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Table A.2 (continued)

DETAILS OF THE I-0 AS USED BY TAYLOE MURPHY INSTITUTE
AND GIBBS AND HILL

s/ The proportionality assumption was accepted by Mr. John Yellich of
Marline Uranium Corporation and Mr.Joseph Nagy of Gibbs and Hill in a
telephone conference with John L. Knapp and William T. Smith II, on July
25, 1984. é

t/ See the Expenditure Tables for State Operations, A.18--A.21.

u/ Virginia Employment Commission, Covered Employment and Wages
{Richmond, 1982}.

v/ Deflated with the Consumer Price Index, U.S$. Department of Labor,
Bureau of Labor Statistics, Consumer Price Index.

w/ 55 percent of the General and Administrative jobs listed by

Marline Uranium Corporation and Union Carbide Corporation (An Evaluation,
Table 1.3-10, p.I1.3-19), were comparable to manufacturing jobs in the
RSA. (Jim Heilman, Mary Lynn Dubler, John L. Knapp, and Julia H.

Martin. Virginia Occupational Demand, Supply and Wage Information.
(Charlottesville, Virginia: Tayloe Murphy Institute, 1983): Table A.8).
Averaging those salaries gives a wage bill that is 2.25 percent higher
than the wage bill given by Marline for General and Administrative jobs.
On the other hand, only 33 perecent of the mining jobs listed by Marline
Uranium Corporation and Union Carbide Corporation {(An Evaluation, Table
I1.3-8, p. 1.3-16 and Table 1.3-9, pp. 1.3-16 1.3-18) were comparable to
manufacturing jobs in the RSA. Averaging those salaries yields a wage
bill that is 8.8 percent lower than the wage bill given by Marline for s
mine workers. Given the paucity of information and the closeness of the
wage bills given the available information, there gseems no reason to
revise the Gibbs & Hill estimate.

&/ Our discussion of Gibbs & Hill's use of the two~step procedure is
based upon a telephone conversation with Ms. Zoe Amargis of the Bureau
of Economic Analysis.

y/ U.S. Department of Commerce, Bureau of Labor Statistics. "Time
Series Data for Input-Output Industries -~ Output, Price, and
Employment,” unpublished printout (May 22, 1984}.




TABLE A.3

COMPARTSON OF RIMS 11 INDUSTRY CLASSIFICATIONS AND OBER INDUSTRY CLASSIFICATIONS AS SELECTED BY
GIBBS AND HILL AND THE TAYLOE MURPHY INSTITUTE TO GENERATE EMPLOYMENT-EARNINGS MULT IPL IERS

UMS I Classlfication

Gibbs and Hiil's Choice of
OBER Classification

Agriculture

Forestry and flsheries

Coal mining

Fetroleum and natural
gas mining

Other mining
New construction

Malntenance and repalr

Food and kindred products

Textiles

Apparel

Paper
Printing and publishing
Chemicals

Rutber and leather

Lumber and furaiture

Stone, clay, and glass
Primary metals
Fabricated metals

Nonelectr ical machinery

Slectr lcal machinery
Votor vehicles

Tther fransporation
aqui pment

Instruments

discel laneous manufactur ing

fransportation
Tommun Ication

Filities

Agricultural production

Agricultural services, forestry
and fisheries

Coal mining

011 and gas extraction

Nonmetal lic mining excluding fuels

Construction

Food and kindred products
Textile mil! products

Apparel and other fabricated
textite products

Paper and allied products
Printing and pubiishing
Chemicals and allied products

Rubber and miscel lanecus
plastics products

Lumber products excluding
furniture and TIXTres

Stone, c¢lay and gfass products
Primary metals
Fabrlcated metals

Machinery excluding elecirical
mach inery

Electrical machinery
Motor vehicles and egquipment

Transportation equipment
axcluding motor vehicles

Instruments

Miscel lansous manufactur ing

Transportation, communication,
and utilities

Tayloe Murphy Institute's
Choice of OBER Classification

Agricultural production

Agricultural services, foresiry
and fisheries

Coal mining

Ol and gas extraction

Nonmetal Hic mining excluding fuels

Construction

Food and kindred products
Textile mil} products

Appars!| and other fabricated
textlle products

FPaper and allied products
Printing and publishing
Chemicals and allisd products

Rubber and miscel faneaus
plastics products

Lumber products exciuding
furniture and TIXTFes

Stone, clay and glass products
Primary metals
Fabricated metais

Machinery exciuding electrical
mach inery

Electrical machinery
Motor vehicles and equipment

Transporation equipment
exciuding motor vehicles

Ingstruments

Miscel laneous manufactur Ing

Transporation, communlication
and utilitles
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TABLE A3 {continued)

COMPARISON OF RIMS |1 INDUSTRY CLASSIFICATIONS AND OBER INDUSTRY CLASSIFICATIONS AS SELECTED BY
GIBBS AND HILL AND THE TAYLOE MURPHY INSTITUTE TO GENERATE EMPLOYMENT-EARNINGS MULTIPLIERS

RiMS 1 Classification

Gibbs and Hitl's Choice of
OBER Classification

Tayloce Murphy Institute's
Choice of CBER Classiflcation

28, Wholesale trade Wholesale +rade Wholesale trade
29. Rartall trade
Retall trade Retall frade
30. Eating and drinking
astabiishments
31. Finance
Finance, Insurance and real Finance, inswance and resal
32+ Insurance estate estate
33. Real estate
34+ Llodging and amusement Hotels and other lodging places Hotels and other lodging places
359, Personal services
Parsonal and miscel fanecus Personal and mliscel lanecss
business and repalr services business and repair services
36. Business services
37. Health services Madica! and other health services Medical and other health saervices
3Bs Other services Sarvices Services (minus hotels and other
lodging places, personal and
miscel lanecus business and repalr
.setvices, medical and other heaith
sarvices
3%, Household Private household Private housaefold
Source: Buresu of Econamic Analysis, Regional Economic Analysls Division, Reglonal Input-Output Model ing

System, Estimation, Evaluatlon, and Appllication of a Disaggregated Reglional TmpacT Model, ADF 1T 198¢, Ds 69
and sBureau of Econemlc Analysis, 1980 OBERS BEA Reglonal Projectlons, vole 8, region 5, Southeast, July 1981,
pe 180,
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TABLE A.4

EMPLOYMENT-EARNINGS RATIOS, GIBBS AND HILL VS. TAYLOE MURPHY INSTITUTE--

VIRGINIA

Industry

1G.

11.

i2.

13,

14.

15.

Agricultural Products &
Services

Forestry and Fishery
Products

Coal Mining

Crude Petroleum and
Natural Gas

Other Mining
New Construction

Maintenance and Repair
Construction

Food and Kindred Products
Tobacco

Textile Mill Products
Apparel

Paper and Allied
Products

Printing and Publishing

Chemicals and Refined
Petroleum

Rubber and Leather
Products

Lumber and Furniture
Products

Gibbs & Hil1®/

Tayloe Murphy32
Institute

1432

L1746

.0548

. 0836

. 0896

L1020

L1020

.0631

.1189

.18865

. 0700

.1037

L0693

.08868

L1145

. 1434

L1751

.0548

. 0459

. 0899

.1020

L1020

.1082

.1190

. 1860

. 0693

L1050

. 0693

. 0867

.1138

/
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TABLE A.4 {continued)

EMPLOYMENT-EARNINGS RATIOS, GIBBS AND HILL VS. TAYLOE MURPHY INSTITUTE--

VIRGINIA
) ..a/ Tayloe Murphygf
Industry Gibbs & Hill- Institute
35. Personal Services . 1267 L1266
36. Business Services . 0987 . 0967
37. Health Services L0967 . 0967
38. Other Services L1250 L1178
39. Households .3375 L3371

a/ Marline Uranium Corporation and Union Carbide Corporation, An Evaluation
of Uranium Development in Pittsylvania County (October 1983), Table I.4-9,
pp. 1.4-22 to 1.4-~24.

b/ Calculated from data in U.S. Department of Commerce, Bureau of Eccnomic
Analysis, 1980 OBERS BEA Regional Projections (July 1981}, Tables 3 and 4,
pp. 180-181.

2R

Crtatid
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TABLE A.5

EMPLOYMENT-EARNINGS RATIOS, GIBBS AND HILL VS. TAYLOE MURPHY INSTITUTE--
REGIONAL STUDY AREA

Industry

10.

11.

1i2.

13.

14.

15.

Agricuitural Products &
Services

Forestry and Fishery
Products

Coal Mining

Crude Petroleum and
Natural Gas

Other Mining
New Construction

Maintenance and Repair
Construction

Food and Kindred Products
Tobacco

Textile Mill Products
Apparel

Paper and Allied
Products

Printing and Publishing

Chemicals and Refined
Petroleum

Rubber and Leather
Products

Lumber and Furniture
Products

Gibbs & Hil1®

/

Tayloe Murphy
Institute

. 1432

.1746

. 0548

. 0896

. 0896

L1189

.1189

.0712

.1341

L2104

L0790

L1170

.0782

.0879

L1292

.1383

.1538

.0481

.0403

L0790

L0896

.0896

.1219

L1341

.2096

.0781

.1183

L0781

L0977

L1279

U
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TABLE A.5 (continued)

EMPLOYMENT-EARNINGS RATIOS, GIBBS AND HILL VS. TAYLOE MURPHY INSTITUTE--
REGIONAL STUDY AREA

a/ Tayloe Murphy
Industry Gibbs & Hill— Institute

18. Stone, Clay and Glass L0998 . 0998
Products

17. Primary Metals . 0890 L0700

18, Fabricated Metals . 0895 .0893

19. Non-electrical Machinery L0944 (1944

20. Electrical Machinery .0925 L0824

21. Motor Vehicles and . 0680 .0882
Egquipment

22, Other Transportation L0847 .08486
Equipment

23. Instruments L1213 L1221 .

24 . Miscellaneous . 1457 L1463
Manufacturing

25. Trns., Loc. Gov't L0763 L0595
Transt, Post.

26. Communication L0763 L0598

27. Utilities L0763 L0595

28. Wholesale Trade .0962 L0748

29. Retail Trade .1845 . 1847

30, Eating and Drinking .1845 . 1847
Establishments

31. Finance L1018 L0905

32. Insurance L1019 . 0694

33. Real] Estate L1019 L1131

34. Lodging and Amusements L2465 . 1918
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TABLE A.5 (continued)

EMPLOYMENT-EARNINGS RATIOS, GIBBS AND HILL VS. TAYLOE MURPHY INSTITUTE--
REGIONAL STUDY AREA

) Ca/ Tayloe Murphy
Industry Gibbs & Hill~ Institute
35. Personal Services .1429 21112
36. Business Services .1429 .0849
37. Health Services .1091 . 849
38. Other Services .1410 .1033
39. Households . 3807 .2961

a/ Marline Uranium Corporation and Union Carbide Corporation, An Evaluation
of Uranium Development in Pittsyivania County (October 1883}, Table I.4-7,
pp. I.4~186 to I1.4-18.
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TABLE A.6

ALLOCATION OF CONSTRUCTION EXPENDITURES DURING THE
CONSTRUCTION PHASE--REGIONAL STUDY AREA

%

Marline Total Allo- Industry
Clasgification Allocation cation Classification Allocation
Mill Process Equip. $ 279,000 100% Wholesale Trade 3§ 279,000
Plant Concrete and 7,552,000 26 Labor 1,589,000
Excavation 39 Stone and Clay 2,968,000
Mining and
Quarrving
35 Ready-mixed 2,597,000
Concrete
Building, 1,532,000 64 Labor 982, 000
Structural Painting 36 Wholesale Trade 550, 000
Electrical 1,274,000 70 Labor 897,000
30 Wholesale Trade 377.000
Instrumentation 110,000 70 Labor 77,000
30 Wholesale Trade 33,000
Site Preparation 1,182,000 92 Labor 1,081,000
8 Whelesale Trade 101,000
Piping 770,000 64 Labor 494,000
36 Wholesale Trade 276,000
Indirect Costs 2,891,000 82 Miscellaneocus 2,371,000
Professional
Services
i8 Real Estate 520,000
Mobile Equipment 123,000 100 Wholesale Trade 123,000
Open Pit Mine Equip. 2,550,000 100 Wholesale Trade 2,550,000
Total $18,265,000 Total $18,285,0060
Source: Marline-Umetco Table 1.4-2 with adjustments by TMI.
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TABLE A.7

SUMMARY OF THE ALLOCATION OF CONSTRUCTION EXPENDITURES DURING THE
CONSTRUCTION PHASE--REGIONAL S$TUDY AREA

Industry
Classification Allocation
Wholesale Trade $ 4,289,000
Labor 3,520,000

Stone and Clay Mining

and Quarrying 2,968,000
Ready-mixed Concrete 2,587,000
Miscellaneous

Professional Services 2,371,000
Real Estate 520,000

Total $18.,265,000

Source: Marline-Umeteo Table [.4-2 with adjustments by TMI.
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TABLE A.8

ALLOCATION OF TAILINGS MANAGEMENT EXPENDITURES DURING THE
CONSTRUCTION PHASE--REGICNAL STUDY AREA

Industry
Classification Allocation
Wholesale Trade $2,330,000
Labor 687,000

Stone and Clay Mining

and Quarrying 1,613,000
Ready-Mixed Concrete 1,411,000
Miscellaneous

Professional Services 1,288,000
Real Estate 282,000

Total $7,611,000

Source: Marline-Umetco Table 1.4-2 and letter from John A Yellich to
John L. Knapp, July 30,1984,
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TABLE A.9

SUMMARY OF THE ALLOCATION OF CONSTRUCTION AND TAILINGS MANAGEMENT
EXPENDITURES DURING THE CONSTRUCTION PHASE--REGIONAL STUDY AREA 2/

Industry
Clagssification Allocation
Wholesale Trade $ 6,619,000
Labor 6,207,000
Stone and Clay Mining

and Quarrying 4,581,000
Readyv-mixed Concrete 4,008,000
Miscellaneous

Professional Services 3,659,000
Real Estate 802,000

Total $25,876,000

Source: Tables A.6, A.7 and A.8.

a/ This Table is also shown as Table 2.2 in the text.
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TABLE A.10

ALLOCATION OF ANNUAL OPERATING EXPENDITURES DURING THE
OPERATIONS PHASE--REGIONAL STUDY AREA

Marline
Classification

Labor

Diesel Fuel, Gas-
oline, Lubricants

Maintenance/Repair,
Parts

Electricity

Natural Gas

Office Supplies.
Rental, Leases

Replacement Capital
Costs

Mine/Mill Operating

Total

%

Total Allo-— Industry
Allocation cation Clagsification Allocation
$£5,920,000 100% Labor $5.920,000
599,000 160 Wholesale Trade 599,000
339,000 100 Wholesale Trade 339,000
871,000 100 Electrical 871,000
Services
1,264,000 100 Gas Production 1,264,000
and Distribution
144,000 1060 Real Estate 144,000
53, 000 100 Wholesale Trade 33.000
18,000 100 Wholesale Trade 18,000
$9,008,000 Total $9., 008, 000

Sgurce: Marline-Umetco Table T1.4-4 with adjustments by TMI.
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TABLE A.11

SUMMARY OF THE ALLOCATION OF ANNUAL OPERATING EXPENDITURES DURING THE
OPERATIONS PHASE--REGIONAL STUDY AREA

Industry
Classification Allocation
Wholesale Trade $1,009,000
Labor 5,920,000
Electrical Services 671,000

Gas Production

and Distribution 1,284,000
Real Estate 144,000
Total $9,008,000

Source: Marline-Umetco Table [.4-4 with adjustments by TMI.
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TABLE A.12

ALLOCATION OF TAILINGS MANAGEMENT EXPENDITURES DURING
THE OPERATIONS PHASE--REGIONAL STUDY AREA

?: Industry

. Classification Allocation
Wholesale Trade $ 548,000
Labor 182,000

Stone and Clay Mining
and Quarrying 379,000
Ready-Mixed Concrete 332,000

Miscellaneous

Professional Services 303,000
Real Estate 66,000
Total $1,820,000

Source: Marline-Umetco Table I.4-4 and letter from John A. Yellich to
John L. Knapp, July,30,1884,
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TABLE A.13

SUMMARY OF THE ALLOCATION OF ANNUAL OPERATING AND TAILINGS
MANAGEMENT EXPENDITURES DURING THE OPERATIONS PHASE--REGIONAL STUDY AREA a/

Industry
Classification Allocation
wWholesale Trade $ 1,557,000
Labor 6,112,000

Stone and Clay Mining

and Quarrving 379,000
Ready-Mixed Concrete 332,000
Electrical Services 671,000

Gas Production

and Distribution 1,264,000

Miscellanecus
Professional Services 303,000
Real Estate 210,000
Total $10,828,000

Source; Tables A.10, A.11, and A.12.

~a/ This table is also shown as Table 2.3 in the text.

=
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TABLE A.14

ALLOCATION OF CONSTRUCTION EXPENDITURES DURING THE
CONSTRUCTION PHASE--VIRGINIA

Marline
Classification

Mill Process Equip.

Plant Concrete and
Excavation

Building,
Structural Painting

Electrical

Instrumentation

Site Preparation

Piping

%

Total Allo- Industry
Allocation cation Classification Allogation
834,600 100% Wholesale Trade § 834,000
7,480,000 26 Labor 1,215,000
40 Stone and Clay 2.968,000
Mining and
Quarrving
34 Ready-mixed 2,597,000
Concrete
6,959,000 13 Labor 945,000
11 Paints and Allied 752,000
Products
76 Concrete Block 5,262,000
and Brick
2,721,000 32 Labor . 864,000
68 Elegtrical 1,857,000
Industrial
Apparatus
683,000 11 Labor 74,000
89 Electrical 609, 000
Industrial
Apparatus
1,91¢,000 65 Labor 1,247,000
35 Gas Production 672,000
and Distribution
3,695,000 13 Labor 475,000
87 Pipes., Valves, 3,220,000
and Pipe
Fittings
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TABLE A.14 {(continued)

ALLOCATION OF CONSTRUCTION EXPERDITURES DURING THE
CONSTRUCTION PHASE--VIRGINIA

%

Marliine Total Allo- Industry
Classification Allocation cation Classification Allocation
Indirect Costs 7,282,000 90 Miscellaneous 6,589,000
Professional
Services
10 Real Estate 693,000
Mobile Equipment 123,000 100 Wholesale Trade 123,000
Qpen-pit Mine Equip. 8,590,000 50 Construction 4,295,000
Machinery and
Equipment
50 Mining Machinery 4,295,000
Total $40,286,000 Total $40,286,000

Source: Marline-Umetco Table I.4-5 with adjustments by TMI.
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TABLE A.15

SUMMARY OF THE ALLOCATION OF CONSTRUCTION EXPENDITURES DURING
THE CONSTRUCTION PHASE--VIRGINIA

Industry
Classification Allocation
Wholesale Trade $ 957,060
Labor 5,520,000

Stone and Clay Mining
and Quarrying 2,968,000

Ready-Mixed Concrete 2,597,000

Paints and Allied
Products 752,000

Concrete Block and

Brick 5,262,000
Electrical
Industrial Apparatus 2,466,000

Gas Production
and Distribution 672,000

Pipes, Values, and

Pipe Fittings 3,220,000
Miscellaneous
Professional Services 6,589,000
Real Estate 693, 000
Construction
Machinery and
Equipment 4,295,000
Mining Machinery 4,295,000
Total $40,2886,000

Source: Marline-Umetco Table [.4-3 with adjustments by TMI.
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TABLE A.16

ALLOCATION OF TAILINGS MANAGEMENT EXPENDITURES DURING THE
CONSTRUCTION PHASE--VIRGINIA

Industry e
Classification Allocation g%
Wholesale Trade $ 194,000
Labor 687,000

Stone and Clay Mining
and Quarrying 601,000

Ready-mixed Concrete 526,000

Paint and Allied
Products 152,000

Concrete Blocks and
Brick 1,066,000

Electrical Industrial
Apparatus 489,000

Gas Production
and Distribution 136,000

Pipes, Values, and

Pipe Fittings 652,000
Miscellaneous

Professional Services 1,335,000
Real Estate 140,000

Construction Machinery

and Equipment 871,000
Mining Machinery 871,000
Total £7,730,000

3ource: Marline-Umetco Table I.4-5 and letter from John A. Yellich to
John L. Knapp, July,30,1984.
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TABLE A.17

SUMMARY OF THE ALLOCATION OF CONSTRUCTION AND TAILINGS MANAGEMENT
EXPENDITURES DURING THE CONSTRUCTION PHASE~-VIRGINIAZ/

Industry
Clasgification Allocation
Wholesale Trade $ 1,151,000
Labor 6,207,000

Stone and Clay Mining
and Quarrying 3,569,000

Ready-mixed Concrete 3,123,000

Paints and Allied
Products 904,000

Conerete Block and
Brick 6,328,000

Electrical Industrial
Apparatus 2,965,000

Gas Production
and Distributieon 808,000

Pipes, Values, and

Pipe Fittings 3,872,000
Miscellaneous

Professional Services 7,924,000
Real Estate 833,000

Construction Machinery

and Equipment 5,166,000
Mining Machinery 5,166,000
Total $48.016,000

Source: Tables A.14, A.15, and A.186.

a/ This table is also shown as Table 2.4 in the text.
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TABLE A.18

ALLOCATION OF ANNUAL OPERATING EXPENDITURES DURING THE
OPERATIONS PHASE--VIRGINIA

%
Marline Total Allo- Industry
Classification Allocation gcation Classification Allocation
Labor $ 5,920,000 100% Labor $ 5,920,000
Diesel Fuel, 3,991,000 100 Gas Production 3,991,000
Gasoline, and Distribution
Lubricants
Maintenance/Repair 695,000 100 Wholesale Trade ‘695,000
Parts
Electricity 671,000 100 Electrical 671,000
Services
Natural Gas 1,284,000 100 Gas Production 1,264,000
and Pistribution
O0ffice Supplies, 144,000 100 Real Estate 144,000
Rentals., Leases
Chemicals 3,020,000 60 Industrial 1,812,000
Inorganic and
Organic
Chemicals
40 Explosives 1,208,000
Replacement 53,000 100 Wholesale Trade 53,000
Capital Costs
Mine/Mill 18,000 100 Wholesale Trade 18,000
Operating
Supplies
Total $15,776,000 Total $15,776.400
Source: Marline-Umetco Table 1.4-6 with adjustments by TMI.

P
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TABLE A.19

s SUMMARY OF THE ALLOCATION OF ANNUAL OPERATING EXPENDITURES
g% DURING THE OPERATIONS PHASE--VIRGINIA

Industry
i Classification Allocation
g§ Wholesale Trade 3 766, 000
Labor 5,820,000
Electrical Services 671,000

Gas Production
and Distribution 5,255,000

Real Estate 144,000

Industrial Inorganic
and Organic Chemicals 1,812,000

Explosives 1,208,000

Total $13,776,000

Source: Marline-Umetco Table I.4-6 with adjustments by TMI.




=120~

TABLE A.20

ALLOCATION OF TAILINGS MANAGEMENT EXPENDITURES DURING THE
OPERATIONS PHASE--VIRGINIA

Industry
Classification Allocation
Wholesale Trade $ 72,000
Labor 192,000

Stone and Clay Mining
and Quarrying 224,000

Ready-mixed Concrete 196,000

Paint and Allied
Products 57,000

Concrete Block and
Brick 398,000

Electrical Industriad
Apparatus 186,000

Gas Production
and Distribution 52,000

Pipes, Values, and

Pipe Fittings 243,000
Miscellaneous

Professional Services 498,000
Real Estate 52,000

Construction Machinery

and Equipment 325,000
Mining Machinery 328,000
Total’ $2,820,9000

Source: Marline-Umetco Table I.4-6 and letter from Johm A, Yellich to
John L. Krapp July 30,1984,
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TABLE A.21

SUMMARY OF THE ALLOCATION OF ANNUAL OPERATING AND TAILINGS
MANAGEMENT EXPENDITURES DURING THE OPERATIONS PHASE--VIRGINIAZ/

Industry
Clasgification Allocation
Wholesale Trade % 838,000
Labor 6,112,000

Stone and Clay Mining
and Quarrying 224,000

Ready-mixed Concrete 196, 000

Paint and Allied
Products 57,000

Concrete Block and
Brick 398,000

Electrical Services 871,000

Electrical Industrial
Appliances 186,000

Gas Production and
Distribution ) 5,307,000

Pipes, Value, and
Pipe Fittings 243,000

Miscellaneous
Professional Services 458,000

Real Estate 196,000

Industrial Inorganic
and Organic Chemicals 1,812,000

Explosives 1,208,000

Construction Machinery

and Eguipment 325,000
Mining Machinery 325,000
Total $18,886,000

Source: Tables A.18, A.19, and'A.ZO.

a/ This table is also shown as Table 2.5 in the text.

prar
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TABLE A.22

DEFLATORS USED BY TAYLOE MURPHY INSTITUTE AND GIBBS AND HILL
IN THE I-0 MODEL

Category of Final Demand Gibbs and Eillﬁ/ Tayloe Murphy Institutegi
Wholesale Trade 2.05 1.957
Personal Consumption 1.96 2.121
Stone and Clay Mining and

Quarrving 1.84 1.687
Ready~mixed Concrete 2.09 2.780
Paint and Allied Products 2.01 1.790
Concrete Block and Brick 2.06 2.328
Electrical Services 2.70 2.518
Electrical and Industrial

Appliances 2.07 2.324
Gas Producticon and Distribution 2.86 3.666
Petroleum Refining 6.80 6.829
Pipes, Values, and Pipe Fittings 2.42 2.138
Miscellaneous Professional

Services 1.82 1.880
Real Estate 1.80 1.813
Industrial Inorganic Chemicals 3.648
Explosives . 2.434
Construction Mach}nery 1.92 2.647
Mining Machineryg 2.647
Tobacco 1.949

a/ Marline Uranium Corporation and Union Carbide Corporation, An Evaluation
of Uranium Development in Pittsvylvania County, October 15, 1983, Table 1.4-7
through I.4~10.

b/ U.S5. Department of Labor, Bureau of Labor Statistics, "Time Series Data for
Input-Output Industries-Qutput, Price, and Employment,” unpublished printout,
May 22, 1984.

¢/ Marline does not include mining machinery, tobacco, industrial inorganic
chemicals, or explosives as categories of final demand in the [-0 tables, and
hence reports no deflators for them.
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APPENDIX B

BASE ANALYSIS

INTRODUCTION

Economic base theory separates a local economy into two sectors--the
basic and nonbasic sectors. Those activities associated with providing
goods and services to consumers located outside the local economny
comprise the basic sector; conversely, those associated with providing
goods and services to consumers located within the local eCconomy
comprise the nonbasic sector. The theory postulates that growth in the
basic sector stimulates growth in the nonbasic sector.

This approach considers a local economy to be open, in the sense that
resources flow into and out of the economy. Raw materials, food, serv-
ices, and manufactured products that the logcality does not produce
itself are imported. Goods and services that the locality produces in
excess of local demand are exported. Consequently, the basic sector pro-
vides the means to pay for the area's imperts and supports the nonbasic
sector.

The primary purpose of basic sector analysis is to understand how eco-
nomic activities at the local level interact and affect the economic
well~being of the area. Particularly applicable to this study, base
analysis can help to assess a new firm's impact on the economy.

It is assumed that there is a relationship hetween the basic sector and
the total economy that can be measured. The basic/nonbasic relationship
is represented in the multiplier, which is the ratio of total economic
activity to basic sector activity. Not only can the relationship he
measured but it is assumed that the relationship does not change much
over time or that the rate of change is predictable. Local economic
activity can be analyzed using various units of measure; two of the most
common are employment and income, popular because of their ready availa-
bility and relatively detailed geographic breakdown.

TYPES OF MULTIPLIER

The aggregate multiplier is defined as the ratio of total economic activ-
ity to basic sector activity.

Total Emplovyment
Basic Employment

Aggregate multiplier =

The aggregate multiplier provides a picture of the total /basic rela-
tionship at a particular point in time.

The marginal multiplier is computed in the same way as the aggregate
multiplier but relates changes in total or nonbasic employment to
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changes in basic employment. It attempts to measure the changes taking
place in the total-basic relationship over time. Because the marginal
multiplier is estimated for changes over a span of time, it reflects
trends in the total-basic relationship that develop during a time
period.

Differential multipliers are derived through analysis of the relation-
ship between total economic activity and the various components of basic
sector activity, such as manufacturing. For example, these multipliers
cap relate the change in total employment to changes in a subset of
basic employment over a period of time. Differential multipliers enable
the user to geparate the effects of different subsectors, such as manu-
facturing, and measure a specific multiplier for each subsector making
up the basic sector.

At any point in time, it may not be possible to observe or measure the
relationship between the basic and nonbasic sectors. The economy does
not instantaneously respond to changes in the basic sector. Therefore,
since employment and earnings in the basic sector continually alter, the
true basic-nonbasic relationship may never he observed because adjust-
ments are always in process.

The most readily available data can also give a distorted view of the
relationship between the basic and the nonbasic sectors. For example,
employment may be too crude a measure to pick up all changes in economic
activity. Employment data only indicate if a job exists; they do not
show if the facilities and employees are being utilized at full capac-
ity. If, however, the nonbasic firms are operating at less than worker
capacity, an increase in basic employment could similarly affect the
nonbasic sector's level of operation and vet not be accurately depicted
by emplovment data or multipliers.

Employment statistics do not capture all economic activity that is hasic

to the local economy. For example, unemploved workers may decrease their
demand for goods and services, but continue consuming due to society’s
system of transfer payments such as unemployment compensation, welfare
payments, and food stamps. Transfer payments affect the local economy in
the same way as basic sector jobs; the person who receives either a job
or a transfer payment demands and consumes local goods and services,
thereby creating nonbasic jobs. In our model, we take transfer payments
into consideration.

Because each industry affects the economy differently, using & wmsulti-
pilier for the entire basic sector could yield erroneous results when
forecasting economic growth arising from developments in a particular
industry. We would have liked to derive differential multiplliers to
determine the effects of a uranium mine and mill on the economy of the
RSA but were unable to for two reasons. First, the few firms classified
as mining in the RSA are unlike uranium mining. Multipliers derived for
mining based on these firms would not be representative of the effect of
the proposed uranium mine and mill. Second, there were insufficient.
data. to solve the problem of multicollinearity among the explanatory
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SELECTION OF DISCOUNT RATES

The nature of the proposed mining and milling project complicates the
issue of the proper discount rate to be used in converting streams of
costs and benefits to present values. From a theoretical perspective,
it is relatively straightforward to decide on the appropriate discount
rate to be used in a private investment project or in one financed by
the government. However, in the case of the proposed mining and milling
project, there are aspects of both private and public projects. The proj
-ect itself is a private investment decision since Marline-Umetco ulti-
mately finances and decides whether the project is economically viable.
The public aspects of the project are the regulatory framework that will
be established by the state to deal with possible adverse side effects
and the effect on tax revenues and expenditures by state and local
governments. Cost-benefit studies are usually an evaluation of the
effects of a transfer of resources from the private to the public sec-
tor. The question addressed here is slightly different: we must decide
on the proper discount rate to use in calculating the present value of
future changes in costs and benefits incurred by governments and by pri-
vate individuals. In this case, we are evaluating a governmental deci-
sion (whether or not to pursue the issue of uranium mining and milling}
that has the potential to alter incomes and the environment in the area.
rather than a decision involving the allocation of resources between the
public and private sectors.

Two broad schools of thought exist concerning the appropriate discount
rate to use in the evaluation of the streams of costs and benefits
resulting from public project. The first argues that the discount rate
should reflect the opportunity cost of the funds used in the project
being examined. (By opportunity cost, we mean the value of benefits
that are given up by not using the funds in their best alternative use.)
According to this school, the opportunity cost of funds can most accura-
tely be represented by the selection of an appropriate market rate of
interest. An advantage of this method iz that it results in benefits
and costs being discounted in the same manner for both public and pri-
vate projects. This helps avoid distortions in the allocation of
resources between the public and private sectors. The second

school argues that the appropriate discount rate should reflect the
social rate of time preference, that is, the optimal allocation of
resources over time from society's point of view. The social rate of
time preference has no necessary connection to any market rate of
interest. In fact, it is argued that discount rates based on market
rates of interest are too high from society's point of view.

Opportunity Cost

The opportunity cost concept of discount rates argues that any invest-
ment funds must come at the expense of some other project for which they
might have been used. In a fully employed eCOonomy, rescurces can be
obtained only from the displacement of investment by firms or from the
displacement of consumption activities by consumers. (This assumes that
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the government will not transfer resources from its own projects.) If
the rescurces for a given project come entirely from the displacement of
private investment, then the appropriate discount rate is the before tax
return {the rate of return before taxes are paid)} on private investment.
When the goverament takes resources away from private investment, the
cost to society is the additional output those resources would have pro-
duced had thev remained in the private sector. The before tax return on
private investment represents the additional output available to society
as the result of private investments.

If, instead of coming at the expense of investment by firms, the govern-
ment finances its project at the expense of private consumption, then
the private marginal rate of substitution between present and future
consumption reflects the appropriate discount rate. (The private margin-
~al rate of substitution indicates how individuals choose to allocate
their consumption between the present and future.] If resources for a
government project are drawn entirely from consumption, then the private
marginal rate of substitution should be used as the discount rate. By
doing so, the government sector allocates resources between the present
and future in the same manner as the private sector. An indication of
individuals' marginal rates of substitution between current and future
consumption is their savings behavior. The after tax return to savings
{the rate of return after taxes are paid) indicates how individuals
value future consumption compared to present consumption. The after tax
return to savings can therefore be used as a measure of the private
marginal rate of substitution, and is the appropriate discount rate to
use in a situation in which the government finances a project entirely
at the expense of private consumption.

Because the appropriate discount rate for government projects varies
depending on the source of the funds, some people have argued that the
theoretically correect discount rate for public projects is a weighted
average of the marginal rate of transformation {before tax return on
private investments) and the private marginal rate of substitution
{after tax return on savings). The weights should reflect the propor-
tion of funds that come out of private investment and those that come at
the expense of private consumption.é/

-

Social Rate of Time Preference

The social rate of time preference indicates the optimal allocation of
resources between the present and future from society's point of view.
Those who argue that the ¢orrect discount rate should refliect the social
rate of time preference feel that there are such large distortions in

1/ See William Baumol, "On the Appropriate Discount Rate for Evaluation
of Public Projects,” in Program Budgeting and Benefit-Cost Analvsis., ed.
by Harley Hinrichs and Graeme Taylor (Pacific Palisades, TA.: Goodyear.
Publishing Co., 1969}, p.212.
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APPENDIX G

ACKNOWLEDGMERTS

The following people provided us with information directly or aided
us in gathering information. We appreciate and thank them for sharing
their expertise with us.

Danville Chamber of Commerce

Charles Pendleton, Executive Director

Danville Extension Office

Doris L. Pritchett, County Agent

Division of Legislative Services

Bernard J. Caton, Jr., Ph.D., Research Associate

Gibbs and Hill Inc.

Environmental Sciences Division, Denver, Colorado
William P. Lynott, Operations Director

Architecture/Urban Development Division, New York
Robert J. Nagy., Director of Planning

Halifax Chamber of Commerce

Nancy L. Poole, Executive Director
Dorothy W. Bradshaw, Secretary

Halifax County Extension Office

Larry L. McPeters, County Extension Agent

Marline Uranium Corporation

John A, Yellich, Vice President for Development
C. Dudley Blancke, Jr., Mining Engineer

Georgia H. Herbert, Director of Development
Tamara A. Vance, Resource Economist

Pittsyivania Chamber of Commerce

Audrey F. Millner, Executive Director
€. D. Bryant, Businessman and Member of Chamber




Pittsylvania County Extension Office

Stephen J. Britt, County Extension Agent
Drury J. Holland IiI, County Extension Agent
Bobby §. Stump, County Extension Agent

Pittsvlvania County Qffice of Assessments

Hunt Meadows, Commissioner of Revenue

Rodgers, Golden, & Halvern

Phillip R. Hopkins, Senior Resource Planner

Southside Concerned Citizens

Liz George, Chairperson

State Air Pollution Control Board

William R. Meyer, Executive Director
Division of Monitoring

William W. Parks, Director
Division of Planning

Kenneth C. Van Auken, Director

S%ate Water Control Board

Richard N. Burton, Executive Director
Division of Enforcement and Environmental Reasearch

Michael A. Bellanca, Director of Operations
Biological Programs

Thomas M. Felvey, Manager

Catherine 8. Turner, Aquatic Biologist
Water Research Programs

J. R. Bell, Water Resources Engineer

Russell P. Ellison, 111, Geologist

United Methodist Church, Virginia Annual Conference

Board of Church and Society
Eloise Nenon, President

7.5, Department of Commerce

Bureau of Economic Analysis
Zoe (. Ambargis, Regional Economist
Joseph V. Cartwright, Regional Economist




U.5. Nuclear Regulatory Commission

NRC Contacts
Office of State Programs:
John S. Kendig, Agreement Status Officer
Robert S. Wood, Licensee Relations Analyst

Nuclear Materials Safety and Safeguards Office:
Mary Jo Seemann, Program Analyst

University of Virginia

Department of Economics
William C. Wood, Assistant Professor
Department of Environmental Sciences
H. Grant Goodell, Professor
Department of Nuclear Engineering
Thomas G. Williamson, Professor and Chairman
James L. Kelly, Professor
institute for Environmental Negotiation
Richard €. Collins, Director
Anthony B. Dotson, Assistant Director
Francis A. Hannigan, Associate
Jason L. Gray, Graduate Asgistant
Timothy J. Mealey, Graduate Assistant

Virginia Air Pollution Control Board

Division of Monitoring
William W. Parks, Director

Virginia Coal and Energy Commission

Michael D. Ward, Staff Attorney

Virginia Department of Agriculture and Consumer Services

Product and Industry Regulation Division
Billy W. Southall, Director
Bureau of Plant Protection and Pesticide Regulation
Bernard W. Chudoba, Assjistant Supervisor for Field Operations

Virginia Department of Health

Bivisicn of Epidemioclogy
Grayson B. Miller, Director

Division of Radiological Health
Charles R. Price, Pirector

Office of Health Protection and Environmental Management
Robert B. Stroube, M.D., Assistant Commissioner
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Virginia Department of Highways and Transportation

Charles P. Crowder, Assistant Resident Engineer

Virginia Department of Taxation

Tax Policy Division

Panny M. Payne, Director

William R. Warren, Tax Analyst

Joel T. Winks, Legislative Division
Property Tax Division

Otho C. W. Fraher, Assistant Director

Virginia Division of Industrial Development

Marketing Services
James €. McKean, Economist
Peggy M. Ware, Economist

Virginia Employment Commission

Jerry Lawson, Deputy Commissioner

Emplovees and friends of the following businesses and institutions pro-
vided information that was helpful in understanding the local economy.
The faects and opinions obtained were used in our economic base analysis
in Appendix B and the section on economic impacts on existing
industries. The majority of businesses and firms contacted represent
services and food-processing. Additiconal industries, not listed beliow,
ware contacted. :

Averett College, Danville

Berry Hill Nursing Home, South Boston

Burlington Industries Inc., Halifax

Camelot Hall Nursing Home, Danville

Chatham Hall, Chatham

Coca-Cola Bottling Co., Danville

Danville Communhity College, Danville

Danville Meat Products, Danville

Farmer's Feed and Supply. Danville

Hargrave Miliatry Academy, Chatham

Neal's Warehouse, Danville

Pepsi-Cola Bottliing, Danville

Virginia Electric and Power Company, South Boston
Vulcan Materials Company, Halifax and South Boston

o
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