' .005 .003.
.003 .003 004 o . 006
.. 004 , 004 .006 .005  .014 . -.006 .004 . .,009°
.004 .005 .006 .004  ,003 . ,004
‘ .003 - .006 :
. 004
.004 .003
005 .006
,003
. 004
. 004 .003 . 005
.003 .004 .003 . 004
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Industry

_ Table CRB-LC-1l4a (1960-1980)
Absolute Changes in Direct Input Requirements per Dollar

of Output Greater Than or Equal to $0.003, 1960-1980 for

the Little Colorado Sub- Basin

Producing oe,z’ & -
< 0‘9 4 \)‘90 “
< < & >
Industry @ & Pa) Q,‘be' ;ob o 5 S A4 » < o U4 &y L
hasin a2 0’» L7 R <z ‘0‘0 ,»O s:)' o & ,0'0 Q’» Ob Qb Y Ob <& 00

Purchasing P PRI S O F Y F ¢
Range Livestock .021 .024
Feeder Livestock .073
Dairy .093 .003
Forage, Feed & Food . 004
Forestry : .003
Other Agriculture .032 . 005 .005
Coal '
0il & Gas .013 . 004
Uranium .011 .010
Other Mining .005
Food & Kindred -,023 -.062
Lumber & Wood
Printing & Publishing
Other Manufacturing . 004

Wholesale Trade
Service Stations
Eating & Drinking
Other Retail
Lodging

Other Services
Transportation
Electric Energy

~Other Utilities

Contract Construction
Rentals & Finance

0 W
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i

Industry
Producing

Industry
Purchasing

Range Livestock
Feeder Livestock
Dairy

Forage, Feed & Food
Forestry

Other Agriculture
Coal

0il1 & Gas

Uranium

Other Mining

Food & Kindred
Lumber & Wood
Printing & Publishing
Other Manufacturing
Wholesale Trade
Service Stations
Eating & Drinking
Other Retail

- Lodging

Other Services
Transportation
Electric Energy
Other Utilities
Contract Construction
Rentals & Finance

Table CRB-LC-l4a (1960-1980) - Continued
" Absolute Changes in Direct Input Requirements per Dollar

of Output Greater Than or Equal to $0.003, 1960-1980 for
the Little Colorado Sub-Basin

(Cont'd) .
&
-C"o QQ
@ P > @ X X
b q} e 2 <& °€§’
WO SN NN @ &% VoL
F F L & & & WS &
O &9 * s 4 O <F
.004 . 004 . 004 .006 .003
. 006 .010 - . 004
.007
.003 . 004 . 004
=.026
.003 .010 . 006 .007
.007 .005 .009 .004 .003 .009
. 004 .006 .004
004,003 . 004
.009
.400
.026
.003
.003
.003 . 004
.007 .005
. 005
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Table CRB-LC-l4a (1980-2010) |
Absolute Changes in Direct Input Requirements per Dollar

of Output Greater Than or Equal to $0.003, 1980-2010 for
the Little Colorado Sub Basin

Industry.

Producing e,e,b °Q° o
& aﬂgC§ ya) & & > 4

Industry a® 9": S 04? ° 2 < 0& \,” o e oY b%b“'@ ¥ et

Purchasing ¢:¢° Q'a-" S %Q & 0.;}; qﬂ,& o 6“99 & &o" & 4? _ oéloob < ¥
Range Livestock . .041
Feeder Livestock .005 .061
Dairy .003 .005
Forage, Feed & Food y © ‘ . 005
Forestry . : ' ' ’ .. 007
Other Agriculture : .030 .003 o A
Coal : A T - ,004 .004
0il & Gas .010 - .008
Uranium ‘ : 5 .003 ' .004
Other Mining ' ' , . 004
Food & Kindred - =-,035 ° .003 _— ‘
Lumber & Wood ‘ : ' ' o .003
Printing & Publishing : :
Other Manufacturing . . .,003 . 004
Wholesale Trade . ' ‘ . '
Service Stations
Eating & Drinking
Other Retail -
Lodging
Other Services .
Transportation : ‘ : o ' ‘ , ' .003
Electric Energy : ' S - o L ‘
Other Utilities - ' ' ‘ C .003

Contract Construction L C ) _ A '
Rentals & Finance '
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Industry
Producing

Industry
Purchasing

Range Livestock
Feeder Livestock
Dairy

Forage, Feed & Food
Forestry

Other Agriculture
Coal

0il & Gas

Uranium

Other Mining

Food & Kindred
Lumber & Wood

Printing & Publishing

Other Manufacturing
Wholesale Trade
Service Stations
Eating & Drinking
Other Retail
Lodging

Other Services
Transportation
Electric Energy
Other Utilities
Contract Construction
Rentals & Finance

Table CRB-LC-l4a (1980-2010) - Continued
Absolute Changes in Direct Input Requirements per Dollar
of Output Greater Than or Equal to $0.003,1980-2010 for
the Little Colorado Sub-Basin-

. 004

(Cont'ad)
o .
0 .
@ o ¢§> > N
"% o W& ¢ Q@ X X
4 _ N . % - e 2 N )
B @ & v ° < d g
49 Gf Q? \) ¢ e? ép ) Qp «5 é} Q? cp & cpcpo & <
. 004 008 .003 .003 008
. 005 005
.003 . 006 . 004 . 006 .006 004
.003 .006 - ,006 .003 004
.004 .003 . 004 . .004°
.003 . 004 .003
003 .003 .007 -.019 004
..005 . 007 . 004
. 004 . 004 . 006 .007
.003 .005 .004 ;003
.003 . 004 .003
.003 .003 .003
I " = 3 9 9 '
. 027 . 004
. 004 . 004
.003 : .005
.003 .005 .003
o . 003 . 004
.003 .003 . 004
. 004 . 004 . 005
. 004 :
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Table CRB-LC-14b (1960-1980)

Absolute Changes in Direct-Indirect Input Requirements per Dollar -
of Output Greater Than or Equal to $0.003, 1960-1980 for
the Little Colorado Sub-Basin

Industry

Producing ' oob & "
4 a5y ¥
Industry o °;°°° A & %.(,4‘3 s Ny AR IR éu ¥ &%
& » o < @7 \C g AR > Y D> o
Purchasing @?&4 N3 49 H"‘v Qo"’ 0.5.; oa,} 0’»009 6‘0 By &o 4°° *}o V°0¢°° & &0
Range Livestock .022 : .026 :
Feeder Livestock .010 . - .084 : . . 004
. Dairy .095 : o .009 -
Forage, Feed & Food , A ' : ‘ . .005
Forestry . . , ' : o . .004
Other Agriculture ' ' , 033 .005 . . . 007
Coal - ' .004
0il & Gas ‘ ‘ . .023 .007
Uranium ’ ‘ ) .025 ’ .003 .018
& Other Mining : ' ' ‘ .005
™ Food & Kindred -.023  .013  -.064 | . .005 ~.005
Lumber & Wood ' -.011 : '
Printing & Publishing o , ,
Other Manufacturing . . 007 ] o
Wholesale Trade - ' C ’ : , .003

Service Stations
Eating & Drinking
| Other Retail

| Lodging

: Other Services

| Transportation — '

' Electric Energy : . L 3

‘ Other Utilities o } . . o

| Contract Construction o ‘ - ‘ : - ,004
| Rentals & Finance : ) ‘

|
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Industry
Producing

Industry
Purchasing

Range Livestock
Feeder Livestock .’
Dairy

Forage, Feed & Food
Forestry

Other Agriculture
Coal

0il & Gas

Uranium

Other Mining

Food & Kindred
Lumber & Wood
Printing & Publishing
Other Manufacturing
Wholesale Trade
Service Stations
Eating & Drinking
Other Retail
Lodging

Other Services
Transportation
Electric Energy
Other Utilitiles
Contract Construction
Rentals & Finance

!

Table CRB-LC-14b (1960-1980) - Continued

Absolute Changes in Direct-Indirect Input Requirements per Dollar
of Output Greater Than or Equal to $0.003, 1960-1980 for

the Little Colorado Sub- Basin

(Cont'd)
&>
% €>9 o £
\?’ @ oS - & < Q < X A-4
> ¥ N > e? o* " g PN
6¢§:99 d¢i;¢> Q$§ﬁ°<> <;¢:;>9 iﬁészy R ¢§§t§§$ o 'cfgb < 693259
& 4 g’ e Veg & Qe I P g s
003 .008 .003 006
008 .018 008
.004 .012 .006 . 006 .030 012
: 006 .018 .003 .006
.003 003 .005 008"
.004 006 .019 .003 .008
.007 -,034 005
. 006 .020 .011 013
.003 .011 .009 .019 .013 .008 017
.003 . 005 .008 .008
.006 .014 005
.006 003
.004
003 .011 .005
.005 " .463° 004 .006
.026 . 007 .003
.005
| .003 .004
' 009
. .013
‘ .004 .004
. .016 . .005
.003 .010 004 .008
.003 .003 ' .006
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' B Table CRB-LC-14b (1980-2010)
Absolute Changes in Direct-Indirect Input Requirements per Dollar

of Output Greater Than or Equal to $0.003, 1980-2010 for
the Little Colorado Sub-Basin ‘

Industry .

| Producing . ‘_;Oed'oq s & A o“’»

Industry @ gvc°° ,;C‘ o 0.;}"‘005 qﬁ(' & c};\? \"d' »@ & »04: b%b"@b 04: & o“”o‘

Purchas. ing @‘L@"’ &* Q°‘ %4- & d&v q}» _ 0’»000 &90 0,;9 &o Q'oo {50 V°é°¢°° 0@"‘ &o )
Range Livestock A .042 ' .005
Feeder Livestock .005 . 080 A ‘ . 006
Dairy ' .003 .007 . .006 -
Forage, Feed & Food ) . : : , , . 006
Forestry ‘ ' ‘ ‘ ‘ , . 007
Other Agriculture : . 032 .003 . .005
Coal _ ' .005 .006
Oil & Gas ‘ : . .019 . oo T - ,012
Uranium : ' .007 : . 008
Other Mining ‘ ' ' : ' ' .005
Food & Kindred -.009 -.005 ‘ -.036 , .003 . .004
Lumber & Wood ' -.009 o : © .005
Printing & Publishing B ,
Other Manufacturing . A .005 .
Wholesale Trade - ' ' ! : '
Service Stations
Eating & Drinking
Other Retail
Lodging
Other Services R ‘
Transportation . : . ‘ C < - 004

Electric Energy

Other Utilities _ ,

Contract Comstruction - . : ' . , 004
Rentals & Finance
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Industry
Producing

Industry
Purchasing

Range Livestock
Feeder Livestock
Dairy :
Forage, Feed & Food
Forestry

Other Agriculture
Coal

0il & Gas

Uranium

Other Mining

Food & Kindred
Lumber & Wood
Printing & Publishing

- Other Manufacturing

Wholesale Trade
Service Stations
Eating & Drinking
Other Retail
Lodging

Other Services
Transportation
Electric Energy
Other Utilities
Contract Construction
Rentals & Finance

J

/

Table CRB-LC-14b (1980-2010) - Continued =

Absolute Changes in Direct-Indirect Input Reguirements per Dollar
of Output Greater Than or Equal to $0.003, 1980-2010 for
the Little Colorado Sub-Basin

(Cont'd)
&

AY @ &0 ‘ﬁﬁ» X <)§> @
S ol e & &2 & 2o il ¢’ O o ¥
o Y 9 TG o S o OF O

& &’(v 4,0 Q Q?’ Gf’ c}, (%) 60 &4 ‘Q)N ‘QIQ’ 0‘0 Q‘O 00 000 @Q’ <
.005 .012 .005 .004 .009 014
.006 . 015 . 004 .015 . 004 .008
.005 .010" . 006 .009 .008 . 004 .010
.004 .007 ' ‘ . 004 .004 .006
004 ' . .,003 . 004 -,003 .005
.004 . 005 . 005 .004 .004 .008
. 004 .003 .004 . 004 .008 .022 .008
.003 .004 .005 .009 .010 .009 . 005
. 004 . 007 .009 .004 .010 .006 .014
© . 004 .003 .007 .003 . 004 .005
.003 .008 .003 .003
. 004 ,003 004
. .003 .003 .003
.004 .003 . 007 .003 . 004 .005
' ' -.459°
.004
L, 028 ' .007
.003 . 004 .
..003 .003 .003  .006 -
) -.005 .003
- .003 .007 °~ ~,009 .005
.003 .003 .003 .003 .006
‘ .003  .006-
. 004 .007 .008 .009,
.005 .003 .003 .006



Industry
- producing &

Industry
Purchasing ¥ s

/

Table CRB—G-l4a (1960-1980)
Absolute Changes in Direct Input Reéquirements per Dollar

. The Gila Sub-Bgsin

«5”9
<§9
)
W R
) 0‘9

0f Output Greater Than or Equal to $0. 003, 1960- 1980 for

-¢

X
% %b"

0" é’& QO *}9

Range Livestock -
Feeder Livestock . -.011
Dairy.

Forage, Feed & Food
Cotton '
Jegetables

Citrus Crops

Forestry

Other Agriculture
Uranium

Sopper

Other Mining

Food & Kindred ' ", 006
Lumber & Wood

Furniture & Fixtures
Paper & Pulp \
“hemicals '
Primary Metals

Printing & Publishing
rabricated Metals '
l[extiles & Apparel
Leather & Leather goods
Stone, Clay & Glass
Other Manufacturing
jholesale Trade

>ervice Stations

lating & Drinking

dther Retail
\gricultural Services
.odging

)ther Services
‘ransportation

2lectric Energy

)ther Utilities

ontract Construction
Rentals & Finance
}—-l

w
[e)}

-.008

-.005

.005

.003
.015 )
.012

-.033

-.074

.005
. 006
.047

.006

.010
.010

~.028

-.009

.003
.004
. 003

.017
.009

.013

.010

.006'

. 006



Industry

| ' )

Table CRB-G-l4a (1960-1980) - Continued
Changes in Direct Input Requirements per Dollar

1960-1980 for

Abéolute
of Output Greater Than or Equal to $0.003,
the Gila Sub-Basin (Cont'd)

Contract Construction -,003

Rentals & Finance

[
w
-l

Producing . » Nﬁb ‘
. -2 > & ) o &
Industry e“% N & &:f 5 »0“’% 0'&4&" v“‘?:"go o'c‘:“' < f:,o""o‘ 0&0 R go'i:
: ¥ P 2 AR g o Padiy s P Y &y 9 Y ¥ < e
 Purchasing S FF éki;" FF F S S e T O RIC N
Range Livestock
Feeder Livestock
Dairy
Forage, Feed & Food .030
Cotton .015 .009
Vegetables .012
Citrus Crops .013 .003
Forestry .
Other Agriculture . -.020
Uranium -.003 .005 .009 ..008 .010 '
Copper ' . 007 .005 .007 .
Other Mining _ .005 .007 .006 .010 . 003
Food & Kindred .009 .008 ‘ .008 . ,028 '
Lumber & Wood N
Furniture & Fixtures -,005 .016 .005 .005
Paper & Pulp ~.094 .009 '
Chemicals .008 . 004
Primary Metals ,010 . 004 .008 :
Printing & Publishing . 044 ' . 005 . 005
Fabricated Metals .023 .021- .011 .007
Textiles & Apparel .007 .008
Leather & Leather goods .022 .010
Stone, Clay & Glass ) ) .018
Other Manufacturing .006 .007 .004 ' ¢ .007 .010
Wholesale Trade ' ,099
Service Stations :
Eating & Drinking '
Other Retail -.028 .004 .023 .
Agricultural Services -
Lodging .003
Other Services -, 004 (
Transportation .004 ‘
Electric Energy . 005
Other Utilities J004 . 004 .
0008 .013 o ’ -



K ) ) ' ,

. Table 'CRB-G-1l4a (1960-1980) - Continued
Absolute Changes in Direct Input Requirements per Dollar
of Output Greater Than or Equal to $0.003, 1960-1980 for

the Gila Sub-Ba31n (Cont' d)

Industry Pod <
<¢§'g w o 6 x> g%&
: P I  J e® T &y 4.0 L& &
& &8 @ Y S F P Ay T ISP

I“%Eizgs ing FE Wt P T &S P T FF < ¥
Range Livestock .012 .009

- Feeder leestock - -,008 , ,018
Dairy . . 004
Forage, Feed & Food -.010 .005 . 004
Cotton -.007 .009 :

“ Vegetables ' -.076 .013
Citrus -.009 .003 _
Forestry .017 .006
Other Agriculture -,010 =-,008 - A .004 .007 ' .003
Uranium : .020 .005 .008 .019 .014
Copper ' . 007 .014 .005
Other Mining ,‘ © 7,008 .005 .019 .027 .013 .012  .,130
Food & Kindred . ,004  .005 .00
Lumber & Wood ,004 .014 .010 .005 . 004 .010
Furniture & Fixtures .003 .005 .006 .004 .008
Paper & Pulp L . .016° .009  ,005 .010
Chemicals ' o .011  .008 .008 ' .011
Primary Metals .003 .009 011 .013 .006  .020
Printing & Publishing ' ' .006 ~ ,007 ©.,009 © .004 . .007
Fabricated Metals . -.120 .010 .011 .008° .013
Textiles & Apparel ) . .005 .003 .005 .003 © .005
Leather & Leather Goods : . 005 . 004 . 006
Stone, Clay & Glass .005 - .003 .005 .005 .006
Other Manufacturing ' : . 004 . 006 .009 .006 .004
Wholesale Trade .004 ‘ .004 .005 .005
Service Stations ' . .005 . 004 .008
Eating & Drinking , ©.009 ' o .005°  .004
Other Retail . _ .007 , .006
Agricultural Services o o
Lodging ‘ : .003 .003
Other Services .004 : _
Transportation ' ‘ .004
Electric Energy . .005 , ‘ . . 005 .009 - ;004 . 006
Other Utilities - .003 . .003 .012  ,003 .003 . 004 .003 .005
Contract Construction )
Rentals & Finance ’ ‘ _ . .003

it .
n

[o’) ’ ' : 1



P e T TP

Industry
producing

Industry
Purchasing

Table CRB-G-l4a (1980-2010) - ,
Absolute Changes in Direct Input Requirements per Dolla

of Output Greater Than or Equal to $0.003, 1980-2010 for

The Gila Sub-Bgsin

o .
< ‘CX &
S

o X
< Q" v%

<
,"0

<

&

)
@ A&

Rl

' >
e
‘d'b‘_(,

Range Livestock
Feeder Livestock
Dairy

Forage, Feed & Food
Cotton .
Vegetables
Citrus Crops
Forestry

Other Agriculture
Uranium

Copper *

Other Mining
Food & Kindred '
Lumber & Wood
Turniture & Fixtures o !
Paper & Pulp \ '
Chemicals N

Primary Metals .

Printing & Publishing

Fabricated Metals

Textiles & Apparel

Leather & Leather goods

Stone, Clay & Glass

Other Manufacturing

Wholesale Trade

Service Stations

Eating & Drinking

Other Retail

Agricultural Services

Lodging

Other Services

Transportation

Electric Energy

Other Utilities- .

Contract Construction
Rentals & Finance

-
wn

e

.009

.008

-.017

.010

-.004 .010 . 004 .003

"=,017

.003

.010
.003

-.030

.004

0007 "'

- .050

.020 -

011
.006

.003
.004
.005
.008

.007

- .003

.005

.003

- ,010



Industry
Producing

Industry
Purchasing

& & &
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‘ Table CRB-G-l4a (1980-2010) - Continued
Absolute Changes in Direct Input Requirements per Dollar
of Output Greater Than or Equal to $0.003,1980-2010 for

the Gila Sub-Basin (Cont'd)

Range Livestock
Feeder Livestock
Dairy

Forage, Feed & Food
Cotton

Vegetables

Citrus Crops
Forestry

Other Agriculture
Uranium

Copper

Other Mining

Food & Kindred
Lumber & Wood
Furniture & Fixtures
Paper & Pulp
Chemicals

Primary Metals
Printing & Publishing
Fabricated Metals
Textiles & Apparel
Leather & Leather goods
Stone, Clay & Glass
Other Manufacturing

--,003

-.023
. =.100

Wholesale Trade e

Service Stations
Eating & Drinking
Other Retail
Agricultural Services
Lodging

Other Services

- Transportation
Electric Energy

Other Utilitles
Contract Construction ~-,003
Rentals & Finance

-t
[

.003

.009

.005

.015

004

.005

.040
.031
.007
. 007

.005 :
005 - .005
.006

L] 005

.005
.006
.003

.004
.008

,006
‘ .005

003
.006

.010 o
.016
.003
.009

. 004
.005 .006
.003
.003
.003

.003

. .005

.008 . 005
.003 )
.023 - .,006

. 004

.021
.003

.009
.. 005

.014 ..003
. 007

.003

.003

.003
.005 .010

.009

.006 .008 .005

.004
.003

24

o .003
.00

.003 -.020

.004

.003

. 042 . .055

. .004 "

.003
.003

.003

.003

. 004
.007

.005
003
.003

.003
.003
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Table CRB-G-l4a (1980-2010) - Continued
Absolute Changes in Direct Input Requirements per Dollar
of Output Greater Than or Equal to $0.003, 1980-2010 for
the Gila Sub-Basin (Cont'd) '
= Ind:lxst:y ‘&‘\ \,69 o
. Producing <& o ‘ , | o o < .
: N @ g (O e 0 .© ° @
d w@$<§°’ <W<209 g9§b g ¢§? é§ﬁc$$' éfﬁdé ~éf¢5§y dgﬁgé? '¢§§:?§9
0
s S N o M R
Range Livestock .007
Feeder Livestock -,003 . 005
Dairy : .003 .003 .003 .
Forage, Feed & Food -.003 .003
Cotton .003 A . 004
Vegetables . 009 .003 !
Citrus -.005
Forestry .003 .004
Other Agriculture -,011 . ,012 . .004 .
Uranium . ,010 .025 . ,00% .010 .010
Copper .004 . .015 ,018 .006 .010 . 005 .005
Other Mining .006 . 005 .005 .020 - .025 .005 .025
Food & Kindred .003 .010 . .006 .003 .008
Lumber & Wood .007 .005 .010 ,005 .008 .011
Furniture & Fixtures .004 .003 .007  ,007 .008
Paper & Pulp : . 003 . 004, .020 015 .006 .010
Chemicals .004 - . 005 .009 .005 . 004 .010
Primary Metals .003 . . .003 - .004 .003 .004- - ,006
Printing & Publishing ,003 .003 .003 .003. .004 .003 .005 .
Fabricated Metals ©.,005 .005 . 006 .009 .005 .003
Textiles & Apparel .006 .005 . 004 .006  ,004 .003 .007
Leather & Leather Goods -.003 : .008 .003 :
Stone, Clay & Glass .003 . .006 - .003 .003
Other Manufacturing .004 . ,003 .006 .005
Wholesale Trade .003 .003 .003 +° ,005 : .003 .003
Service Stations
Eating & Drinking
" Other Retail
Agricultural Services .003
Lodging . 004
Other Services
Transportation ‘
Electric Energy ‘ .010 .003
Other Utilities .003 R .003
Contract Construction ,003
Rentals & Finance .003 ‘ .003



Table CRB-G-14b (1960-1980)

Absolute Changes in Direct-Indirect Input Requirements per Dollar

Industry-
producing o

Industry
Purchasing

S
x* \Y &

of Qutput Greater Than or Equal to $0.003, 1960-1980 for
the Gila Sub-Basin

@
Pty e® ¢*

LoV & >
) <,
() <, < g

d»céﬁ 49 @

Q@ ) QO 4;0200 CP"I QQ%

L &
N

P A,
X (o)
Oy q'o

&

Range Livestock

Feeder Livestock -,011
Dairy

Forage, Feed & Food
Cotton

Vegetables

Citrus Crops

Forestry

Other Agriculture
Uranium

Copper

Other Mining

Food & Kindred

Lumber & Wood
Furniture & Fixtures
Paper & Pulp \
Chemicals

Primary Metals
Printing & Publishing
Fabricated Metals
Textiles & Apparel
Leather & Leather goods
Stone, Clay & Glass
Other Manufacturing
Wholesale Trade S
Service Stations

Eating & Drinking

Other Retail
Agricultural Services
Lodging

Other Services.
Transportation

Electric Energy

Other Utilities

Contract Construction
Rentals & Finance
'_J

()3
CN

.003

.009

. 004

-.007 .003

.015 :
' .013
. 004
-.004 ‘ .004

$-.032
-. 191

-.058

.017

.006 .006

.010 .-

.006
.003

.003
.010

.009
1,068

.019

.024
.022

.037

.013
.008

-.009

.003
.008
.005

.018

.003

- .014

.003

.003

- .003

- .016

-.004

>
<
v
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Table CRB-G-14b (1960-1980) - Continued i . P

Absolute Changes in Direct-Indirect Input Requirements per Dollar
of Output Greater Than or Equal to $0,.,003, 1960-1980 for
the Gila Sub-Basin (Cont'd)

Industry
\ . .
> Producing o o > o . Goob \?‘% s
dust N <" & a) A é& Fro A s -.c, i & gé\'o o.&
Ianicgs ing \ &:O 0oob ‘b'QQ > 0&,»0 &ﬁ 0";\? »&'o'& “O‘N '0& ‘15'» Q‘b‘ 6& '6'\0 9000 (;\'0' &Q‘Q\;‘? &0 obe ‘C‘» @""» <,’»°'
E T ¥ < PLC AR AN S g oY ¥

{

Range Livestock

Feeder Livestock .006 .005  .003
Dairy .013 : .004
Forage, Feed & Food ) .031 ' .005
Cotton .016 , .015 .003
Vegetables .012 ‘
Citrus Crops ' .014 . .007
Forestry ‘ : ' . :
Other Agriculture - .004 .007 ’ ' . .~ .009 ~-,011
Uranium -.003 . 005 : .013 . 014 .017 .004 -
Copper .008 . 006 : , .013 . 004 .003
Other Mining = = .008 L004 ,010 011 . .017 .012 . 008 .003 ©.005
Food & Kindred .011 - .005 .009 . ' . .018 .030 :
Lumber & Wood .006 .008 .005
Furniture & Fixtures .019 , : : ' .012 .007 .
Paper & Pulp +.095 .011 ~.003 . .008 . 004
Chemicals . ' .009 ' .003 . ~.003 .009 .005 : ..003
Primary Metals -, 005 .011  .010 . 004 ’ ©.005 .022 . ,005 - .004
Printing & Publishing .016 . 049 S ’ .007  .007. .006
Fabricated Metals .026 .024 , , .019 .008
Textiles & Apparel _ ' .007 . .01l .003 .003
Leather & Leather goods . 004 i - .006 , .022 .008 . .008 N
Stone, Clay & Glass ’ .004 - . .029 ..,007  .005 - :
Other Manufacturing - ' .007 .008 .006 . 004 ‘ ' .010 .017 .003 .003
Wholesale Trade . ' .122 .004
Service Stations . o — 4 . .004
Eating & Drinking ‘ ‘ ' ' : 011 .007
Other Retail o -.028 .005 ‘ . 007 .024
Agricultural Services .
Lodging . ' "~ .006 .006
Other Services o : ‘ . 007 .005
Transportation .010 C
Electric Energy .003 : . ' © 009 o
Other Utilities _ ~ ‘ 7,009 .005;
Contract Construction S . .0l4 1,023 ©.013

. Rentals & Finance
-

- O



,L’, ) ! ! ! |
’ Table CRB~G-14b (1960-1980) - Continued
Absolute Changes in Direct-Indirect Input Requirements per Dollar

of Output Greater Than or Equal to $0.003, 1960-1980 for
the Gila Sub-Basin (Cont'd)

Industry 45* » & o
Producing, S o . < Y
N & ' N 4 @ L \© ® &
: < N TN i L Fy 4 LS S
N A L PNy L L E T S
B schas ing T W F FE LISy T O & "’?
Range Livestock . : .014 .013
Feeder Livestock -.012 . .024 .004 .008
Dairy ' -.,006 : .005 -.007 , .008 .
Forage, Feed & Food -.010 .003 . 005 .008 , . 009 o
Cotton . 006 .003 .005 .013 .,003 . . 006 :
Vegetables - o .076 .016 E . 004
Citrus -.009 .005 . 004 . 006 ‘ . 007
Forestry .003 ' .018 . 007
Other Agriculture -.009 . -,010 : .003 . 007 011 ..008 |
Uranium . 004 .025 .011 .0hl .030 .023
Copper . 004 ’ . 005 .009 .019 .010 . 004 ©,010
Other Mining . 006 : . 010 .013 .034 .047 . .025 .032 .175
Food & Kindred .004 .008 .015 .013 .006 . 005 .012
Lumber & Wood . 006 . 004 .019 014,007 . 007 .015
Furniture & Fixtures . 006 .010 .011 .006 .014
Paper & Pulp 004 .022 .016 . 009 . 004 .016
Chemicals - .004 .003 .016 .016 ..018 . 008 .008 . 044
Primary Metals .005 . 005 .012 .026 .024 .019 .014 . 042
Printing & Publishing , .003 .009 014 .015 - .,008 .006  .014
Fabricated Metals .008 .003 -.124 .018 .019 .011 ".005 .022
Textiles & Apparel .007 . . .007 . 005 . 007 . 005 . 004 . 008
Leather & Leather Goods .015 . 007 .010 . 006 . 006 .013
" Stone, Clay & Glass .009 .008 .016 .015 . 008 .009 .034
Other Manufacturing .004 .008  .012 .015 .009 .011
Wholesale Trade .006" . 004 .003 .011 .010 .005 . 006 011
Service Stationms .003 ‘ - .004 007 .007 .012
Eating & Drinking , , .013 . 004 .005 . ,003 .009 .008
Other Retail C.004 . . .004 .010 .004 .004 .005 . 009
Agricultural Services . .003 . 004
Lodging . 006 .003 . 004 . 004 . 006 . 005
Other Services .005 . 004 . 004 . 005 . 006
Transportation ' 004 .004 .008
Electric Energy . 004 . 008 .015 <007 .005 . 010
Other Utilities .004 .003 .015 .005 .005 . 006 .006 . 009
Contract Construction . 006 . 004 ,008
Rentals & Finance .003 . . 004 .005

B gl

(o)}



2t

Table CRB-G-14b (1980-2010)
Absolute Changes in Direct-Indirect Input Requirements per Dollar

of Output Greater Than or Equal to $0.003, 1980-2010 for

the Gila Sub-Basin

Industry @
producing & oM ‘
: ° & 2° & & é"a o & ' 4 b Y s

Industry 0%0 & & 0%'0 ’yd 40'%0 P & & < (?Q oQQ S o”o &~ ’»Qb

Purchasing EYy Qe’,\)’s‘s R 40« < 3 v ) ) oY <O &
Range Livestock
Feeder Livestock -.012 -.097
Dairy -.004 -,004 -.168
Forage, Feed & Food -.005 .012
Cotton .009
Vegetables .004
Citrus Crops -.003 .005 . 004
Forestry
Other Agriculture -.024 . 004 .007
Uranium .010 .015
Copper .013 .014 .010
Other Mining . 009 .085 .003
Food & Kindred .010 009 -.034 .003 .003 .011
Lumber & Wood -,017 .003
Furniture & Fixtures
Paper & Pulp -.008
Chemicals .041
Primary Metals -.016 .021 . 008
Printing & Publishing .004
Fabricated Metals .012 .039
Textiles & Apparel '
Leather & Leather goods -.009 .003
Stone, Clay & Glass .029
Other Manufacturing .007 .015 . 007
Wholesale Trade .003
Service Stations
Eating & Drinking -.003 ,003 .002
Other Retail
Agricultural Services
Lodging
Other Services
Transportation
Electric Energy
Other Utilities
Contract Construction .004 042

| Rentals & Finance
B
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Industry

Table CRB~G-14b (1980-2010) - Continued
Absolute Changes in Direct-Indirect Input Requirements per Dollar.
of Output Greater Than or Equal to $0,003, 1980-2010 for

the Gila Sub-Basin (Cont'd)

% b
Producing % o > o o ob \?ﬁ &o
Industr ‘% o 49 007’% S o \9%6&9 o“’"&e % oY & ‘Q,O -.o,gbe' < g.""y pro .o %%
ndu ) e @
Purcth ing S o°b & 0 e,&.' d“}' \9‘20\"» *oa '0";’ 04-& Q& ‘5'&0.& < & & o"% & &o 4"10-& 00&0
S R A L P LY W S s O §F P9 ¢S
Range Livestock
Feeder Livestock
Dairy -.003
Forage, Feed & Food 041 .003 .004
Cotton .032 .004 .005
Vegetables .008 .005
Citrus Crops .008 .004 .005
Forestry .
Other Agriculture .010 .006 .007
Uranium .006 .005 .012 .015 .006 .005
Copper : .007 .010 .005 .014 . 006 . 005
Other Mining .010 .007 .017 .012 .023 .019 .010 .005 .008
Food & Kindred .004 .007 .008 .014 .019 .
Lumber & Wood .004 . 004 .005 .008 . 005 .003
Furniture & Fixtures ., 027 .012 .007 .012 .011. , 004
Paper & Pulp -.108 .007 .005 , 007 .007
Chemicals .008 - .007 .004 .006  .012 . 006 .005
Primary Metals .011  .0l0 .012 .009 .018 .008 . 006
Printing & Publishing .017 .005 .005 . 004 .005 . 004 .004
Fabricated Metals .019 .007 .027 . 004 .019 .011 . 004 .005
Textiles & Apparel .005 . 007 .003 .009 . 006 . 004 .004
Leather & Leather goods . 005 .003 .006 .006 '
Stone, Clay & Glass . 006 .003 .009 .008
Other Manufacturing .006 .008 .011 .005 .009 .010 .019 . 005 . 004
Wholesale Trade .004 .003 .004 .016 .005
Service Stations . 004 .003 ,003
Eating & Drinking . 004 . 004 .006
Other Retail . 004 .035 .004 .003 .003 .019
Agricultural Services ‘
Lodging .003 .004 . 004
Other Services .005 .005
Transportation .004 .003 .005
Electric Energy . 005 . 004
Other Utilities », 006 .003 .004
Contract Comstruction - 004 .005 . 006 . 004 .065 .093 .013 . 005 7
Rentals & Finance ,003 . 004

[
=N

(oY
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Table CRB-UMS-l4a (1960-1980)

Absolute Changes in Direct Input Requirements per Dollar
of Output Greater Than or Equal to $0.003, 1960-1980 for
’ the Upper Main Stem Sub-Basin

Industry P <
Producing & ¥ c§9 A sép
o

Industry
Purchasing

Range Livestock
Feeder Livestock -,120 -.016
Dairy
Food and Field Crops
Truck Crops
Fruit
Forestry
Other Agriculture -.087
Coal . .018
0il & Gas
Uranium
Zinc
Other Mining ,
Food & Kindred -.037  .230 -.060 -,025 -.011
Lumber & Wood '
Printing & Publishing
Fabricated Metals
Stone, Clay & Glass
Other Manufacturing
Wholesale Trade
Service Stations
Other Retail
Eating and Drinking PI1, .019
Agricultural Services ‘
Lodging
Other Services
Transportation
Electric Energy .007
Other Utilities .005
Contract Construction
Rentals & Finance



691

Industry

Industry
Purchasing

Range Livestock
Feeder Livestock
Dairy

Food & Field Crops
Truck Crops

Fruit

Forestry

Other Agriculture
Coal

0il & Gas

Uranium

Zinc

Other Mining

Food & Kindred
Lumber & Wood
Printing & Publishing
Fabricated Metals
Stone, Clay & Glass
Other Manufacturing
Wholesale Trade
Service Stations
Other Retaill Trade
Eating & Drinking P1,
Agricultural Services
Lodging

Other Services
Transportation
Electric Energy
Other Utilities

Contract Construction
Rentals and Finance

Producing

Table CRB-UMS~l4a (1960-1980) - Continued

Abgolute' Changes in Direct Input Requirements per Dollar
of Output Greater than or Equal to $0.003,1960-1980 for
the Upper Main Stem Sub-Basin

Cont'd)
: i'on ) &
v
4"’0% v & % ' e
59 dp' A $;Idﬁ Jﬁ < w 4* @¢;§? 2% ¢
wéccgb 83'59 P C;» <>9<§» ‘99<§» 4§$ éjxdé & \gp <$§é° 5&;§?
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. 004
.005
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Table CRB-UMS-l4a (1980-2010)

Absolute Changes in Direct Input Requirements per Dollar
of Qutput Greater Than or Equal to $0.003, 1980-2010 for
the Upper Main Stem Sub-Basin

Industry o & oo A
Producing : %k§§? €>e?
oY 9 4 A2
¥ &y
Industry :
Purchasing

Range Livestock

Feeder Livestock -.003

Dairy

Food and Field Crops

Truck Crops

Fruit

Forestry

Other Agriculture

Coal

0il & Gas

Uranium

Zinc

Other Mining .

Food & Kindred -, 004 . 014 -,007 -,013

Lumber & Wood ‘ ‘

Printing & Publishing

Fabricated Metals

Stone, Clay & Glass

Other Manufacturing . . 042 . .0l4
Wholesale Trade

Service Stations . , "\
Other Retail . .003
Eating and Drinking PI1. . .o .020 .
Agricultural Services ' . '

Lodging

Other Services

Transportation : .

Electric Energy , ' ‘ ©.004

Other Utilities : : .004

Contract Construction ‘ SN

Rentals & Finance
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A\ ,

Industry

Industry
Purchasing

Range Livestock
Feeder Livestock
Dairy

Food & Field Crops
Truck Crops

Fruit

Forestry

Other Agriculture
Coal

0il & Gas

Uranium

Zinc

" Other Mining

Food & Kindred
Lumber & Wood
Printing & Publishing
Fabricated Metals
Stone, Clay & Glass
Other Manufacturing
Wholesale Trade
Service Stations
Other Retail Trade

Eating & Drinking Pl..

Agricultural Services
Lodging

Other Services
Transportation
Electric Energy
QOther Utilities

Contract Construction
Rentals and Finance

Producing

Table CRB-UMS-l4a (1980-2010) - Continued -

Absolute Changes in Direct Input Requirements ber Dollar
of Output Greater than or Equal to $0.003, 1980-2010 for
the Upper Main Stem Sub- Basin

(Cont'd)
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-.007
020 -,018
. 005
' .003
.018 > | .
-.011 , 006 .003 . 007
A .003  .029 ,012 ,019
. 005 .003
. 004 -.004 )
‘ . 004 . 004
. 004
.007
. 003 . 004 .007 .008 .
‘ . 004
.003 . 006 . 004
. .006 .004
.009 .006
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Industry
Producing

Industry
Purchasing

Range Livestock
Feeder Livestock
Dairy

Food and Field Crops
Truck Crops

Fruit

Forestry

Other Agriculture
Coal

0il & Gas

Uranium

Zinc

Other Mining

Food & Kindred
Lumber & Wood
Printing & Publishing
Fabricated Metals
Stone, Clay & Glass
Other Manufacturing
Wholesale Trade
Service Stations
Other Retail

Eating and Drinking P1l.
Agricultural Services
Lodging

Other Services
Transportation
Electric Energy
Other Utilities
Contract Construction
Rentals & Finance

Table CRB-UMS-14b (1960-1980)

Absolute Changes in Direct-Indirect Input Requirements Per Dollar
of Output Greater Than or Equal To $0.003, 1960-1980 for
the Upper Main Stem Sub-Basin

2 o k 3
& o & bC§ & > @ D> A v ésy sbeﬁb
&5&;& & 4 P> & N dﬁ> RS P LY A
/N A R & FF CF FE€ g &
-.003 .
-.118  .040 -.027 -.003 .006
.004  .010 -
.008  .025 -.094 4
.005 .018
L1100 L2464 -.063  -,021 -.011 ,037
.018  .030 -.005 .024
,003  ,007
.00C9
.005
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Table CRB-UMS-14b (1960-1980) -~ Continued

Absolute Changes in Direct-Indirect Input Requirements Per Dollar
of Output Greater Than or Equal to $0,003, 1960-1980 for
the Upper Main Stem Sub-Basin
(Cont'd)

Industry ' N§b ‘ﬁy : &>
Producing

Industry
Purchasing

Range Livestock . .

Feeder Livestock , -.003 -.005 o .003
Dairy o v . , .004
Food & Field Crops '

Truck Crops

Fruit

Forestry .

Other Agriculture -.022 : -=,009 -.006

Coal : . 007 .009 - :

0il & Gas

Uranium

Zinc

Other Mining ‘

Food & Kindred . 004 : : ‘ .009 -
Lumber & Wood : - : : ‘ ' :
Printing & Publdishing

Fabricated Metals .

Stone, Clay & Glass * ,

Other Manufacturing . .003 .015
Wholesale Trade

Service Stations : ,

Other Retail Trade : . -.005

Eating & Drinking Pl. : .007 ' .005 .005
Agricultural Services : - ' '

Lodging . ' .006
Other Services .004 .005 .005 '
Transportation : ' _ .006
Electric Energy ‘ . : ' .004°  ,007

Other Utilities § .003 ; .004 . ,018  .005

Contract Construction .013 .0Ll5

Rentals and Finance
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Industry
Producing

Industry
Purchasing

Range Livestock
Feeder Livestock
Dairy

Food and Field Crops
Truck Crops

Fruit

Forestry

Other Agriculture
Coal :

0il & Gas

Uranium

Z1inc

Other Mining

Food & Kindred
Lumber & Wood
Printing & Publishing
Tabricated Metals
Stone, Clay & Glass
Other Manufacturing
Wholesale Trade
Service Stations
Other Retail

Eating and Drinking Pl.
Agricultural Services
Lodging

Other Services
Transportation
Electric Energy
Other Utilities
Contract Construction
Rentals & Finance

%
Table CRB-UMS-14b (1980-2010)

Absolute Changes in Direct-Indirect Input Requiremehts Per Dollar
of Output Greater Than or Equal to $0.003, 1980-2010 for
the Upper Main Stem Sub-Basin

) o ' 4
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. 004
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. 006
. 006
. 004
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Industry

Industry
Purchasing

Range Livestock
Feeder Livestock
Dairy .
Food & Field Crops
Truck. Crops

Fruit

Forestry:

Other Agriculture
Coal

0il & Gas

Uranium

Zinc

Other Mining

Food & Kindred
Lumber & Wood

Printing & Publishing

Fabricated Metals
Stone, Clay & Glass
Other Manufacturing
Wholesale Trade
Service Stations
Other Retail Trade
Eating & Drinking P1l,
Agricultural Services
Lodging

Other Services
Transportation
Electric Energy
Other Utilities

Contract Construction
Rentals and Finance

Producing

Table CRB-UMS-14b (1980-2010) - Continued = -

Absolute Changes in Direct-Indirect Input Requirements Per Dollar
of Output Greater Than or Equal to $0.003, 1980-2010 for
the Upper Main Stem Sub-Basin

(Cont'd) o
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. .003. .004
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Industry
Producing

Industry
Purchasing

Table CRB-SJ-l4a (1960-1980)

Absolute Changes in Direct Input Requirements per Dollar
of Qutput Greater Than or Equal to $0.003, 1960-1980 for
‘ the San Juan River Sub-Basin

Range Livestock -.006
Dairy

Field Crops

Fruilt

Forestry

Other Agriculture
Coal

0il & Gas

Uranium

Other Mining

Food & Kindred
Lumber & Wood
Printing & Publishing
Stone, Clay & Glass
Other Manufacturing
Wholesale Trade
Service Stations
Other Retail Trade
Eating & Drinking P1,
Agricultural Services -,189
0il Field Services
Lodging

Other Services
Transportation
Electric Energy

Other Utilities
Contract Construction
Rentals & Finance

.012
.006

.038  -.011 -.010

.018

.008
.022
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Industry
Producing

IndustrK )
Purchasing e

Table CRB-SJ-l4a (1960-1980) - Continued

Absolute Changes in Direct Input Requirements per Dollar
of Output Greater Than or Equal to $0.003, 1960-1980 for
the San Juan River Sub-Basin
(Cont'd)

Range Livestock
Dairy

Field Crops

Fruit

Forestry

Other Agriculture
Coal

0il & Gas

Uranium

Other Mining

Food & Kindred
Lumber & Wood
Printing & Publishing
Stone, Clay & Glass
Other Manufacturing
Wholesale Trade
Service Stations'
Other Retail Trade
Eating & Drinking PI1,
Agricultural Services
0il Field Services
Lodging

Other Services
Transportation
Electric Energy
Other Utilities
Contract Construction
Rentals & Finance

.003

-.028
L] 009

- ,004

. 004

.006

.005 .004

-.006

.024 .004
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Table CRB-SJ-1l4a (1980-2010)

Absolute Changes in Direct Input Requirements per Dollar
of Output Greater Than or Equal to $0.003, 1980- 2010 for
the San Juan River Sub-Basin

' Industry"
Producing ' ‘

Industry
Purchasing

Range Livestock -.003

Dairy

Field Crops

Fruit

Forestry

Other Agriculture

Coal

0il & Gas

Uranium ‘ _ ' | ,003
Other Mining . -,010

Food & Kindred . =010  ,030 --.014  .007 .007

Lumber & Wood '

Printing & Publishing-

Stone, Clay & Glass ,

Other Manufacturing . ( ‘ . .. .004
Wholesale Trade ' _ ‘ - . -

Service Stations ‘ "

Other Retail Trade

Eating & Drinking Pl.

Agricultural Services - ' . ' N : .

0il Field Services

Lodging

Other Services

Transportation

Electric Energy : i
Other Utilities _ ' : .009 :823
Contract QGonstruction : :

Rentals & Finance

.004

.026

.1004

2,013



6.1

Industry
Produeing

Industrz
Purchasing

Table CRB-SJ-l4a (1980-2010) - Continued

Absolute Changes in Direct Input Requirements per Dollar
of Output Greater Than or Equal to $0.003, 1980-2010 for
the San Juan River Sub-Basin :
(Cont'd)

Range Livestock
Dairy

Field Crops

Fruit

Forestry

Other Agriculture
Coal '

0il & Gas

Uranium

Other Mining

Food & Kindred
Lumber & Wood
Printing & Publishing
Stone, Clay & Glass
Other Manufacturing
Wholesale Trade
Service Stations'
Other Retall Trade _
Fating & Drinking Pl.
Agricultural Services
0il Field Services
Lodging '
Other Services
Transportation
Electric Energy

Other Utilities
Contract Construction
Rentals & Finance

.005

.006

' . ~ : .003
- .003
.003
-, 008
.005

.003 .006

-0006

.037

.003
.003

.003

L) 003

.009

003

. 005
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Table CRB-SJ-14b (1960-1980)

Absolute Changes in Direct-Indirect Requirements per Dollar=
of Output Greater Than or Equal to $0.003, 1960-1980 for

Industry
Producing

Industry
Purchasing

the San Juan River Sub-BasinH'

Range Livestock
Dairy
Field Crops
Fruit
Forestry
Other Agriculture
Coal

0il & Gas

Uranium

Other Mining

Food & Kindred

Lumber & Wood '
Printing & Publishing
Stone, Clay & Glass
Other Manufacturing
Wholesale Trade
Service Stations
Other Retail Trade
Eating & Drinking P1.
Agricultural Services -,200
0il Field Services
Lodging

Other Services
Transportation
Electric Energy

Other Utilities
Contract Construction
Rentals & Finance

.039

.006

-.012

. 006
. -.011

.009
.022

.020

. 018
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Industry

IndustrK
Purchasing

)

J

Table CRB-SJ-14b (1960-1980) - Continued

Absolute Changes in Direct-Indirect Input Requirements per Dollar
of Output Greater Than or Equal to $0.003, 1960-1980 for i

the San Juan River Sub«Basin
(Cont'd)

Range Livestock
Dairy ‘
Field Crops

Fruit

Forestry

Other Agriculture
Coal

0il & Gas

Uranium

Other Mining

Food & Kindred
Lumber & Wood 4
Printing & Publishing
Stone, Clay & Glass
Other Manufacturing
Wholesale Trade
Service Stations'
Other Retall Trade
Eating & Drinking PI1,
Agricultural Services
0il Field Services
Lodging '
Other Services
Transportation
Electric Energy
Other Utilities
Contract Construction
Rentals & Finance

.007

. .005

" 030

. 004

.005

.004

.003
.005
.004 - ,005

- ,005

.004 .004

.010
.003 L
' .003

.005
.004

.003

-.009
.005
-.007

,050  .008
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| Table CRB-SJ-14b (1980-2010)

_ Absolute Changes in Direct-Indirect Input Requirements per Dollar
‘ of Output Greater Than or Equal to $0,003, 1980-2010 for
‘ the San Juan River Sub-Basin

(Cont'd)
\-4 o~
Industry 3 R Pag o s
Producing & * ST N2 .‘,04' o & C’o
. & 090' N s ‘ OQQ’ o 7 g ‘OO 2
Industrg & & & ‘&4 v& > ’e’» & lc‘*y % & 4@ R
Purchas ing Rl & {?0 | N ¥ Wt Fegt 4}\9 “v& s QS'QQ”
Range Livestock | ,003  .005 .003
' Dairy .005 .004
Field Crops ~
Fruit ' . .030 ‘ - .006 .
Forestry ‘ ‘ . : . 4 " 004 .
Other Agriculture - . ‘ .003 . . 004
- Coal . - .007 ‘ ©.004
0il & Gas _ ’ . 004
Uranium : ~ .003 .003 ‘ .003
Other Mining . ' .003
Food & Kindred , : .006. ,004 . 007 L004% - . .005
Lumber & Wood . : : .003 . . 003 . 004
Printing & Publishing .
Stone, Clay & Glass ‘ . 004
Other Manufacturing ‘ < .003 .003 004 .005
Wholesale Trade o - . 004 . - - .004
Service Stations’ : .004 . 004
Other Retaill Trade : .003 .010 .004 . 004
Eating & Drinking P1, ..004  ,006 .005 .009 oo .014
Agricultural Services ‘ '
0il Field Services . ' -,006 . 004
Lodging ' _ ' S o A - .005 .003
_ Other Services . ' :
Transportation ' .003 T .004
Electric Energy : : . .003 .008
Other Utilities : : . o .003

Contract Construction ,012 .005 .005 . 007 .008 - .082 .008
Rentals & Finance : )
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Industry
Producing

Industry
Purchasing

1

!

Table CRB-SJ-14b (1980-2010) - Continued

Absolute Changes in Direct-Indirect Input Requirements per Ddllar
of Output Greater Than or Equal to $0.003, 1980-2010 for
the San Juan River Sub-Basin

IR

Range Livestock
Dairy

Field Crops
Fruit

Forestry

Other Agriculture
Coal

01l & Gas
Uranium

Other Mining
Food & Kindred
Lumber & Wood
Printing & Publishing

Stone, Clay & Glass

Other Manufacturing

Wholesale Trade

Service Stations

Other Retail Trade

Eating & Drinking P1,
Agricultural Services -

0il Field Services L e
Lodging

Other Services

Transportation

Electric Energy

Other Utilities

Contract Qonstruction

Rentals & Finance

-.007  .032

.008

-.014

.007

.007

.003
.010
.034

-.005 .003

.005

.005

. 004

. 027

12,017
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Industry
Producing

Industry
Purchasing

Table CRB-GR-l4a (1960-1980)

Absolute Changes in Direct Input Requirements per Dollar
of Output Greater Than or Equal to $0.003, 1960-1980 for
the Green River Sub-Basin

Agriculture
Forestry
0il & Gas
Coal
Uranium & Nonfuels
Food & Kindred
Lumber & Wood
Printing & Publishing
Stone, Clay & Glass
Chemicals, Petro.,
Coal & Other Mfg.
Wholesale Trade
Service Stations
Eating & Drinking
Other Retail
0il Field Services
Lodging
Other Services
Transportation
Electric Energy
Other Utilities
Contract Construction
Rentals & Finance

-.030

.009
.005
.017
-.003 .010
.005
.090

. 004

.014
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Industry
Producing

Industry
Purchasing

Agriculture

Forestry

0il & Gas

Coal

Uranium & Nonfuels

Kood & Kindred

Lumber & Wood

Printing & Publishing

Stone, Clay & Glass

Chemicals, Petro., Coal,
& Other Mfg.

wholesale Trade

Service Stations

Eating & Drinking

Other Retail

0il Field Services

Lodging

Other Services

Transportation

Electric Energy

Other Utilities

Contract Construction

Rentals & Finance

: /

- Table CRB-GR-1l4a (1960-1980) - Continued

Absolute Changes in Direct Input Requirements per Dollar
of Output Greater Than or Equal to $0.003, 1960-1980 for
the Green River Sub-Basin

(Cont'd)
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Industry
Producing

industry
Purchasing

Agriculture
Forestry
0il & Gas
Coal
Uranium & Nonfuels
Food & Kindred
Lumber & Wood
Printing & Publishing
— Stone, Clay & Glass
R Chemicals, Petro.,
Coal & Other Mfg.,
Wholesale Trade
Service Stations
Eating & Drinking
Other Retail
0il Field Services
Lodging
Other Services
Transportation
Electric Energy
Other Utilities
Contract Construction
Rentals & Finance

. Absolute Changes in Direct Input Requirements per Dollar

Table CRB-GR-l4a (1980-2010)

of Output Greater Than or Equal to $0.003,1980-2010 for
the Green River Sub-Basin
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,003
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. 005
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. .003
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- .008 .009 . 005
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Industry

Industry
Purchasing

Agriculture

Forestry

011 & Gas

Coal

Uranium & Nonfuels
Kood & Kindred
Lumber & Wood
Printing & Publishing
Stone, Clay & Glass

Chemicals, Petro,, Coal,

& Other Mfg.
Wholesale Trade
Service Stations
Eating g Drinking
Other Retail
0il Field Services
Lodging
Other Services
Transportation
Electric Energy
Other Utilities
Contract Construction
Rentals & Finance

Producing .

! ' !
Table CRB-GR-l4a (1980-2010) - Continued

Absolute Changes in Direct Input kequirements per Dollar
of Output Greater Than or Equal to $0.003, 1980-2010 for
the Green River Sub-Basin

(Cont'd)
L
ooy o
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Table CRB-GR-14b (1960-1980)

Fa

Absolute Changes in Direct-Indirect Requirements per Dollar
of Output Greater Than or Equal to $0.003, 1960-1980 for

the Green River Sub-Basin

Industry > ¢ &
Producing ‘ L “ o

Inéustry
Purchasing

Agriculture
Forestry

0il & Gas

Coal ’,
Uranium & Nonfuels ‘
Tood & Kindred -.030
Lumber & Wood

Printing & Publishing

"Stone, Clay & Glass

Chemicals, Petro.,
Coal & Other Mfg.
Wholesale Trade
Service Stations
Eating & Drinking
Other Retail
0il Field Services
Lodging
Other Services
Transportation
Electric Energy
Other Utilities
Contract Construction
Rentals & Finance

. 004

.037

. 007

. 015
.004

.027

.009
. 005

.005
.004

.091

. 004

.003
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Industry
Producing

Industry
Purchasing

Agriculture

Forestry

0il & Gas

Coal

Uranium & Nonfuels
Food & Kindred
Lumber & Wood
Printing & Publishing
Stone, Clay & Glass

Chemicals, Petro., Coal,

& Other Mfg.
Wholesale Trade
Service Stations
Eating & Drinking
Other Retail
0il Field Services

- Lodging

Other Services
Transportation
Electric Energy

Other Utilities
Contract Construction
Rentals & Finance

I )
Table CRB-GR-14b (1960-1980) - Continued

Absolute Changes in Direct-Indirect Input Requirements per Dollar
of Output Greater Than or Equal to $ 0.003, 1960-1980 for
the Green River Sub-Basin

(Cont'd)
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.003
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Table CRB-GR-14b (1980-2010)

Abgolute Changes in-Direct-Indirect Input Requirements per Dolla£ﬁ
of Output Greater Than or Equal to $0.003, 1980-2010 for
the Green River Sub-Basin

061

Contract Construction
Rentals & Finance

Industry > ‘&o" v
ndu

Producing &0 , z;& o o 073% QQQ:&?" o

. > A & S ¥ ¢ RN A A RN ¢
Industry x> ) o -4 N ) er o oAl N A
Purchasing & & \,% > & P S P A FAY (L O
A Q > P 9 49 V0 Q&Y O OO ¥ S

Agriculture : .003

Forestry .003 -.010 .003

0il & Gas . 006

Coal .003

Uranium & Nonfuels .019 .004

Food & Kindred -.030 .006 . 008 .034

Lumber & Wood .003 -.003 .005

Printing & Publishing .007  -.020 : .016

Stone, Clay & Glass .003

Chemicals, Petrvo.,

Coal & Other Mfg. 069 -.246 . 006 .005

Wholesale Trade .003

Service Stations

Eating & Drinking . .004

Other Retail .003 .005 -

0il Field Services '

Lodging

Other Services

Transportation . '

Electric Energy .003 .009  .012 .006
' Other Utilities .004 -
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Table CRB-GR-14b (1980-2010) - Continued

Absolute Changes in Direct-Indirect Input Requirements per Dollar
of Output Greater Than or Equal to $0.003, 1980-2Cl0 for
the Green River Sub Basin

Rentals & Finance

. 004

(Cont'd)
A Industry. g§° o
Producing : Pag 390
. & P - ?}b ¢’ ¢? O‘é’ g \?’6 i 00‘9 & v o
Industry 4&“ 09 ' o @\'«“ ] é’»c’ o é‘»c’ o 0.9'9 ’&*\ ‘&" ,&“’ é,"" Q'd" ,90’-\' ,b,oc’
Purchas ing %0 %.db' 0& @" 0’& %Q 0‘9 %Ql &‘90 @NQQ)& 0“’ Q.(:y Q’oo Q’QQ' $Qo¢ Q’YQ'
Agriculture .003 .004
Forestry ‘
0il & Gas .003
Coal ' .003 .003
Uranium & Nonfuels .005 .005
Kood & Kindred .129 .009 .018 .009 .009 014
Lumber & Wood A .004
= Printing & Publishing . .007
—~ Stone, Clay & Glass .
Chemicals, Petro.,, Coal,
& Other Mfg. . 004 . 004 . 006 .. 060 .003 .023 . 004
Wholesale Trade .010 C :
Service Stations ‘
Eating & Drinking .014 .003
Other Retail
0il Field Services
Lodging
Other Services . 004
Transportation ) '
Electric Energy .003 . 004
Other Utilities .003
Contract Construction .005 °.008



Use of Input-Qutput to Determine Water Requirements and

Measure Damages from Quality Deterioratiomn

Let us now turn to the use of these I-0 tables in dalculating
resource requirements -- in this case concentrating on water. In order
to make the exercise more realistic we shall shift to a simplified and
highly aggregated version of the 1960 transactioné-table for the Lower
Main Stem Sub-Basin, presented‘in Taﬁle CRB~15. The corresponding
tables of direct coefficiéﬂts, and of direct and indirect coefficients

(transposed) ‘appear in Tables CRB-16 and CRB-17.

A mathematical solutlon to the I-0 system is given by the matrix
equation:
. E_E!—l . Y =X

T | .
AWhere li—é! is the matrix of direct and indirect

requirements A
Y is the column vector of final demands by
sector, and
X is the column vector of gross outputs by
~ sector.

To determine each processing sector industry's total output by this
method we multiply the direct and indirect requirements in each row by
its respective final demand and sum the totals. Thus, in the case of

agriculture, we use the equation:
1.122 (76,200) + .071 (92,600) + .005 (619,200) = 95,167

For TABLE 3, we write the following matrix multiplication with answers:

1.122 .071 .oo§"i 776,200 . % 95,167 |
.062 1.181 0397 . | 92,600 ' = 138 234
441 .257 1.27§_Jt ’619 200 ! ' L46 882

A comparison of the answers with Table CRB—15's gross outputs indicates

substantizal similarity with rounding errors accounting for differences.

One of the most common criticisms of I-0 analysis focuses on the
assumrption of unchanging technical (direct) coefficients over time.
Thus, if one were confident of an unchanging technology in a region as

well as a given pattern of trade "(no import substitution), one would need
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Table CRB-15

ILLUSTRATIVE INTERINDUSTRY TRANSACTIONS LOWER MAIN STEM SUB-BASIN, 1960

Purchésing‘ Trade Total
Mining & services, Final gross
Producing Agriculture mfg. ete. Demand output
1,000 dollars
Agriculture 10,000 7,500 1,400 76,200 95,100
Mining & mfg. : 3,500 20,100 22,500 92,600 138,700
Trade, services, .
utilities, etc, 28,700 21,400 177,400 619,200 846,700
Final payments 52,900 89,700 645,400 549,500 1,337,500
Total gross outlay 95,100 138,700 846,700 1,337,500 2,418,000 ;
Table CRB-16

-ILLUSTRATIVE DIRECT INPUT COEFFICIENTS

LOWER MAIN STEM SUB-~BASIN, 1960

. Trade i
Purchasing Mining & services,
Producing Apriculture nfg. - ete,
Agriculture .105 .054 .002
Mining & mfg. .037 .145 .026
Trade, services,
utilities, etc. .302 .154 .210

Table CRB—17

ILLUSTRATIVE DIRECT AND INDIRECT INPUT COEFFICIENTS
"LOWER MAIN STEM SUB-BASIN, 1960 (transposed)

] ) Trade
~— Mining & secvices,
\\\\ Aeoriculture nfg. etc.
Agriculture 1.122 - .071 .005
! Mining & mfg. .062 1.181 .039
' Trade, services,
utilities, etc. 441 .257 1,275
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to project only a new set of final demands to determine the structure
of that region's economy. As explaihed above, no such assumptions
were made in the Colorado River study. In making our projectioms,
both the métrices of direct coefficients and the final demands were
altered from the 1960 base data in order to derive figures for 1980
and 2010.

Our projéctions have been made within the context of a series of

ever tightening resource constraints.

1. Our initial assumption is that the level and composition
of output in our target years is not constrained by limi-
tations on water quantity or quality except as such in-
fluences operated in the base year of 1960. Thus, 1960
levels of salinity and of water availability were assumed
to prevail. 1In the CRB, other pollution parameters appear
to be of limited significance.

2. 1In the next round of projections the possibility of an
explicit water quantity constraint is recognized and a
careful accounting is made for water use by sector and
in the aggregate. Water quality levels of 1960 are
assumed to prevail. Quantity available is limited by
river flow and by institutional rules. ‘

3. 1In the third round, both water quantity and quality are
assumed fully operative as potential constraints. Quantity
is limited as in case (2) above and quality is influenced
by the uses to which water is subjected upstream.

It may be helpful to view these steps sequentially and they
appear in flow-chart form in Figure CRB-10. .

Unconstrained Projection

For the initial unconstrained conditioh let us assumz that final
demands for the year 1980 are projected to be $100,000, $129,000, and
$900,000 respectively. Further assume that new direct coefficients
have been projected (reflecting changing technology and trade patterns)
and that the new derived table of direct énd indirect coefficients looks

like the following:
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. Flgure CRB-10
FLOW CHART, COLORADO RIVER BASIN INPUT OUTPUT PROJECTIOVS

/

Derive transactions
table

Compute direct
Base year coefficients
data

Invert the matrix to obtain
direct & indirect coefficients

. \ )
\_l Derive water coefficients]

7 \
Project new direct
coefficient matrix

Partial J
) < /

forecast

Project new final
demands

Consistent

Determine/ggw set of
forecast

__Sector outputs

-

forecast coefficients

N

L
N
Partial { Project new water

‘ Con31stent Determine projected _
forecast water reguirements| T
/ 7
Is demand greater Revise final
than supply? Yes demands
- = = . 4 downward
/ No
Consistent Have projection of economy
forecast constrained by guantity of water|-
Is quality of water sufficiently worse -
than base year to change feasible econ- Change direct
omic activities? __X§§€> coefficients,
No - ' - water coeffi-
) cients, and
R ’ ’ final demand
Consistent Have projection of economy con- , to be ?onsis-
forecast. strained by both quant lty and é:’”""’/’/’ tent with
qualltv of water : pcorer cuality

Source: L.W. Wilkes, J.C. Andersen, and M.G. Pincock, "The Colorado River Basin~

‘ Economic Base Study and Its Use in Type I Comprehensive Surveys,' paner
presented at Staff Conference, Western Resource Group, MRE, Salt Lake
Clty, October 11-14, 1966 p. 22. 195 ‘



1 1.1164 .0798 .0053
g-a~ = .0652 1.1881 .0373
3 4317 .2675 1.2594

Using the two sets of projections we can derive a new consistent profile
for 1980. Thus,

-7 - vy=x

1.1164 .0798 .0053 00 ,000 125 986 |
.0652 1.,1881 .0373 . 20 ,000 182, 662
4317 ©.2675 1.2594 | 900,000 1,208, 730

This unconstrained projection of the economy is useful primarily as a
refererice point for later prbjections which consider a water resource
limitation,

Water Quentity Constrained Projection

Water coefficients for each sector have been derived (See Appen-
dix E). They represent the number of gallons of water utilized (net
depletion) in each sector per dollar of total gross output. Assumeé that

we began with water coefficients in 1960 as follows:

Agriculture 3500 gallons/dollar of gross output
Mining 35 gallons/dollar of gross output
Trade, etc. 3 gallons/dollar of gross output

In order to find total water use we multiply the water coefficient by
the dollar value of gross output in each sector and sum to obtain total
net depletion for the industry of the region. Thus, in this case,
95,100,000 (3500) + 138,700 ,000 (35) + 846,700,000 (3) = 340,244,600, 000
gallons
. This converts to 1,044,243 acre-feet, and when government and households

are added, can be checked against the 1960 streamflow record.

0f course, water coefficients aré‘énlikely to remain kixed over time.
We know that the efficiency of water usé in agriculture has been increas-
ing and agricﬁlture is, by far, the single largest water-~using sector.
Various economies in water use have been developed in nonagricultural
industries also. Reflecting this trend toward reduced water coefficients,
we pvoject the 1980 requirements at 3000, 30, and 3 gallons, respectively
per dollar of gross output. Multiplying these figures By our 1980‘
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Water Quality Constrained Projections and the Measurement of Damages

Resulting from Water Quality Deterioration

The quality constrained projections present the most difficult
problems. We bezgin with an estimate of the increased salinity con-
centration in river water resulting from the projected higher levels of
economic activity in each sub-basin. The major contribution to total
dissblved solids is expected to come from increased water applications
in agriculture. A basic assumption is that TGO of each sector in the
target years will depend upon-the availability of an adequate water supply
of a2 specified quality as vell as upon the demand for that sector's
outpﬁt. Thus, the quality-constrained projections are not complete
until we have arrived at a level and structure of economic activity
for each sub-basin where the accompanying water requirements -- both

quantitative and.qualitative -- are met,

The economic effects of a chahge (degradation) in water quality
can be shown through fhe use of the input-output model by making three
adjustments: 1) change direct coefficients where appropriate to
reflect changing costs; 2) adjust final demand to account for changes
in household demand; and 3) adjust final demand to reflect direct
changes in output. The procedure and the rationale for making such

changes are outlined below.

A. Methods for accounting for quality related changes in economic

activity.

1. Changes in coefficients where appropriate to reflect changing

costs.

a. Procedure —- Estimates of damages (benefits) resulting
from a change in water quality are converted into increases (decreases)
in costs for specific sectors (e.g., Agriculture) which are then trans-
lated into changes in direct coefficients. It was assumed that the
costs associated with the following inputs will increase.as a result of
deteriorating water quality and that these increases will be distributed

as indicated.
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(1) Fertilizer -- increases in fertilizer costs were dis-
tributed to the Chemicals, "Other" Retail Trade and Imports from Rest
of World sectors in the ratio of 76 percent, 12 percent and 12 percent

respectively. 36

(2) Dfainage —- coefficients in the Rentals and Finance
sector required adjustment to account for interest charges assoclated
with providing additional drainage structures to remove additional
leaching water. The adjustment was based on a 6 percent interest rate
calculated on one-fourth of the preseﬁt value of the capital cost of
the required increment in drainage capacity. The value of one-fourth
is based on an estimated 50 percent government contribution made in
annual paymetns with the average balance being approximately one-half

of the initial cost.

Payments to local govermments (irrigation districts) for construction
costs of off-farm installations are reductions of the profits and other
income row, and, therefore, no adjustments are required in the processing
sector. Similarly, depreciation and most maintenance costs for on-farm

systems are outside the processing sector and are offsets to profits,

(3) Labor -- additional labor costs represent a redis-
tribution of income within the household sector, and no adjustments are

required.

(4) Water costs —- payments for the diversion of addi-
tional leaching water are made to local, state and Federal govermnments.
Since these are outside of the processing sector, no adjustments of

coefficients was required.

b. Explanation -- changes (increases) in cost are trans-
lated into changes (increases) in direct coefficients. If final demands.
for all sectors are held constant, these increases in coefficients

will cause increases in most or all TGO's, and these changes measure

6Changes in cropping patterns resulting from salinity changes
may also require adjustmenst of coefficients because of varying
fertilizer requirements between specific crops. If shifts are between
sectors rathern than within a sector, coefficients will not require
further adjustments.
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the increased input, to column sectors required to maintain the former
level of final demand. These additional inputs required to obtain
the same agricultﬁral output as before are economic inefficiencies
introduced into the system as a result of deteriorating water quality.
The measure of such damages, therefore, will be the sum of all the

increases in TGO's brought about by the change in coefficients.

2. Adjustments in Final Demand Required because of Changes

in Houéehold Income.

a. Procedure -— final demands for certain sectors are
reduced to feflect the reduction of household income as costs (drainage,
fertilizer and additional water) increase, and profits are reduced.
Reductions in household final demand (column) are allocated to the
following (row) sectors: Eating and Drinking Places, "Other" Retail

‘Trade, and "Other" Services.

b. Explanation —-- assuming constant TGO's, increases in
costs reflected in the increases in coefficients lead to a reduction
of profits. Assuming that a reduction in profits is a reduction in
household income, lower profits will result in lower household con-
sumption. i.e., final demand. Changes in final demand from the house-
hold sector (column) are allocated among the row sectors in accordance

with the purchasing patterns of the households affected and by judgment.

3. Adjustments in Final Demand Required,because‘of Changes

in Agricultural OQutput.

Additional adjustments in final demand may be required
because of changes in yields and cropping patterns which results from

salinity increases.
a. Method -- reduce final -demand in agricultural sectors.

b. Explanation —- agriculfhral final demand adjustments
- are required (because of changes in yields and/or changes in cropping
patterns which result from salinity increases) to meet restrictions on

feasible total value of agricultural output. Soil characteristics
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may preclude maintaining the total value of agricultural output because
leaching requirements cannot be met. Adjustments iﬁ the Agricultural
sectors will have to be made on the basis of water quality, crop salt
tolerance and soil permeability. It was assumed that reductions in the
total output of a sector will result in a reduction in final demand

of that sector, i.e., that sub-basin interindustry demand will be
satisfied first, with production in excess of this level going to

final demand. The component of final demand that will reflect these

output changes most'readily will be exports.

B. Measuring the impact

The sequence of computer runs to calculate damages resulting

from the changes outlined above were:

1. A computer run using revised coefficients and original

final demand.

2, A computer run using original coefficients and revised

final demands.

In the first run the increases in TGO's resulting from revised (increased)

coefficients were the measure of damange and were added (ignoring alge-
braic signs) to the decrements in TGO's resulting from the lower final
demands in the second run. This sum represents total direct and indirect

damages resulting from a change in water quality.

It should be noted that various ways exist to accommodate water quality
deterioration in each of the affected sectors -- agriculture, industry,
and households. Some of these altefnétives are discussed above. The
decision as to the most likely alternative was made by the staff of
FWPCA and ERS on the basis of their agalyses. The resulting estimates
of the direct costs of such action were presented to the economic study
team as glvens and were subjected to further analysis to determine
secondary or indirect consequences of increased salinity. The results
appear in Tables CRB-18 through CRB-21. They indicate that nontrivial
damages resulting from water quality deterioration are expected to be
encountered only in the Gila and Lower Main Stem Sub-Basins. A technical
note detailing the steps followed in estimating.damages resulting

from water quality deterioration appears after the tables.
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Table CRB-18
DAMAGE INJECTION RESULTS

1980 Gila Economy
1980 Water Quality
I. Agriculture Damages

A. Decreases in total gross output

1. Direct = $192,800
2. Indirect = 87,800
3. Total = $280,600
II. Industrial Damages
A. Increased water treatmentAcosts
1., Direct = $ 18,400
2. Indirect = < 5,600
3. Total = o $ 24,000
B. Increased water purchase costs
1. Direct = $114,100
2. Indirect. = 0 :
3. Total = $114,100
“III. Household Damages
A. Incre;sed—géap Purchases
1. Direct = $1,559,210
2. Indirect = 318,990 : )
3. . Total : $1,878,200
IV. Total Direct Costs . . » $1,884,510
V. Total Indirect Costs e B . $ 412,390
R ) . .
VI. Total Damages . . 5 - $2,296,900

Sum of the TGO's on the Gila 1980
Unconstrained Table:

1$13,425,325,300
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Table CRB-19.

DAMAGE INJECTIOY RESULTS

1980 Lower Main Stem Economy
1980 Water Quality

I. Agriculture Damages

A. Decreases in total gross output

1. Direct = § 444,800
2, Indirect = 315,800 )
3. Total = . $ 760,600
I1. Industrial Damages
A. 1Increased water treatment costs
1. Direct = §- 8,000
2. Indirect = 1,700
3. Total = $ 9,700
B. Increased water purchase. costs
1. Direct = $ 38,100
2. Indirect = 0 .
3. Total = $ 38,100
I11. H&ﬁéehold Damages
A. Increased soap purchases
1. Direct = § 34,367
2. Indirect = 6,133 :
3. Total = $ 40,500
IV. Total Direct Costs = 4 T $ 525,267
V. Total Indirect Costs = S A 323,633
VI. Total Damages = " ) 848,900
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1.

III.

Iv.

VI.

. Table CRB-20
DAMAGE INJECTION RESULTS

2010 Gila Economy
2010 Water Quality
Agriculture.Damages

A. Decreases in total gross output

1. Direct = $321,300
2., Indirect = 168,700

Industrial Damages
A. Increased water treatment costs’

1. Direct = $ 82,400
2, Indirect = 26,900

3. Total

B. Increased water purchase costs

1. Direct. = « §515,400
2, Indirect = 0
3. Total =
- Household Damages
A. Inc;eaéed‘soap purchases
" 1. Direct . = $6,262,191

2. Indirect = 1,426,209
3.. Total = )

Total Direct Costs
Total Indirect Costs

Total Damages

Sum of the TGO's on the Gila 2010 -«
Unconstrained Table: s

$32,749,158,000
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$490,000
$109,300
$515,400
!
.$7,688,400
47,181,291
$1,621,809
$8,803,100



II.

I1I.

Iv.

VI'

Table CRB-21

DAMAGE INJECTION RESULTS

2010 Lower Main Stem Economy
2010 Water Quality

Agriculture Damages ~

A. Decreases in total gross output

1. Direct = $ 3,012,900
2, Indirect = 2,494,500 -
3. Total = $ 5,507,400

Industrial Damages

A, Increased water treatment costs

1. Direct = $ 126,200

2, Indirect = 44,400

3. Total = % 170,600
B. 1Increased water purchase costs

1. Direct = $ 617,900

2., Indirect = 0

3. Total = $ 617,900
Household Damages
A. Increased soap purchases

1. Direct = § . 84,792

2, Indirect = 15,208 .

3. Total = $ 100,000
Total Direct Costs = )

| T

Total Indirect Costs =

.

Total Damages
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C. The Final Quality-Constrained Projections

A computer run using revised coefficients and revised final
demands yielded a final set of TGO's which were "projections con-
strained for quality-related effects," i.e., they are maximum feasible
projections of total economic activity given a specific level of
water quality. Again, water quality deterioration was significant
only in the Gila and Lower Main Stem Sub-Basins.. The resulting
quality-constrained projections appear in the following input-output
tables a through c. A éomparision of the quality constrained and
unconstrained projections is presented in Tables CRB-22. Tables
CRB-23 contain absolute changes in coefficients over the time periods
1960~1980 and 1980-2010. '
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{7 Table CRB-LMS-22a
Absolute Changeé‘in'Direct Input Requirements Per Dollar
of Output in the Lower Main Stem Sub-Basin

1980 Quality Unconstrained ~ 1980 Quality Constrained 2010 Quality Unconstrained - 2010 Quality Constrained
Industry ' Industry
Producing Producing
d r L Oy £ WOy
I;uzZ;aZing d&f;ﬁ’ I?iﬁiﬁzy- ;§?<§7
F ' sing Q @
Food & Kindred . 000002 Food & Kindred . 000007
Lumber & Wood .000013 Lumber & Wood .000051
Chemicals . 000006 Chemicals .000029
Stone, Clay & Glass . 000003 Stone, Clay & Glass .000013
Other Manufacturing - . Other Manufacturing .000001
Wholesale Trade .00000%; , _ Wholesale Trade .000003
Eating & Drinking <07 ) Eating & Drinking .000002
Other Retail .000001 Other Retail .000003
Lodging , ' Lodging .000011
Other Services . Other Services .000003
Electric Energy .000055 Electric Energy .000430
Other Utilities Other Utilities .000004

Rentals & Finance Rentals & Finance .000001



0¢2

Industry

Table CRB-LMS-22b (1980)
Absolute Changes in Direct-Indirect Input Requirements
per Dollar of Output in the Lower Main Stem Sub-Basin

1980 Quality Unconstrained - 1980 Quality Constrained

Rentals & Finance

@ ’,
Producing \9.,0 \5‘% 0&0 . o“’t < »09 g'd'

‘Industry Sar M Yol & A o"'&@ 6‘0‘:&'&‘ &

Purchasing CF F T K Y T O &Y
Range Livestock
Feeder Livestock . 000001
Dairy .000002
Forage, Feed & Food .000002
Cotton .000001
Vegetable & Melon .000001
Citrus Crops .000002
Forestry o
Other Agriculture .000001
Uranium .000001

Copper
Other Mining .000003
Food & Kindred .000003 . .
Lumber & Wood ,v,\.000001' .000016 .000001 .000001 .000001 .000002
Furniture & Fixtures s

Paper & Pulp T _
Chemicals .000009 -000001
Primary Metals ‘
Printing & Publishing .000001
Fabricated Metels .000001
Textiles & Apparel
Leather & Leather Goods
Stone, Clay & Glass .000008 .000001
Other Manufacturing .000003
Wholesale Trade .000003

Service Stations .000002
Eating & Drinking .000002
Other Retail .000004
Agricultural Services .000001
Lodging .000001
Other Services .000001
Transportation : .000001 .
Electric Energy , 000002 .000001 .000058 .000003 .000001 . 000003 .000002 . 000006
Other Utilities ‘ .000001

Contract Construction .000001
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Table CRB-LMS-22b (2010)
Absolute Changes in Direct-Indirect Input Requirements
per Dollar of Qutput in the Lower Main Stem Sub-Basin
2010 Quality Unconstrained - 2010 Quality Constrained

Rentals & Finance

. 000004

Industry ¢§a§ o
Producing [ < < 59 «“
% . < L X :
o W oY & P ® ° N @ Y A%,
Industry ’\'é"\:"‘y o\’e%f e'é,:-"”yoo ‘00‘ 'a-’:’» b-q’»og’ v"" ”'00 ’bogqoo ef’é .ch’ " < 00&0 < &"b ov‘&
Purchasing P F¥ P P f cpegﬁ L F& F$ A
Range Livestock *. 000004
Feeder Livestock . 000006 , . .000001
Dairy ' .000001 .000016 .000001 .000001 , 000001 , 000002
Forage, Feed & Food .000001 , 000014 . ,000001 .000001 ,000001 .000001
Cotton .000009 .000001
Vegetable & Melon, . .000001 .000014 . 000001 .000001 , 000001 ,000001
Citrus Crops .000001 . 000014 .000001 .000001 ,000001 .000001
Forestry .000001 )
Other Agriculture .000010 .000001 .000001 T ,000001
Uranium .000001 .000015 .000001 -000001 ., 000001 .000002
Copper c
Other Mining .000001 .000023 .000001 .000001 .000001 000001 000002
Food & Kindred - ” .000001 .000017 .000001 000001 , 000001 .000002
Lumber & Wood .000003 , 000001 .000071 .000004 .000002 .000004 ,000003 .000007
Furniture & Fixtures :
Paper & Pulp
Chemicals .000002 ,000001 .000053 .000003 .000001 ,000003 , (00002 .000005
Primary Metals
Printing & Publishing . 000009 .000001
Fabricated Metals .000011 .000001 . .000001 000001
Textiles & Apparel
- Leather & Leather Goods
.Stone, Clay & Glass ,000002 ,000001 .000056 .000003 .000001 .000003 , 000002 .000006
Other Manufacturing .000001 .000025 .000001 .000001 .000001 ,000001 .000003
Wholesale Trade ..000001 .000018 .000001 .000001 , 000001 . 000002
Service Stations .000001 .000019 .000001 .000001 , 000001 .000002
Eating & Drinking .000001 .000015 ,000001 .000001 000001 .000002
Other Retail .000001 .000027 ,000001 .000001 .000001 , 000001 ,000003
Agricultural Services . 000008 ,000001
Lodging .000001 .000021 .000001 .000001 .000001°, 000001 . 000002
Other Services .000013 .000001 .000001 , 000001 .000001
Transportation . 000009 . .000001
Electric Energy .000017 .000005 .000003 .000457 .000001 .000024 .000011 .000025 ,000017 .000002 ,000046
Other Utilities .000010 .000001 .000001 .000001
Contract Construction , 000010 . 000001 ,000001
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Table CRB-G-22a

Absolute Changes in Direct Input Requirements Per Dollar
of Output in the Gila Sub-Basin

1980 Quality Unconstrained - 1980 Quality Constrained 2010 Quality Unconstrained - 2010 Quality Constrained

Industry’ Industry
Producing . Producing
' e & w

Industry L ‘ Industry & od
Purchasing &' Purchasing & Qg‘:"
Lumber & Wood . 000004 : Lumber & Wood . 200005
Printing & Publishing . 7 . ) Printing & Publishing .000001 .
Chemicals .000002 Chemicals .000003 |
Primary Metals . 000006 Primary Metals . 000007
Stone, Clay & Glass . 000002 ' . Stone, Clay & Glass
Lodging .000001 Lodging . 000001

Electric Energy - .000029 - Electric Energy .000062
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Rentals & Finance .

.000001

} ! : ' o~
Table CRB-G-22b (2010).
. Absolute Changes in Direct-Indirect Input Requirements
per Dollar of Qutput in the Gila Sub-Basin
2010 Quality Unconstrained - 2010 Quality Constrained
Industry o Rt N
Producing :&%@V‘& 00"'9 . 0‘&0‘9 g q;@ . Qo"'w .&0 . '&09 4”'0(:(?’6’ 0\3’ ®
) .
Industry . ’&Z\,’Vg Wt S @’Q' S &010*&' @&cf"o ,@‘”io“ Noc";’&é 0&0 > 004& & Qgé' &
Purchasing Q:('q\’ 3% 4¥ O 4@ <* g O'¥ e S A ¥ & S {”

Range Livestock .000001
Feeder Livestock .000001
Dairy . 000002
Forage, Feed & Food .000002
Cotton . 000002
Vegetables .000002
Citrus Crops .000003
Forestry
Other Agriculture .000003
Uranium .000008
Copper .000003
Other Mining . 000009
Food & Kindred . 000003
"Lumber & Wood . 000009
Furniture & Fixtures ,000003
Paper & Pulp PR . 000006
Chemicals B . 000007
Primary Metals .000013 ,000001 .000001 .000001
Printing & Publishing : .000003
Fabricated Metals .000004
Textiles & Apparel . 000002
Leather & Leather Goods . 000002
Stone, Clay & Glass , 000006
Other Manufacturing . , 000003
Wholesale Trade . 000006
Service Stations . 000004
Eating & Drinking . 000002
Other Retail . 000002
Agricultural Services . 000001
Lodging .000002
Other Services . 000002
Transportation .000002
Electric Energy .000003 .000001 .000001 ,000001L .000076 .000003 .000003 .000003 .000002 .000002 .000004
Other Utilities .000001
Contract Construction . 000002
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Industry
Producing

Industry °
Purchasing

Range Livestock
Feeder Livestock
Dairy

Forage, Feed & Food
Cotton

Vegetable & Melon
Citrus Crops
Forestry

Other Agriculture
Uranium

Other Mining

Food & Kindred
Lumber & Wood
Chemicals
Fabricated Metals
Stone, Clay & Glass
Other Manufacturing
Wholesale Trade
Eating & Drinking
Electric Energy
Contract Construction

Table CRB-LMS-23a (1960~1980)

Absolute Changes in Direct Input Requirements Per Dollar of Output
Greater Than or Equal to $0,003, for the Lower Main Stem Sub-Basin

1960 Quality Unconstrained - 1980 Quality Constrained

>
¢ 3
< \ > &>
d o o
e X AR > X N < O < < 2O o 2 &
o o? 0§>4§9 ;fﬁ déﬁéf) e ‘§°\§° 65? &P » $§P ‘355 é§9‘§> S
Ty Oy 9 o € FF F I Y VO g Y
-.109 -,003
-.005 .005
.017
. 007
.019
.010
- .004 _ . 004
ST .00 .003
.004 004
.004 -,038 .004 .004
-.013 . 004
.010
.006 . 005
.008
. 004 .003
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Table CRB-IMS~23a (1960-1980) - Continued
Absolute Changes in Direct Input Requirements per Dollar of Output
Greater Than or Equal to $0.003, for the Lower Main Stem Sub-Basin
1960 Quality Unconstrained - 1980 Quality Constrained (Cont'd)

Industry
Producing o S
& & & &
' & N Nﬁba ) <P¢ N e & dgy e%’
Industry ~o°¢ 0;& \990 Noo ,yo"’ & ,yoe, %Qe» o“‘ 4 & \?\, é’”,‘,{" 0‘,» 0’00
Purchasing F O S F A & RN S S
Q@' Q@ &4 Vsacfl o) ¢°¢l < Q)Q' 0 Q‘O < 00 Qg'.@’y
Range Livestock . 006, ' .014 .003
Feeder Livestock .025
Dairy .014 -,012 . 004 .005 . 006
Forage, Feed & Food .006 .004 ,010 . 006
Cotton . 006 . 003 . 004
Vegetable & Melon .008 -.029 . 006 004
Citrus Crops v .005 . 004 . 008 .009 .005
Forestry : -.068 .013 . 006
Other Agriculture Z%,011  .006 .005 . 004
Uranium SR ‘ .004 ,005 .005
Other Mining -,003 . 004 .004
Food & Kindred : . 003
Lumber & Wood . . 006 . .005
Chemicals .003
Fabricated Metals : .003
Stone, Clay & Glass . .007 .003
Other Manufacturing - 003 .003
Wholesale Trade .003 .005 . 004
Eating & Drinking ‘
Electric Energy : . 003

Contract Construction -, 004
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Table CRB-LMS-23a (1980-2010)

Absolute Changes in Direct Input Requirements per Dollar of Output
Greater Than or Equal to $0.003 for the Lower Main Stem Sub-Basin
1980 Quality Constrained - 2010 Quality Constrained

Industry
Producing .
x 4.“’& © » <
) - ! P S v > »Q'q" 3
Industry <& & S 4 @'> & 4 S N L9 S & 3
oY @ » o £ »° o < AR o> @ P S & 3 )
Purchas ing Q_f(rﬁ,& <;e,e:v ’&o Q,gy ‘$°1f’°, Q& o&w& Q‘& 0'&@9 40 4@9 Vﬁoo & Q&q&o
Range Livestock - =,003 -.003 .010
Feeder Livestock -.032 -.004
Dairy -.007 .004
Forage, Feed & Food 026
Cotton .005
Vegetable & Melon .026
Citrus Crops . 004 .005
Forestry
Other Agriculture Py .005 .004 : .005
Uranium i .005 .003
Other Mining .003 .003
Food & Kindred .006 ,005 ~-,028 ,003 .003 .003
Lumber & Wood : -.006 :
Chemicals .009
Printing & Publishing
Fabricated Metals
Stone, Clay & Glass - . .008
Other Manufacturing . 004

Wholesale Trade
Service Stations
Other Retail
Transportation
Electric Energy
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Table CRB-LMS-23a (1980-2010) - Continued

Absolute Changes in Direct Input Requirements per Dollar of Qutput
* Greater Than or Equal to $0.003 for the Lower Main Stem Sub-Basin
1980 Quality Constrained - 2010 Quality Constrained (Cont'd)

Industry
Producing % & ,
Gés 6;$.\9 & <;>’ ¢ < C$P
) 0 & o & & N o ? & L @ X A

Industry o°'°‘\?’g .‘&4 &o 6\? o2 é’»o’o &&4 0',;'\. ,yc?" -,,,00 “00444"0 &Q ef“b d;\ & N""y Q."" é} &p

Purchasing %&%G 3 yo Q‘Qép P QS’/" ‘8;,%044 0'9%0 & \’Q;QO 0,5,; é‘}, & Q_~o€,¢
Range Livestock : -, 006 . 004 .003
Feeder Livestock .003 .006 . 004
Dairy .005 .006 .004
Forage, Feed & Food .006 .005 . 005
Cotton .003 . 004
Vegetable & Melon .005 .003 - .004
Citrus Crups .003 .003 .004 . 005
Forestry . .003 : .003 .003
Other Agriculture Py .003 .005 .003 . .003
Uranium ERRE .005 .003 ,003 .004 .005
Other Mining .003 .006 .003 .003 .003 .003
Food & Kindred ‘ ' ' .003
Lumber & Wood oo .003
Chemicals .016 .003 . . 005
Printing & Publishing .004
Fabricated Metals ' ‘ .003 . 004
Stone, Clay & Glass -, ,011 . 004 .003
Other Manufacturing .003 ’ . .003 . 004
Wholesale Trade . . . 005
Service Stations .003

Other Retzil : .004 - . 004
Transportation ) ‘ : .003
Electric Energy ) - .003
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Industry
Producing

Industry
Purchasing

Range Livestock

Feeder Livestock -

Dairy

Forage, Feed & Food
Cotton

Vegetable & Melon
Citrus Crops
Forestry

Other Agriculture
Uranium

Other Mining

Food & Kindred
Lumber & Wood
Chemicals
Fabricated Metals
Stone, Clay & Glass
Other Manufacturing
Wholesale Trade
Eating & Drinking
Other Retail
Agriculture Services
Other Services
Transportation
Electric Energy
Contract Construction

Absolute Changes in Direct-Indirect Input Requirements per Dollar of Output

Table CRB-LMS-23b (1960-1980) .

Greater Than or Equal to $0.003 for the Lower Main Stem Sub-Basin
1960 Quality Unconstrained - 1980 Quality Constrained

& & 4906 A ‘90 ,\? < % <’el
¢ > ' < Lol & o D B
e x0.&" x° oy & 4 > N < > & 3 oY A0
Qg§b4§°§§>49? Jéﬁ 54;:§° & £?9<.° 4§? £§p69§’ d°N§> & 4 w§& \§?N>?é§¢<§y
-.003
121 -,009
-.008 -.005 . 005 .005
. 005 .017
. 008
. 005 .020
. 006 . 010
.004 _ . 004
P 019 .003
N | . 004 , 004
004 ~-,040 -,007 .004
. -,013 .005 -
.012 '
.009 .006
-.009 . 007
.003
.004 .006



Table CRB-LMS- 23b (1960-1980) - Continued ‘
Absolute Changes in Direct-Indirect Input Requirements per Dollar of Output
Greater Than or Equal to $0,003 for the Lower Main Stem Sub-Basin
1960 Quality Unconstrained ~ 1980 Quality Constrained (Cont'd)

0€e

Industry " , \5&
Producing < @ < &
Gﬁﬁ &N oo & _ & A > X & ei’
Tndustry o ® & ;909" .\0&0 41”0‘ o < A ,”c’é'\;sf:?".’J < ,»oe’g & ° ""‘@ < ,&"0 & 6&0 é?"\,y
. ) e’ )

Purchasing c;?:c?? g &L &;&»vﬁ,@é T & T ¥ S F°
Range Livestock .007 .018 .005
Feeder Livestock -.005 .030 .,004 .005
Dairy .003 .011  .010 .003 ,013
Forage, Feed & Food .007 .012 .010
Cotton .006 . 006 .003 .006
Vegetable & Melon .007 . 007 .025 .007 .008
Citrus Crops .007 .005 .003 .014 .011 .010
Forestry -.070 . .013 .004
Other Agriculture ~.010 .007 .003  ,006 . . 006
Uranium - ' .005 .006 .008 .009 .005 .013 . 007
Other Mining <004, . 004 .004 ,007 .006 .004 - ,006
Food & Kindred ) 004  ,004 .004
Lumber & Wood .003 -.017 .0l1 .007
Chemicals .004 .003 .004 .007
Fabricated Metals 004  .004 , 004 . 004
Stone, Clay & Glass .004 .004 .005 .006 .010 ' .004  ,009
Other Manufacturing .003  ,004 .003 .005 .006
Wholesale Trade .004  ,006 .004 .006 .
Eating & Drinking . 004 . 003 .003
Other Retail
Agriculture Services . 004
Other Services
Transportation .003
Electric Energy .003 .003 ) .005
Contract Construction ,005 . 006 .006 .003 .009 . 005
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Electric Energy
Contract Construction

/ !
Table CRB-LMS-23b (1980-2010) :
Absolute Changes in Direct-Indirect Input Requirements per Dollar of Qutput
Greater Than or Equal to $0.003 for the Lower Main Stem Sub-Basin
1980 Quality Constrained - 2010 Quality Comstrained

Industry .

Producing & I
. N a ‘QO ,C‘\ 0‘0 o" »Q%
Industry o & &> L S + o 28 & & 5

rchasin © & T Te® O NN P’ P Y NN
Pu 8 Qﬁiﬁs @3 9 qgi;; 4 d§2$$ N F TP S ¢ P

Range Livestock -.003 .011
Feeder Livestock -,036 ~.005 . 004
Dairy -.007 =.006 .004 .007
Forage, Feed & Food .007 ,027
Cotton . 005
Vegetable & Melon .007 .027
Citrus Crops _ .006 .005
Forestry
Other Agriculture .005 . 004 , 006
Uranium e .010° .005 .004 .005
Other Mining N : .003 .004 A
Food & Kindred -.006 .005 =-.030 =.004 .003
Lumber & Wood . ' -,006
Chemicals .011
Printing & Publishing
Fabricated Metals \
Stone, Clay & Glass .006 .009
Other Manufacturing . 006
Wholesale Trade
Service Stations
Eating & Drinking ~.007
Other Retail
Lodging
Transportation



Table CRB-IMS-23b (1980-2010) - Continued
Absolute Changes in Direct-Indirect Input Requirements Per Dollar of Output
Greater Than or Equal to $0.003 for the Lower Main Stem Sub-Basin
1980 Quality Constrained ~ 2010 Quality Constrained (Cont'd)

[AX

Industry % &
Producing & > o & Ko &

Indust 6 < ,bcf? & > & < A &"'09 » < > & o

ndustry o° e & N.e &, &N P o4 F M-S SN AR L g %

& X & O Wl S S o N & EPL N AN Y R

Purchasing é’obc,\. F &b c‘,04:;‘:& s vé%oé 0&%0{1 & *}:’f & o&&,&\, oooc)o& AT
- Range Livestock -,.007 . 005 .005
Feeder Livestock .004 .008 .006
Dairy .004 ,004 .,009 ,010 .004 .010
Forage, Feed & Food .006 .004 ,005 .008 - 009
Cotton .003 .003 .003 .003 . 006
Vegetable & Melon ,006 .004  .005 .006 .009
Citrus Crops .003 ,004 .006 .007 .009
Forestry 004 .004
Other Agriculture ' .004 .006 .003 .004 .005 .003 .007
Uranium .004 .004 .008 ,007 .007 .008 ,004 ,006 .Ol2
Other Mining .004  ,006 .004 . 004 .004 .005 .004 .003 ,006 .006
Food & Kindred .003 ,003 .005 005
Lumber & Wood : . 004 .004 .004 .003 . 005
Chemicals ' . 004 .019 .005 ,006 .004 010
Printing & Publishing ,005 .003
Fabricated Metals . 003 .003 .004 .006
Stone, Clay & Glass . 004 . 004 .006 .005 .014 .006 .004 ,010
Other Manufacturing 004 . 004 .005 ,006 ,004 .003 . 004
Wholesale Trade .0C3 . 006

Service Stations . 004
Eating & Drinking .004 .003
Other Retail .005 . .006
Lodging .003
Transportation .004
Electric Energy .004 .003 .005
Contract Construction ,003 . 004 . .003 . 004
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Industry
Producing

Industry
Purchasing

Range Livestock
Feeder Livestock
Dairy

Forage, Feed & Food
Cotton

Vegetables

Citrus Crops
Forestry .
Other Agriculture
Uranium

Copper

Other Mining

Food & Kindred
Lumber & Wood
Furniture & Fixtures
Paper & Pulp
Chemicals

Primary Metals
Printing & Publishing
Fabricated Metals
Textiles & Apparel

Table CRB-G-23a (1960-1980)

Absolute Changes in Direct Input Requirements per Dollar of Output
Greater Than or'Equal to $0.003 for the Gila Sub-Basin
1960 Quality Unconstrained - 1980 Quality Constrained

TLeather & Leather Goods

Stone, Clay & Glass
Other Manufacturing
Wholesale Trade
Service Stations
Eating & Drinking
Other Retail
Agricultural Services
Lodging

Other Services
Transportation
Electric Energy
Other Utilities
Contract Construction
Rentals & Finance

o @ N
e A : N &
¢ 3 0 4 & &
07 & O 2" & g < Y
> & ! > < < D> » < 2
G FL S g &g e & EaLE & &
AR D RO I S I - Y 4
-.011 -.018
-.017
-.008 .003
.015 - .005
.012  .006
.006 -.005 .005
‘ -,033
.010
-.074 © .009
.028
-.009



wet

Industry
Producing

Industry
Purchasing

Range Livestock
Feeder Livestock
Dairy

Forage, Feed & Food
Cotton

Vegetables

Citrus Crops
Forestry

Other Agriculture
Uranium

Copper.

Other Mining

Food & Kindred
Lumber & Wood
Furniture & Fixtures
Paper & Pulp
Chemicals

Primary Metals
Printing & Publishing
Fabricated Metals
Textiles & Apparel

1%b1e CRB-G-23a (1960-1980) - Cofrfinued

Absolute Changes in Direct'Input Requirements per Dollar of Output
Greater Than or Equal to $0,003 for the Gila Sub-Basin
1960 Quality Unconstrained - 1980 Quality Constrained (Cont'd)

Leather & Leather Goods.011

Stone, Clay & Glass

-Other Manufacturing

Wholesale Trade
Service Stations
Eating & Drinking
Other Retail
Agricultural Services
Lodging

Other Services
Transportation
Electric Energy

Other Utilities
Contract Construction
Rentals & Finance

. @ S o
@ ® T B (@ > @ 0 O VadiEN 4
v d> < ., © > A SN B NN % ¢ e S G
T o R & N0 Ao X7 ¥ P et T g oY AP
& > A XU AN L7 4 o Xy O AV () @
A ‘§f¥§> Qﬁ%égﬂ d$¢9 q;i§§>‘¢¢§;§>' PSS ﬁfﬁ}ﬁ? 0 d§;§§$’ 4$a¢@p
.003
.005
. 004
.030 -
.017 . 015 . 009
011
013 .003
. 009 .020
~-.004 .005 ., 009 .008 ,010
.006 .005 .007
. 048 . 005 . 007 . 005 .010
.013 .009 . . 008 . 008 . 026
. 005
-.005 .016 . 005 .004
-,094 .008
.008 . . 004
.010 . 004 * .008
. 044
.023 .021 ,010  .007
.007 .008
. .018
. 006 .006 . 007 . 004 . 007 .010
.099
. 006
-.028 .004 .023
,003
.004 -
004
. 005
. 005 . 004
-,003 .008 .013
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TanL CRB-G-23a (1960-1980) - Contintied

Absolute Changes in Direct Input Requirements per Dollar of Output
Greater Than or Equal to $0.003 for the Gila Sub=Basin

Industry

1960 Quality Unconstrained - 1980 Quality Constrained (Cont'd)

Contract Construction -
Rentals & Finance

Producing o .59& < o
& PSS e N & & Pind & w"égy
Industry cf*‘ 29 @9"’»&& ,oo"' ,;)’ &C’ & ¢ 2P .ocr" é‘v S & d‘,\ & ,:’\}’ c'sf' & é?'
Purchasing X% R 2PN Qg,(' ‘;39%0 4f (4 o &* 4}2‘» & o <F Q‘»’"’”
Range Livestock .012 .009
Feeder Livestock -.008 .018
Dairy .004
Forage, Feed & Food -.010 .005 .004
Cotton -.007
Vegetables -,076 .013
Citrus Crops -,009 .003
Forestry .017 .006
Other Agriculture -,011 -,008 .003 ,007 - .003
Uranium .020 ,005 ,008 ,020 .014
Copper. .005 .007 .04  ,005
Other Mining . .003 - .008 .005 .019 .027 013 ,012 .131
Food & Kindred .004 .005 ,004
Lumber & Wood .004 : .015 .00 .005 .004 ,010
Furniture & Fixtures .003 ,005 . 006 . 004 .008
Paper & Pulp .016 .009 .005 .010
Chemicals .011 .008 .008 .011
Primary Metals .003 .009 .011 .013 .006 .020
Printing & Publishing .006 .007 . .007
Fabricated Metals -.120 .011 ,011 .008 .013
Textiles & Apparel .005 .005 .,003 ,005 .003 .005
leather & Leather Goods .011 .005 .004 .006
Stone, Clay & Glass .005 .003 .006 .005 .006
Other Manufacturing .006 .009 .006 .004
Wholesale Trade .003 .003 . 006 .005 .005
Service Stations ‘ ' .005 .004 ,008
Eating & Drinking . 009 .005 . 004
Other Retail . 007 .006
Agriculture Services
Lodging .003 .003
" Other Services .004 . )
Transportation .005
Electric Energy .006 . 006 .009 .004 .006
Other Utilities .003 .003 ,012 ,003 .003 .004 ,003 .005

.004
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Table CRB-G-23a (1980-2010)

Absolute Changes in Direct Input Requirements per Dollar of Qutput
Greater Than or Equal to $0.003 for the Gila Sub-Basin

Industry
Producing

Industry

Purchasing g

&8

05

G O
Y O
e &

©
QH'

&

4 >

1980 Quality Constrained - 2010 Quality Constrained

Range Livestock
Feeder Livestock -,011
Dairy

Forage, Feed & Food
Cotton

Vegetables

Citrus Crops
Forestry

Other Agriculture
Uranium

Copper’

Other Mining

Food & Kindred
Lumber & Wood
Furniture & Fixtures
Paper & Pulp
Chemicals

Primary Metals
Printing & Publishing
Fabricated Metals
Textiles & Apparel
Leather & Leather Goods
Stone, Clay & Glass
Other Manufacturing
Wholesale.Trade
Service Stations
Eating & Drinking
Other Retail
Agricultural Services
Lodging

Other Services
Transportation
Electric Energy

Other Utilities
Contract Construction
Rentals & Finance

.009

.008

~.010
-.090
-.161

-.017

-.006 .010 ,004

-.017

.003

.003

.010

.010
.003

.030

. 005
.007
.050

.004

.023

.011
.006

.010
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Table CRB-G-23a (1980-2010) - Continued

Absolute Changes in Direct Input Requirements per Dollar of Qutput
Greater Than or Equal to $0.003 for the Gila Sub-Basin
1980 Quality Constrained - 2010 Quality Constrained (Cont'd)
- Industry @ ‘
[

Producing

Industry
Purchasing

(R XA

- Other Manufacturing

Range Livestock
Feeder Livestock
Dairy .
Forage, Feed & Food
Cotton

Vegetables

Citrus Crops
Forestry

Other Agriculture
Uranium

Copper

Other Mining

Food & Kindred
Lumber & Wood
Furniture & Fixtures
Paper & Pulp
Chemicals

Primary Metals
Printing & Publishing
Fabricated Metals
Textiles & Apparel
Leather & Leather Goods
Stone, Clay & Glass ’

.003
. 004
.008

. 007

.003

. 005
Wholesale Trade
Service Stations
Eating & Drinking
Other Retail
Agricultural Services
Lodging

Other Services
Transportation
Electric Energy

Other Utllities
Contract Construction
Rentals & Finance

-.003

.003

-.023
-.100

.009
.005

. .015

-.003

.040
.031
.007
. 007

.005
.005

.006

.005

.006

.003

. 004

.008

.014

.008

.004
.008
.005
.003
. 005
.003
.003
.003
.003
.003
.003

.003

.033

.005
. 006
.003

.003

.021

.005

.042

.007
.003

.005

010

.003

.003
.005

i .055

.006
.005
. 006
.006

.005
.005

.009
.005

.010
.009

.003

.003
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Industry

_Table CRB-Gf23a (1980-2010) - Continued

roducin [ ¢§° ’ ’ 9
i ® %\' &P q,so,% & S 2 < N X2 'b-é‘ 00"&
Industry &0 > o0 .&O &t-"' " ,b’s’}' ,g»c’ N bq;" ¥ N & & ocf' ‘9} vef' \”5’ & N &
Purchasing & @@' % ex* Q?'Q-é’ 0°Q_cv<’ Vg%‘, A9 g e < Y ‘;»\'q, 0"'_60"' P 3 ¥ <
Range Livestock ,007
Feeder Livestock -.003 ,005
Dairy .003 .003 .003
Forage, Feed & Food -.003 .003
Cotton .003 .004
Vegetables .009 .003
Citrus Crops -,.005
Forestry ‘ .003 . 004
Other Agriculture -.011 ,012 .004
Uranium .005 ,010 .025 ,005
Copper. .004 - .004 .015 .018 . 006 .010 .005 . 005
Other Mining . 004 .006 . 005 .005 .020 .025 .005 .025
Food & Kindred .016 .003 .,010 .006 .003 ,008
Lumber & Wood . 003 .007 . 007 . 005 .010 .005 .008 .011
Furniture & Fixtures . 009 .003 ' A . 004 .003 .007 . 007 .008
Paper & Pulp .005 .003 . 004 .020 .015 . 006 .010
Chemicals - .003 .004 . 005 .009 .005 . 004 .010
Primary Metals ~ .003 .003 ,004 .003 .004 .,006
Printing & Publishing .003  ,003 .003 ,003 .003 .004 .003 .005
Fabricated Metals .006 ,003 .005 .005 . 006 .009 .005 .003
Textiles & Apparel . 004 .003 .003 .006 . 005 . 004 .006 .004 .003 . 007
Leather & Leather Goods ,003 .008 ,003
Stone, Clay & Glass .003 .006  .003 .003
Other Manufacturing . 004 ,003 . 006 . 005
Wholesale Trade . 004 .003 .003 .003 .005 .003 .003
Service Stations
Eating & Drinking .003
Other Retail -.020
Agricuture Services , 003
Lodging . 004
Other Services . 004
Transportation :
Electric Energy .010 .003
Other Utilities .003 . 003 ,003
Contract Construction .003
Rentals & Finance .003 ,003
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Table CRB-G-23b (1960-1930)

Absolute Changes in Direct-Indirect Input Requirements per Dollar of

Output Greater Than or Equal to $0.003 for the Gila Sub-Basin

1960 Quality Unconstrained ~ 1980 Quality Constrained
Industry >
Producing Qﬁb' °
Industry &

v &
Purchasing Q® & Cf'OQ PO

&° GP ) X, g
PP & gty @ 2 @5*

Range Livestock

Feeder Livestock -,011 _ -.019

Dairy -.018

Forage, Feed & Food

Cotton

Vegetables

Citrus Crops

Forestry : .

Other Agriculture .003 ~-.008 . ,003

Uranium - ,015

Copper

Other Mining

Food & Kindred .009 -.004 - .005
Lumber & Wood . . -,033
Furniture & Fixtures

Paper & Pulp -.019
Chemicals :

Primary Metals

Printing & Publishing

Fabricated Metals

Textiles & Apparel i

Leather & Leather Goods . 004

Stone, Clay & Glass

Other Manufacturing

Wholesale Trade

Service Stations

Eating & Drinking

Other Retail

Agriculture Services

Lodging

Other Services

Transportation

Electric Energy

Other Utilities

Contract Construction

Rentals & Finance

.013
. 005

-.058

.017

.006

- .006
.003

.004
.010

.009
.068

. 024
.022

037

1,013
.006

-.009

.010
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Industry
Producing

Industry
Purchasing

‘Range Livestock

Feeder Livestock
Dairy

Forage, Feed & Food
Cotton

Vegetables

Citrus Crops
Forestry

Other- Agriculture
Uranium

Copper

Other Mining

Food & Kindred
Lumber & Wood
Furniture & Flxtures
Paper & Pulp
Chemicals

Primary Metals
Printing & Publishing
Fabricated Metals
Textiles & Apparel

!

Table CRB-G-23b (1960-1980) -"Continued

Absolute Changes in Direct-Indirect Input Requirements per Dollar of

Output Greater Than or Equal to $0.003 for the Gila Sub-Basin
1960 Quality Unconstrained =- 1980 Quality Constrained (Cont'd)

Leather & Leather Goods,01l6

Stone, Clay & Glass
Other Manufacturing
Wholesale Trade
Service Stations
Eating & Drinking
Other Retail
Agriculture Services
Lodging

Other Services
Transportation
Electric Energy
Other Utilities
Contract Construction
Rentals & Finance

.023

-] L P ~§5 Y
S 7 > Rl A ?;e e &
ép}§$ é?Pb- quq o A2 ¢§%}9 xfyéﬁb 4;» ¥ & o ‘fﬁ «® &
VT PP F P @ Y R S L g
.004° -
. 006 .005 ,003
. 005 .,013 .004
. 031 .005
.018 .016 .015 ,003
.012
.003 .015 . 007
.014 .005 ,008 .010 -.011
-.003 . 006 .013 ,0l4 017 .004
.003 .007 .007 .013  .005
. .009 .005 .011 ,Ol1 .018 .012 .008
.019 .004 ..011 .006 .009 .018 .030
.006 - .009 .005
.020 .013 ,007
-.095 ,011 .003 .008
.010 .004 .003 .009 .005
.003 . .006 .011 .010 .005 .005 .022 .005
.016 . 049 .008 ,.007
‘ .026 .024 o .019 ,008
. 007 .011  .003
.004 .005 .022 .009 .009
. 004 .029 .008 . 005
", 008 .008 .009 .006 ,004 .01l .017 .003
' .122 .005
. 004
.009 .012 . 007
-.028 .005 .007 .025
. 006 . 006
.008 . 005
.010
.004 .010
.010 ,006
-.004 .014 .013
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Table CRB-G-23b (1960~1980) =~ Continued

Industry o
Producing o o,; - && e & o & é}? e'd-
o S R b 2 & & e Y Ne
Industry p c\’vé:yo g ’&t& \& ‘(:00‘9‘?8"\’ 4\’0‘3»9’2’ R é,?‘ ef"@»o Q?QQQ‘Q' \.oé’eﬁ@ ~c~°¢‘\r’¢» oov‘('c'%dv s é?;&@o
Purchasing D oP 94,’\' O @ o g &8 &(} P F &,’\' Cep Fo¥
Range Livestock .014 .013
Feeder Livestock -.012 .024 .004 .009
Dairy -,006 .005 .008 .009
Forage, Feed & Food -.010 .003 .005 ,008 .009
Cotton ~,006 .004 ,005 .013 .003 ' .006
Vegetables -.076 .016 . 004
Citrus Crops -.009 .005 . 004 . 007 . 007
Forestry .003 .008
Other Agriculture -.010 -.010 .003 .007 .011 .009
Uranium .005 .026 011 .012 .031 .024
Copper .003 . 004 . 006 .009 .019 " .010 .005 .010
Other Mining .003 .006 .007 .011 014  .034 . 047 .025 .032 .175
Food & Kindred .004 .009 .015 .013 . 006 .005 .013
Lumber & Wood .006 . 004 .019 . 014 .008 .008 .015
Furniture & Fixtures . 006 .011 011 .007 014
Paper & Pulp .004 .004 .022 .016 .009 .004 ,.016
Chemicals .003 . 004 .003 .016 .016 ,019 .009 .008 044
Primary Metals . 004 - .005 . 006 .012 . 026 .024  .019 014 .042
Printing & Publishing .006 .003 .010 .014 .015 .008 . 006 .015
Fabricated Metals .008 .003 -,124 .018 .019 .011 .005 .022
Textiles & Apparel .007 .007 . 005 .008 .005 .005 .008
Leather & Leather Goods .015 .007 .010 . 007 .007 .013
Stone, Clay & Glass . . 009 .008 .016 .016 .009 .009 .034
Other Manufacturing .003 . 004 .008 .012 .015 .010 011
Wholesale Trade .006 . 004 . 004 .011 .011 . 006 . 007 .012
Service Stations .003 " L.004 . 007 . 007 .012
Eating & Drinking .013 .004 .005 .004 .009 .008
- Other Retail . 004 . 004 .010 .005 .004 .005 . 009
Agriculture Services .003 . 004
Lodging .006 .003 .,004 .004 .006 .005
Other Services . 005 .004  ,004 .006 .006
Transportation . 004 -.004  .008
Electric Energy . 007 . 004 . 009 .015 . 007 . 005 ,011
Other Utilities . 005 . 004 .015 . 006 .006 . 006 .006 . 009
Contract Construction : . 006 L005 .008
Rentals & Finance . 003 ,004  .005



: Table CRB-G-23b (1980-2010)
Absolute Changes in, Direct-Indirect Input Requirements per Dollar of
Output Greater Than or Equal to $0.003 for the Gila Sub-Basin
1980 Quality Constrained - 2010 Quality Constrained

e

Industry Q>
Producing v & 4% \,00 @
B & 2 2 @ < ot '

Industry ¢’qg’4°é' ePbo-a"'é/ 36 o“‘q’z&b 6"00 & »'Oé’oQg & ~°& o""»y & &Y

Purchas ing @,\;Y < ,\;5' 4 < ¢S Ac' (<) 0,(’ 4’0 0" S é Q" c,o 0-(, &Q
Range Livestock
Feeder Livestock -.012 -,098
Dairy -.004 -.004 ~-.168
Forage, Feed & Food -.005 .012
Cotton ' .009
Vegetables .005 -
Citrus Crops ,003 . 005
Forestry
Other Agriculture -,024 . 004
Uranium .010 .015
Copper, : .013 ,014
Other Mining . : .009 ..085
Food & Kindred -,010 ,009 -,035 =-,003 .011 . .004 .003 . 004
Lumber & Wood -.017 .003
Furniture & Filxtures

Paper & Pulp -,009
Chemicals ‘ . 042
Primary Metals -.016 .022
Printing & Publishing
Fabricated Metals .012 .039
Textiles & Apparel
Leather & Leather Goods -.009
Stone, Clay & Glass : .030
Other Manufacturing . .007 .016
Wholesale Trade .003
Service Stations
Eating & Drinking -.003 .003
Other Retail
Agriculture Services
Lodging
Other Services
Transportation
Electric Energy
Other Utilities

Contract Construction - ,004 ,042

Rentals & Finance
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Industry '
Producing

Industry
Purchasing

Range Livestock
Feeder Livestock
Dairy

Forage, Feed & Food
Cotton

Vegetables

Citrus Crops
Forestry

Other Agriculture

Uranium

Copper

Other Mining

Food & Kindred
Lumber & Wood
Furniture & Fixtures
Paper & Pulp
Chemicals

Primary Metals
Printing & Publighing
Fabricated Metals
Textiles & Apparel

Leather & Leather Goods.003

Stone, Clay & Glass
Other Manufacturing
Wholesale Trade
Service Stations
Eating & Drinking
Other Retaill
Agriculture Services '
Lodging

Other Services
Transportation
Electric Energy

Other Utilities
Contract Construction
Rentals & Finance ‘

Table CRB-G-23b (1980-2010) - Continued

Absolute Changes in Direct-Indirect Input Requirements per Dollar of

Output Greater Than or Equal to $0.003 for the Gila Sub-Basin

1980 Quality Constrained - 2010 Quality Constrained

Y4 & @ &§’ (2 Fad
v T e o"?ﬁ £ e .o';Jg N & %-c ¢ c}%g &
¥ * L8 & PA SN SN P S g $ s
o0 \52955 P & Qﬁigf?'-¢€;§9 3" «f:gé' \ézgﬁy o 66;§> &
.042 .003 . 004
.033 .004 .006
.008 .005
.004 .008 .004 .005
.007 .011 .007" - .007
. 006 .005 .012 - .015 °.006 .005
.010 .007 .011 .005 .014 . .007
.003 - .007 017 -.012 .023 .019 . 009
011 .005 . 007 .008 .,0l4 .019
.004 .004 .006 . 009 . 005
-.027 .012 .007 .012 .011
~-.108  .007 .005 .007
' .008 . 008 . 004 . 006 .013 .006
. 009 .011 .010 -.012 .010 .019 . 008
. 004 .018 .005 .005 . 005 .006 .004
.019 .007 .028 .005 .020 011
.005 .007 .003 -+, .009 .006
.005 .003 . 006 .005
.006 .003 . 009 .008 :
.008 . 006 .008 .011 .005 .009 .010 .019 .005
. 004 .003 . 004 .016 . 006
. 004 .003 .003"
. 005 .004 . 004 . 007
. 004 .035 .004 ,003 -.019
. 003 . 004 004
. .005 .005 - -
.004  .003 .005
.003 . 004
. . . 006 .003
-,004 .005 . 006 . 004 .065 . 093 .013 .006
,003 . 004
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Table CRB-G-23b (1980-2010) - Continued

Absolute Changes In Direct-Indirect Input Requirements per Dollar of

Output Greater Than or Equal to $0.003 for the Gila Sub-Basin
1980 Quality Constrained - 2010 Quality Constrained

Industry

Producing 45» . »°
& P 4 L0 Séif & < &? dﬁy 6& " §$? $§

Industry c?%&? #ﬁi? {§§;¢N {éﬂbp ‘&Q Qgﬁgg” d§%59\§§;§? 6&=D? éy Qgﬁ;
Purchasing \ 7> P O'q2” (. &P & Q7 O TP <
Range Livestock . 009
Feeder Livestock -.005 =-.011 . 004

Dairy -.004 -,009 -,012 . 004

Forage, Feed & Food -.003 .005 . 006 .008 .003 .008
Cotton . 007 . 006 .009 .005 .009
Vegetables’ .009 .004 .005 ,006 .003 .007
Citrus Crops -.005 .005 .004 .006 .005
Forestry .003 .005
Other Agriculture -.010 ' .005 .006 .019 .005 ,003 .01l
Uranium .005 .010 .017 .038 .011 .018 .021
Copper .005 . 007 .003 .022 .027 .015 .016 .011 .017
Other Mining .005 .008 .014 .009 .019 .,042 ,053 .0i5 .,019 061
Food & Kindred . 004 . 008 .017 .015 . 006 . 008 .018
Lumber & Wood .003 .009 L011 . 009 .016 .009 .014 .017
Furniture & Tixtures . 004 . 007 . 007 .013 .011 .013
Paper & Pulp - ,007 . 004 .007 .021 .023 .010 . 004 .015
Chemicals .005 .009 .003 .012 .021 .020 .010 .009 .030
Primary Metals . 007 .020 .026 .021 .016 .016 .025
Printing & Publishing . 004 .005 . 004 .007 . 009 .010 .006 . 007 .011
Fabricated Metals . 004 .005 .010 . 004 .013 .018 .023 .013  .009 .021
Textiles & Apparel . 004 .004 . 007 .008 . 007 .010 . 006 . 006 .011
Leather & Leather Goods .006 .008 .015 . 006 008
Stone, Clay & Glass .005 .009 .012 .020 .008 . 006 .018
Other Manufacturing .004 .010 .011 .015 .010 .003 012
Wholesale Trade . 005 . 004 . 007 .009 .008 .007 .005 .008
Service Stations .003 . 004 .004 . 004 . 004
Eating & Drinking . 004 .005 . 005 .003 .003 .006
Other Retail .003 . 004 004
Agriculture Services . 004 . 004
Lodging .003 .007 .003 .004 . 004
Other Services .004  .005 .004 .004
Transportation .005 .005 .006 . ,004 .003 005
Electric Energy .003 .003 . 004 .016 . 006 .005 . 004
Other Utilities .003 . 005 . 004 . 004 .005- . 004
Contract Construction .020 .015 . 009 018
Rentals & Finance . 004 . 005 004



Technical Note: Procedures to be Followed in Calculating Damages

Résulting from Water Quality Deterioration

I. FWPCA has developed four types of damages. They are indicated

below and will be treated as shown.

A. Changes in yield, or depression in TGO (agriculture sectors).

1.

Injection

These will be treated as final demand (FD)Achanges. The FD

'in a given sector will be decreased by an amount necessary

to meet the given depression in TGO. A changed FD will

be used in éonjunction with the unconstrained coefficients

on the 1980/2010 computer format. These FD changes should

be made singly. That is, the entire unconstrained table, with
the exception of the FD of the agriculture sector under
analysis, should be here used. Thus, if determining the

FD decrease necessary to lower the TGO of Sector No. 5 of

the 1980 LMS, all of the unconstrained FD's for the entire
1980 LMS, except FD No. 5, should be used. We thus eliminate
TGO decreases due to interindustry effects. Hence, the IMS

or Gila, for a given year, will require a minimum of nine '
(the number of agriculture sectors) computer runs to determine
these FD depressions. This precaution about running the FD
changes singly is only necessary if the FD change in a given
sector is large enough to cause interindustry effects. This

may well not be the case with some sectors.
Measurement of Damages

Damages are measured by TGO differénces. After a sector's
FD has been changed the necessary amount, the subsequently
new TGO in each sector should be subtracte@ from the uncon-
strained TGO in that sector. The sum of these differences

will be a measure of the damage due to salt in one of the

agriculture sectors. Then when the FD in the next sector

is changed as per the above procedure, a new sum of TGO
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differences should be calculated. We see, then, that there
will be nine sums of TGO differences. These nine should
be added to determine damages due to increased salinity in

 the agriculture sectors.
B. Cost of purchase of more water.
1. 1Injection

These will cause no change in the I-0 tébles. This is because
these effects will be compensating and entirely within a

given industry's column intersections with different parts

of the Total’Payments row. Specifically, as Industry A
purchases more water, the Industry A column entry with the
Government row entry will increase; But this increase will
be met with a simultaneous and equal decrease in the wages
and/or income-profit sector of the Total Payments row. Thus,
the net effect is zero in the I-O table. These compensating

changes would take place, also, in the Final Demand vector.
2. Measurement of damages

Damages are represented by the total of the increased water

purchase costs of every industry.
C. Households -- increased pﬁrchases of soap.
1. 1Injection

These will be final demand changes. FD's will be changed

to reflect new household purchasing patterns. First compute
the amount of every dollar expended by households that is
spent in each of the processing sector's sectors. Then sum
these to determine how much households spend, in toto, in
the processing sector. This tells us, approximately, how
much of the new soap purchase will affect ‘the processing’
sector's Final Demands. Assume that the new soap purchases
will affect. the following sectors:‘ Eating and Drinking;
Retail Trade; and Services. Sum the coefficients of these

three sectors and divide each coefficient by this sum.
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This tells us how much Final Demand will change in each of
these three sectors. Now multiply these new coefficients

by the in toto sum of all of the coefficients. We now have,
approximately, the amount that each of the three sectors'
Final Demand will decrease due to increased soap purchases.
Now account for trade margins. In those sectors where
margins were used, multiply the final coefficient by the
relevant trade margin. Thus, we have the coefficients of
Final Demand decrease due to increased soap purchases, But
as the new soap purchases will come from the Retail sector,
the coefficient of Final Demand decrease should be increased
in Retail Trade by the in toto sum of the processing sector
coefficients times the Retail Trade margin. We now have
three coefficients that tell us how Final Demands are affected
in the three sectors. All will be negative except the Retail
coefficient. Now, to determine the exact Final Demand

change in each of the three sectors, multiply the coefficient
of Final Demand change times the increased soap purchase.
These coefficients have been computed for the IMS and Gila

Sub-Basins as if these two sub-basins were aggregated. They

are: .
Sector Coefficient of FD Change
Eating and Drinking -.0671
Retail .0696
Services -.1450

We use these coefficients to determine Final Demand changes
and thence inject these three Final Demand changes into
1980/2010 format. We use the unconstrained table and inject

these changed FD's simultaneously.
Measurement of damages

Sum the absolute differences, by sector, of TGO's.

This sum is the damage to Households.
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II.

ITT.

D. Increased Treatment Costs (Industrial Sectors)
1. 1Injection

Using the 1960 éomputer format, increase the Industry A
Column intersection with the Retail Trade row by the amount
of the treatment cost times the retail trade margin. Now
perform the inversions, with the entife unconstrained

table except Industry A, yielding a new transactions table.
Again, this should be done singly by industry to eliminate

interindustry effects if these are present.

2. Measurement of damages

As each industry's treatment costs are injected, sum the
differences in TGO's, by sectors, of every sector. Thus,
21 sums would result in the IMS for a given year. The

sum of these sums would be damages due to treatment costs.

Note: As each industry's treatment costs are singly
injected into the transactions table, record the new
direct coefficients in that industry's column. These

new coefficients will be later used.
Total Damanges

The sum of the damages as computed in I. A,2., I. B.2., I. C.2,,
and I. D.2. will be the total damages to the economy in a given

year in a given sub-basin.

Quality Constrained Projection

The original unconstrained table will undergo two changes.
A. Final Demand Changes

Compute the algebraic sum of the changes, by sector, as
determined in I. A.1. and I. C.1. Change the unconstrained

Final Demands by this sum.
B. Direct Coefficient Change

Use the new direct coefficients as noted in I. D.2. There

will be one coefficient change per industrial sector.
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Injection

Enter all Final Demand and direct coefficient changes
simultaneously on the 1980/2010 computer format. The result
will be the quantity-quality constrained projection.
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