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TABLE 595

REQUIRED “PRICES” FOR GAS DISCOVERED AFTER 1970 WITH VARYING ASSUMPTIONS

ON REVENUE RECEIVED FOR GAS DISCOVERED PRIOR TO 1971
(15Percent Rate of Return)

Case IVA
‘ Unit Revenue Unit Revenue
Marketed Gas  Marketed Gas ' Average Assumed Price Required for Assumed. "“Price” Required for
Production Production Total Gas Unit for Production Production from for Production Production from
from Pre-1971 from Post-1970  Revenue Revenue from Pre-1971 Post-1970 from Pre-1971 Post-1970
Reserves Reserves Required Required Reserves Reserves Reserves Reserves
(BCF) (BCF) (MM Dollars)  (¢/MCF) (¢/MCF) (¢/MCF) (¢/MCF) (¢/MCF)

1971 19,990 - 4,676.46 23.4 17.1 - 18.1 -
1972 19,587 777 4,898.10 241 171 199.3 19.1 148.9
1973 18,865 2,095 5,112.04 24,4 17.1 90.0 20.1 63.0
1974 18,027 3,252 5,257.77 24.7 17.1 - 66.9 211 44.7
1975 . 16,868 4,239 5,306.10 25.1 17.1 57.1 221 "37.2
1976 15,566 5,060 5,357.60 .26.0 17.1 53.3 231 34.8
1977 . 14,240 5,842 5,308.40 26.4 - 17.1 46.3 .. 244 321
1978 12,950 6,551 ' 5,168.26 26.5 © 1741 -45.1 25.1 29.3
1979 11,691 7,159 5,097.07 27.0 17.1 433 26.1 28.6
1980 10.634 7,628 5,044.04 27.6 17.1 423 - 2741 28.3
1981 9,529 7,978 4,995.93 28.5 17.1 42.2 28.1 29.1
1982 8,687 8,256 4,937.97 291 17.1 41.8 29.1 29.2
1983 7,970 8,448 4,867.48 29.6 17.1 41.5 30.1 29.2
1984 7,137 8,581 4,784.86 304 . 17.1° 41.5 31.1 29.8
1985 6,377 -4,695.20 312 17.1 SRR A 321 30.6

8,651
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Casel
1975

1980
1985

Case Il

1975
1980
1985

Case IVA

1975
1980
1985

TABLE 596

REQUIRED "“PRICES” FOR MARKETED VOLUMES OF ALL NATURAL GAS IN LOWER 48 STATES TO ACHIEVE
A 15- PERCENT RETURN'ON NET FIXED ASSETS—HIGH FINDING: RATE
(Cents per MCF in Constant 1970 Dollars)

Escalation of “Prices” Effective 1/1/73 for Marketed Volumes from Reserves Found Prior to 1970

No Escalation © - " 0.5¢/MCF per Year 1.0¢/MCF per Year
“Price’’ for "Price’’ for "Price”’ for “Price” for “Price”’ for “Price” for
Average “’Price”’ Volume Volume Volume Volume Volume Volume
for Total Marketed Marketed Marketed Marketed Marketed Marketed
Volume from All from All from All from All from All from All
Marketed from Reserves Found Reserves Found Reserves Found Reserves Found Reserves Found Reserves Found
All Reserves Before 1971 After 1970 Before 1971 After 1970 Before 1971 After 1970
26.7 174 - ..b9.6 - 18.6 54.4 - 2041 49.3
33.7 - 171 . 487 211 451 - 251 41.5
436 : _"17‘.1 ‘ '63.1 ' 23.6 50.8 30.1 48.5_ ’
26.2 | 174 .58.7 186 . 53.3 20.1. 47.9
31.8 17.1. , " 46.8 . 21.1 ] 42.7 251 ~ 38.6
39.8 1741 T 495 236 < 46.7 ) 30.1 - 44.0
25.1 171 \ 571 18.6 51.1 201 45,2
27.6 171 423 211 36.7 25.1 31.1

31.2 17.1 07 . 236 369 30.1 - 32
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Case IA

1975
1980
1985

Case 11

1975
1980
1985

Case 1V

1975
1980
1985

TABLE 597

REQUIRED ““PRICES” FOR MARKETED VOLUMES OF ALL NATURAL GAS IN LOWER 48 STATES TO ACHIEVE
A 15-PERCENT RETURN ON NET FIXED ASSETS--LOW FINDING RATE
(Cents per MCF in Constant 1970 Dollars)

Escalation of ’Prices’’ Effective 1/1/73 for Marketed Volumes from Reserves Found Prior to 1970

No Escalation ° 0.5¢/MCF per Year 1.0¢/MCF per Year
“Price” for “Price’’ for “Price” for “Price” for “Price” for “Price”’ for
Average “Price”’ Volume ' Volume Volume Volume Volume Volume
for Total Marketed Marketed Marketed Marketed Marketed Marketed
Volume from All from All from All from All from All from All
Marketed from Reserves"Found Reserves Found Reserves Found Reserves Found Reserves Found Reserves Found
All Reserves Before 1971 After 1970 Before 1971 After 1970 Before 1971 After 1970
28.5 171 84.1 18.6 768 20.1 69.5
40.9 171 73.0 211 - 67.6 - 2641 62.2
59.4 17.1 822 236 787 30.1 75.2 -
27.9 17.1 825 186 74.9 20.1 67.3
37.8 171 , 69.3 211 ~ 63.2 ] 25.1 YA
53.0 17.1 _ +.76.4 23.6 o 72.2 30.1 67.9
26.6 17.1 79.6 18.6 71.2 20.1 " 62.8
31.6 171 - 61.3 -2 53.1 25.1 449
38.7 171 o 62.5. 236 - 556.3 30.1 48.2
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TABLE 598

LEASE ACQUISITION COSTS—ONSHORE
(Million Dollars Per Year)*

Onshore Onshore
Lease Drilling
_ Acquisitionst Expenditures$ Ratio

1959 . 3an 2,469 0.126
1960 310 2,216 0.140
1961 305 2,167 0.140
1962 229 2,305 0.099
1963 338 2,012 0.168
1964 394 2,069 0.190
1965 339 1,974 0.172
1966 228 1,830 0.124
1967 202 1,685 0.120
1968 : 216 1,742 0.124
1969 215 1,945 0.110
Total 3,087 22,414 0.138

Projected

1971-1985 0.138

* Allvalues in current dollars.

1 Chase Manhattan Bank Industry Cost Studies,

$ Joint Association Survey of the Oil and Gas Producing
Industry, Sponsored by the American Petroleum Institute,
Independent Petroleum Association of America and Mid-
Continent Oil and Gas Association (published annually).

Historical and Projected Parameters Used
In Economic Calculations

The following set of figures and tables show
historical and projected parameters used in the
economic calculations for oil and gas. Unless spec~
ified as applicable to oil operations or applicable
to gas operations, the same values were used for
both. ' '

The parameters were developed with the specific
intent of providing values for calculating various
investments and expenses for a variety of industry
drilling activities. Therefore, many of the para-
meters are a function of drilling costs (which in-
clude the cost of successful well and platforms,
and dry holes). In general, the projected ratios are
an extrapolation of historical trends; however, a
few of the projections depart slightly from history
where it was the judgment of the Task Groups
that departure will occur.

One relationship which deserves special com-
ment is the ratio of geological and geophysical ex-
pense to drilling and producing costs. Although
geophysical expenses are more closely related to
drilling activities, producing costs were included
to recognize the substantial geological effort that
is required in- production operations, particularly
for secondary and tertiary recovery.

For further information on how these projected
parameters are .applied, refer to pages on ““Cal-
culation Procedure—Expenses” or “Calculation
Procedure—Investments” later in this section.
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TABLE 599

LEASE ACQUISITION COSTS—OFFSHORE OUTER CONTINENTAL SHELF
OIL AND GAS LEASE SALES

Historical

Date of
Salg

10/54
11/54
7/55
7/55
5/59
8/59

Sub-Total

2/60
2/60
3/62
3/62
3/62
10/62
5/63
4/64
10/64
10/64

Sub-Total

3/66
10/66
12/66

6/67

2/68

5/68
11/68

1/69
12/69

7170
12/70

Sub-Total

Grand Total

Projected

1971
1972
1973
1974
1975

1976
1977
1978
1979
1980

1981-1985

Location

Louisiana
Texas
Texas
Louisiana
Florida
Louisiana

Texas
Louisiana

Louisiana -

Texas

Louisiana
Louisiana
California

Louisiana

Oregon

Washington

Louisiana
Louisiana
California
Louisiana
Califomia
Texas

Louisiana
Louisiana
Louisiana
Louisiana
Louisiana

Acres
Leased
{000)

'394.7
67.1
149.8
252.8
132.5
388

1,035.7

240.5
464.0
951.8

28.8
927.7

16.2
312.9

32.7
425.4
155.4

3,655.4

356.1
104.7
2.0
7445
363.2
541.3
29.7
485
60.2
44.6
543.9

2,517.7

7,108.8

Total
Bonus

{$000,000)

116.38
23.36

- 8.44
100.09
1.7
88.04

338.02

36.73
246.91
177.26
56
267.78
43.89
12.81
60.34
27.77
7.76

880.81

88.85
99.16
21.19
510.08
602.72
593.90
149.87
44.04
66.91
97.77
845.83

3,120.32

4,339.156

Avg. Bonus
Per Acre
($)

295
348
56
396
13
2,269

326

10,595
- 685
1,659
1,097
5,046
908
1.1
2,192
1,655

1,239

610

Avg. Bonus
Per Acre

{$)

900.00
937.50
975.00
1,012.00
1,050.00

1,087.50
1,125.00
1,162.50
1,200.00
1,237.50

1,237.50
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FRACTION OF DRILLING COSTS—-ONSHORE

BONUS-THOUSAND DOLLARS PER ACRE

0.2

0.1

YEAR FRACTION
1971 0.138
1980 0.138
1985 0.138
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Figure 96. Onshore Lease Acquisition Costs."
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Figure 97. Offshore Lease Acquisition Costs.
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History

1959
1960

1961
1962
1963
1964
1965

1966
1967
1968
1969
1970

Total

Projected
1971-1985

* Allvalues in current doliars.

TABLE 600

GEOLOGICAL AND GEOPHYSICAL COSTS
(Million Dollars Per Year)*

Geological and Geophysicalt

Drilling and Producing

Geological Land, Drill & Equip

and Lease and Dry Producing Producing
Geophysical Scouting Total Holes Wells Costs Total Ratio
320 - 320 821 1,830 1,450 4,101 0.078
277 104 381 774 1,651 1,390 3,815 0.100
280 115 395 774 1,624 1,455 3,853 0.103
299 108 407 847 1,729 1,635 4,111 0.099
300 117 417 790 1,512 1,581 3,883 0.107
336 100 436 854 1,574 1,613 4,041 0.108
355 102 457 849 1,563 1,685 4,087 0.112
378 70 448 832 1,528 1,895 4,255 0.105
392 86 478 802 1,497 1,933 4,232 0.113
373 82 455 826 1,583 2,094 4,503 0.101
387 93 480 888 1,723 2,189 4,800 0.100
349 98 447 873 1,706 2,379 4,958 0.090
5,121 50,639 0.101
0.105

1T Including land, lease and scouting.

Source: Joint Association Survey.




FRACTION OF DRILLING COSTS

FRACTION OF DRILLING AND PRODUCING COSTS

0.3

B YEAR FRACTION
1971 0.105
1980 0.105
1985 0.105
0.2
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Figure 98. Geological and Geophysical Costs.
0.3
YEAR FRACTION
i 1971 0.055
1975 0.050
1985 0.060
0.2
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YEAR

Figure 99. Lease Rental Costs.
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Figure 100. Exploration, Development, and Production Overhead.
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YEAR % (GAS) % (OIL)
1971 9.35 5.65
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Figure 101. Ad Valorem and Production Taxes.




ROYALTY—PERCENT OF REVENUE

PERCENT OF PRODUCTIVE WELL COSTS
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60
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YEAR PERCENT
B 1971 12.75
1985 13.45
_ | I__ | | I | | ] ] i | | 1 | | _
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Figure 102. Royalty Rate.
YEAR PERCENT
B 1971 27.5
1980 27.5
1985 27.5
LR
| | | ] { | | 1 | 1 | | ; | i '
1960 1965 1970 1975 1980 1985
YEAR

Figure 103. Lease: Equipment Costs.
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YEAR RATIO
B 1971 1.21
1985 1.07

—_— —— e— _"F"_'—-—__

RATIO OF DEPRECIATION TO PRODUCTION
T

I 1 | 1 1 1 1 1 | | ] ] [ 1 ] | 1 (I |
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YEAR
Figure 104. Rate of Depreciation—Oil*

YEAR RATIO
1971 1.25

i 1975 1.12
1980 1.07
1985 1.07

RATIO OF DEPRECIATION TO PRODUCTION

) TS W W | ENOUS NN S NN SN PR T U SO S N O TN SN A TV M S |

1960 ' 1965 1970 1975 1980 1985

*Includes all book depreciation, amortization, and retirement per Chase Manhattan Bank analysis.

Figure 105. Rate of Depreciation—Gas.*
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TABLE 601

LEASE RENTAL COSTS
(Million Dollars Per Year)*

Lease Drilling .
Historical Rentals Costs Ratio
1959 193 2,651 0.073
1960 193 2,425 0.080
1961 189 2,398 0.079
1962 197 2,676 0.076
1963 193 2,302 0.084
1964 . 177 - 2,428 0.073
1965 166 2,402 0.069
1966 180 2,360 0.076
1967 140 2,299 0.061
1968 179 2,409 0.074
1969 134 2,611 0.051
1970 138 2,648 0.054 -
Projected
1971 ] 0.0550
1972 0.0537
1973 0.0525
1974 ' 0.0513
1975 0.0500
1976 0.0510
1977 - 0.0520
1978 0.0530
1979 0.0540
1980 0.0550
1981 0.0560 |
1982 0.0570 |-
1983 0.0580
1984 0.0590
1985 0.0600

* All values in current dollars.
Source: Joint Association Survey.

Note: The annual expenditure for lease rentals was assumed to
continue the declining trend of the recent past which
probably reflects the ,industry’s effort to reduce non-
producing Iease inventories. By 1976 it is assumed that
inventories will be as low as practical and competition for
acreage will increase total lease rental expenses.

TABLE 602

EXPLORATION AND PRODUCTION OVERHEAD

(Million Dollars Per Year)*

Drilling and

Historical .Overhead Producing Costs Ratio
1959 625 4,101 0.152
1960 621 3,815 0.163
1961 676 3,853 0.175
1962 691 4111 0.168"
1963 . . 670 3,883 0.173
1964 676 4,041 0.167
1965 694 - 4,087 0.170
1966 673 4,255 0.158
1967 701 4,232 . 0.166
1968 743 4,503 0.165
1969 786 4,800 0.164°
1970 825 4,927 0.167

Projected
1971-1985 0.165

* All values in current dollars.

Source: Joint Association Survey.

677




i
i
i
i
!
i

849

TABLE 603

AD VALOREM AND PRODUCTION TAXES
(Million Dollars)*

Ad Valorem Royalty
and Production Net Payments Totalt Tax Rate
History Taxes - Revenue Received Receipts (Percent)
1959 508 7,676 R 7,676 6.62
1960 538 7,829 233 8,062 6.67
1961 541 8,128 244 - 8,372 6.46
1962 556 . 8,431 254 8,685 6.40
1963 571 8,750 279 9,029 6.32
1964 597 8,844 292 9,136 6.53
1965 612 9,055 272 9,327 6.56
1966 642 9,715 284 9,999 7 6,42
1967 712 10,433 310 10,743 6.63
1968 758 11,019 309 11,328 6.69
1969 796 11,800 329 12,129 6.56
1970 857 ‘ 12,681. 324 : 13,005 - 6.59
Projected

Gas

1971-1985 9.35
Oil

1971-1985 5.65

* Allvalues.in current dollars.
t Excludes income from other than oil and gas.

Source: Joint Association Survey.

Note: The projectéd tax rates are based on a composite representative sample of several important states, including Texas,
Louisiana and Oklahoma.




TABLE 604

ROYALTY RATE*

Net Grosst Total# Royalty
Historical Revenue Revenue Receipts Rate (%)
1959 7,676 9,031 - —
1960 7,829 9,211 8,062 12.47
1961 8,128 9,562 8,372 12.45
1962 8,431 9,919 8,685 12.44
1963 8,750 10,294 9,029 12.29
1964 8,844 10,405 9,136 12.20
1965 9,055 10,653 9,327 12.45
1966 9,715 11,429 " 9,999 12.51
1967 10,433 12,274 10,743 12.47
1968 11,019 12,964 11,328 12.62
1969 11,800 13,882 12,129 12.63
1970 12,681 14,919 13,005 12.83
Projected
1971 12.75
1972 12.80
1973 12.85
1974 12.90
1975 12.95
1976 13.00
1977 13.05
1978 13.10
1979 13.15
1980 13.20
1981 13.25
1982 13.30
1983 13.35
1984 13.40
1985 13.45

*

t Calculated from net revenue assumirid 15 percentroyalty

per Joint Association Survey.

‘¥ Reported by Joint Association Survey as net revenue plus

revenue from royalties.

Source: Joint Association Survey.

Royalty. that goes outside the industry.
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TABLE 605

LEASE EQUIPMENT COSTS
{Million Dollars)*

Total Improved Primary Drilling and Ratio of Primary
Lease Recovery Lease Equipment Lease Equipment %o
Equipment Equipment Equipment Producing Wells Productive Well Costs
Historical Expendituret Expenditure # Expenditure Expenditures Percent
1959 483 - 483 1,830 26.4
1960 431 — 43 1,651 26.1
1961 446 - 446 1,624 275
1962 537 40 497 1,729 28.7
1963 527 80 447 1,512 29.6
1964 619 115 504 1,574 32.0
1965 580 150 430 1,553 27.7
1966 646 187 459 1,528 30.0
1967 675 247 428 1,497 28.6
1968 606 222 384 1,583 243
1969 745 303 442 1,723 25.7
1970 728 285 443 1,705 26.0
Projected
1971-1985 27.5

* All values in current dollars.

1t Reported by Joint Association Survey as “Equipping Leases’ through 1965; for 1966 and future years, equal to the sum of

" lease equipment and improved recovery equipment.

+ Asreported by Joint Association Survey in 1966 and future years. Prior to 1966, values attained by back extrapolation of

1966-70 data.

Source: Joint Association Survey.

Note: The lease equipment costs as a fraction of productive well cost were very nearly (£ 1%) the same for both oil wells and gas

wells. In this study the same fraction was used for both.




TABLE 606

FACTORS FOR ACCELERATING DEPRECIATION
(Ratio of Depreciation Rate to Production Rate)*

Historical - For Oil ‘ For Gas
1959 ©1.210 1437
1960 1.327 1.847
1961 1.208 1.729
1962 1.423 1.824
1963 1.326 : 1.758
1964 1.302 ' 1.675
1965 1.338 1.627
1966 1.251 1.612

1967 1.245 1.594
1968 1.303 1.450
1969 1.236 1.572

Projected
1971 1.2100 1.2500
1972 1.2000 ©1.2175
1973 1.1900 1.1850
1974 _ 1.1800 1.1525
1975 1.1700 1.1200
1976 1.1600 1.1100
1977 11500 1.1000
1978 ‘ 1.1400 1.0900
1979 1.1300 1.0800
1980 1.1200 11.0700
1981 1.1100 1.0700
1982 1.1000 1.0700

1983 1.0900 . 1.0700
1984 , 1.0800 1.0700
1985 1.0700 1.0700

© * The Depreciation Rate is defined as the ratio of annual
Depreciation, Amortization, and Retirement. to beginning: of
year Net Fixed Assets. The production Rate is defined as the
ratio of annual production to the reserves at the beginning of the
year.

Sources: Chase Manhattan Bank Industry-Cost Studies.
Reserves of Crude Oil Natural Gas, L igitids and Natural
Gas in the United States and Canada and United States
Productive Capacity, a joint report of the American Gas
Association, American Petroleum [nstitute and
Canadian Petroleum Association (published annually).

Note: The declining trend in the ratio of depreciation rate to
production rate is extrapolated to a minimum of 1.07. The
limit of 1.07 rather than 1.00 is due to nonproducing
leases being written off faster than the depletion of normal
producing leases,

TABLE 607

OTHER ECONOMIC PARAMETERS APPLIED
IN BASE CASES

Projected (1971-1985)

Intangible Drilling Cost—0il 0.70
(Fraction of Successful Well Cost)

Intangible Drilling Cost—Gas _ 0.73
(Fraction of Successful Well Cost)

Effective Depletion Rate 0.18"
(Fraction of Net Revenue) ‘

Depreciation for Tax—Qil 0.50
(Fraction of Book Depreciation,
Amortization and Retirement)

Depreciation for Tax—Gas 0.60
(Fraction of Book Depreciation
Amortization and Retirement)

Federal Income Tax Rate—Percent - 50
(Including 2 Percent State Income Tax)

Investment Tax Credit—Pércent ' 7
Preference Tax Rate o*

* The effective depletion rate includes the effects of a 22-
percent statutory depletion rate, cost depletian and a 10-percent
preference tax rate. ’

Calculation Procedure — Expenses

® Geological and Geophysical: Equal to a frac-
tion times the anrual investment for pro-
ducing wells and platforms, dry hole ex-
penses and producing expenses (Fractional
values as a function of time are read from
data cards.)

® Lease Rental: Equal to a fraction times the
annual investment for producing wells and
platforms, and dry hole expenses (Fractional
values as a function of time are read from
data cards.)

® Dry Holes: Computed in the Oil and Gas
Supply Program

® Producing Lease and Well Expense: This ex-
pense covers the cost of operating productive
leases, wells and production facilities, includ-
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ing additional recovery projects (These values
are computed by the oil and sub-model and
gas sub-model.)

Gas Plant Expenses: Computed in the Gas
Supply Program

Miscellaneous Expenses: Computed in the Oil
and Gas Supply Program (These expenses are
primarily environmental and safety expenses
in excess of the historical rates.)

Ad Valorem, Production and Other Taxes:
Equal to a fraction of net revenue which is
total revenue less royalty (Separate tax rates
are specified for crude oil and natural gas with
both tax rates being a function of time as
read from data cards.)

Depreciation, Depletion, Amortization and
Retirement: Same as value in Net Investment
table

(Overhead) Indirect Expense: Equal to a Erac—
tion times the sum of annual inhvestment for
producing wells and platforms plus producing
lease and well expense plus dry hole expense
(Fractional values as a function of time are
read from data cards.)

Total Expense (Before Federal Income Tax):
Summation of above items.

Calculation Procedures for Net Investment
In Property, Plant, and Equipment

682

Beginning of Year Net Fixed Assets: Equal to
end-of-year net fixed assets from prior year
(Values for first year for each region are read
from data cards.)

Lease Acquisition Expenditures: Onshore—
equal to a fraction of the drilling cost of both
productive wells and dry holes (Fractional
values as a function of time are read from
data cards.)

Offshore—equal to the average lease bonus
per acre times 2,000 acres per exploratory
well times the number of exploratory wells
drilled (Average lease bonus per acre as a
function of time is read from data cards.)

Producing Wells and Platforms Investment:
Computed in the Oil and Gas Supply Pro--
grams (based upon average well depth and
average cost per foot by region) ’

Lease Equipment Investment: Equal to the

investment for additional recovery equipment
plus a fraction times the investment for pro-

ducing wells and platforms

Miscellaneous Tangible Investments: Com-
puted in the Oil and Gas Supply Programs
(These values are primarily environmental and
safety investments in excess of the historical
rates.)

Gas Plant Investment: Computed in the Gas
Supply Programs (based upon the incremental
increase in gas pro'd’uction over the prior year
within a region and the average cost per unit
of capacity)

Depreciation, Depletion, Amortization and Re-
tirement: Computed by region as the product
of the beginning-of-the-year net fixed assets
times the ratio of annual production.to be-
ginning-of-year reserves times a depreciation
factor which adjusts the depreciation rate to
historical rates (The depreciation factor varies
with time but ranges from approximately 1.25
to 1.07 to account for write-offs of some
items at a rate faster than the ratio of pro-
duction to reserves.) ‘

End of Year Net Fixed Assets: Equals the sum
of beginning-of-year net fixed assets plus the
above capital expenditures less the deprecia-
tion, depletion, amortization and retirement.
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Figure 106. Exploration and Development Costs—Qil and Gas.
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: TABLE 608 TABLE 609
‘ CASE Il OIL OPERATIONS—1 9,85_, CASE Il OIL OPERATIONS--1985
{15-Percent Rate of Return) (15-Percent Rate of Return)

Example—Profit and Loss Statement in Millions of Dollars Example—Asset Accounting in Millions of Dollars

Total Revenue : 24,034 Beginning of Year Net Fixed Assets 39,608
Rovalty {OQutside the Industry) 3,232 . .
. Annual Capital Expenditures
Operating Revenue 20,802 Lease Acquisitions : 2,125
Operating Expensas Producing .Wells and Platforms 2,687
G&G 673 Lease Equipment 3,028
Lease Rental 212 Misc. Tangible Investments 175
Dry Hole : 855 Gas Plants -
ic.;eass[an:l Well 2,870 Total Annual Capital Expenditures 8,015
as Plan _
“Miscellaneous 84 Less Book Depr., Depl., Amort., and Retir. 5,133
Ad Valorem and Prod. Tax 1,209 4 --End of Year Net Fixed Assets 42,490
‘ Overhead - 1,058 : o . X
i ) Average Annual Net Fixed Assets 41,049
! _Total Operating Expenses 6,961 ' .
! . Book DDA &R 5,133 Book' Net Income (AFIT) 6,164
! Book DDA & R 5,133
: Total Book Expenses.(BFIT) 12,094 : ; -
: - Book Net Income (BFIT) 8,708 Net Cash Income 11,297
Expenses for Tax Percent of Cash Income Reinvested
QOperating Expenses .. 6,961 (8,015/11,297) 71
Depr., Amort., and Retir.” 2,566 ‘
i : Depletion {@ 22%)1 3,744 Rate of Return on Net Fixed Assets %
_ fntangible Devel. Cost¥ 1,881 | (6,164/41,049) . _ 15
! Total Expense for Tax 15,152
Taxable Income ' 5,650
FIT {@ 50%) 2,825
Investment Tax Credit (@ 7%) & 281
: Regular Federal Income Tax R . 2,544
: Book Net Income (AFIT) 6,164

*.50% of Book DDA & R for oil, 60% for gas.
+ 18% of operating revenue excluding non-depletable gas plant products.
} 70% of successful well and platform costs for oil; 73% for.gas.

§ 7% of tangible investments.
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TABLE 610

CASE 1l OIL AND GAS OPERATIONS-1985

(15-Percent Rate of Return)

Example—Profit and Loss Statement in Millions of Dollars

Total Revenue
Royalty (Outside the Industry)

Operating Revenue

Operating Expenses
" G&G .
Lease Rental
Dry Hole
Lease and Well
Gas Plant
Miscellaneous
Ad Valorem and Prod. Tax
Overhead

Total Operating Expenses
Book DDA & R

Total Book Expenses (BFIT)
Book NetlIncome (BFIT)

Expenses for Tax
Operating Expenses
Depr., Amort;, and Retir.*
Depletion (@ 22%)t
Intangible Drilling Cost¥

Total Expense for Tax
Taxable Income

FIT (@ 50%)
Investment Tax Credit (@ 7%)$

‘Regular Federal Income Tax

Book Net Income (AFIT)

* 50% of Book DDA & R for oil, 60% for gas.

966
333
1,683
3,659
429
107

1,893

1,618
10,588
7,084

10,588
3,737
5,175
2,736

22,236
7,764
3,882

335

34,467
4,467

30,000

17,672
12,328

3,647
8,781

t 18% of operating revenue excluding non-depletable gas plant products.

F 70% of successful well and platform costs for oil; 73% for gas.

§ 7% of tangible investments.

TABLE 611

CASE 11 OIL AND GAS OPERATIONS—1985
(15-Percent Rate of Return)

Example—Asset Accounting in Millions of Dollars
Beginning of Year Net Fixed Assets
Annual Capital Expenditures

Lease Acquisitions 3,166
Producing Wells and Platforms 3,859
Lease Equipment 3,350
Misc. Tangible Investments 217
Gas Plants. - . : 94

Tétal Annual Capital Expenditures

L.ess Book Depr., Depl, Amort., and Retir.
End of Year Net Fixed Assets

Average Annual Net Fixed Assets

Book Net Income (AFIT) 8,781
Book DDA & R 7,084
Net Cash Income 15,865

Percent of Cash Income Reinvested

Rate of Return on Net Fixed Assets %

56,707

10,686

7,084
60,309

" 58,508

67
15




1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

TABLE 612

EXPLORATION AND DEVELOPMENT COSTS
OIL AND GAS*
(Million Dollars Per Year—Constant 1970 Dollars)

Case A

5,479
5,152
5,729
6,387
7,106
8,025
8,890
9,596

10,649

11,426

12,662

13,811

14,493

15,660

16,225

Case IVA

5,523
4,936
5,224
5,421
5,525
5,908
5,989
5,999
6,109
6,005
6,368
6,449
6,363
6,493
6,428

* Excluding North Slope oil and Alaskan gas operations.

Qil
Gas
Total

Qil
Gas
Total

Qil
Gas
. Total

TABLE 613

EXPLORATION AND :DEVELOPMENT
EXPENDITURES—-TOTAL UNITED STATES
(Billion 1970 Dollars)

15-Year . 15-Year
1971 1975 1980 1985 Total 1971 - 1975 1980 1985 Total
Case | ' Case 11
3.6 5.4 8.6 12.5 1131 3.5 4.5 6.6 8.8 88.8
2.1 2.7 4.6 5.8 58.7 2.1 2.4 3.6 43 463
5.7 8.1 13.2 18.3 171.8 5.6 6.9 10.2 13.1 135.1
Case IA Case 1V
3.5 5.0 7.7 1.1 102.4 3.5 3.5 4.1 5.0 61.5
2.1 2.7 4.6 5.8 57.5 2.0 1.8 1.7 1.5 26.5
5.6 7.7 12.3 16.9 159.9 5.5 5.3 5.8 6.5 88.0
Case 11 Case IVA
3.6 4.9 7.3 °~ 99 97.7 3.6 3.7 4.5 5.4 66.0
2.1 2.4 3.6 4.3 471 2.0 1.9 1.7 1.5 26.9
5.7 7.3 10.9 14.2 144.8 5.6 6.2 6.9 92.9
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TABLE 614

CASE | EXPENDITURES FOR EXPLORATION, DEVELOPMENT
AND PRODUCTION OF OIL AND GAS-1971 TO 1985*

{Million 1970 Dollars}
15-Year
197N 1975 1980 1985 Total
Exploration
Dry Holes 838 1,135 1,726 2,295 22,607
Lease Acquisitions 817 1,562 2,998 4,316 36,534
Lease Rentals 140 177 298 447 3,927
Geological & Geophysical 530 643 897 1,205 12,193
Total 2,325 3,507 5,919 8,263 75,261
Development
Drilling & Equipping Producing Wells 1,916 2,512 3,869 5,452 50,839
Equipping Leases 1,103 1,378 2,456 3,762 34,120
Gas Plant Development 210 180 179 127 2,625
Total 3,229 4,070 6,504 9,341 87,584
! Total Exploration & Development
5,644 1577 12,423 17,604 162,845
Production
Producing Costs 2,533 2,621 3,209 4,151 46,185
Production & Ad Valorem Taxes 958 1,081 1,525 2,269 ° 21,425
Totel 3,491 3,702 4,734 6,420 67,610
Gas Plant Expenses
459 481 460 482 6,977
Overhead Expenses
832 1,010 1,410 1,894 19,160
* Excludes North Stope oli and a!l Alaskan gas.
TABLE 615
CASE |A EXPENDITURES FOR EXPLORATION, DEVELOPMENT
AND PRODUCTION OF OIL AND GAS-1971 TO 1985°
{Million 1970 Dollars)
) 15-Vear
1971 1975 1980 1985 Total
Exploration
Dry Hotes 830 1,081 1,643 2,215 21,659
Lease Acquisitions 815 1,524 2,953 4,275 36,03t
Lease Rentals ! 138 154 285 402 3,559
Geological & Geophysical 525 51 820 1,089 1,303
Total 2,309 3,380 5,682 7,981 72,552
Development
Drilling & Equipping Producing Wells 1,883 2,292 3.342 4,729 44,921
Equipping Leases 1094 1,316 2,288 3.428 32,006
Gas Plant Development 193 118 14 87 1,810
Total 3,170 3,726 5,744 T 8244 78,737
Total Exploration & Development
5,479 7,106 11426 16,225 151,289
Production
Producing Costs 2,533 2,686 3,048 3,791 44,214
Production & Ad Valorem Taxes 960 1,061 1,451 2,122 20,581
Total 3,493 3,647 4,499 5,913 64,775
Gas Plant Expenses
469 434 387 372 6,160
Overhead Expenses
826 960 1,288 1,712 17,762

* Excludes NorthSlopeoll and all Alaskan gas.
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TABLEG616

CASE 11 EXPENDITURES FOR EXPLORATION, DEVELOPMENT
AND PRODUCTION OF OIL ANDGAS—1971 TO 1985*
{Million 1970 Dollars)

15-Year
1971 1975 1980 1985 Total
Exploration
Dry Holes 839 1,033 . 1,354 1,683 18,500
Lease Acquisitions 817 1,420 2,385 3,166 29,509
Lease Rentals 140 162 238 332 3,223
Geological & Geophysical 530 610 m 966 10,713
Total 2,326 3,225 4,758 6,147 61,945
Development
Drilling & Equipping Producing Wells 1,916 2,312 3,105 4,076 42,062
Equipping Leases 1,103 1325 2246 3,350 31,631
GasPlant Development 209 167 140 94 2,250
Total 3,228 3,804 5,491 7,520 75,943
Total Exploration & Development
5,554 7,029 10,249 13,667 137,668
Production
Producing Costs 2,533 2,607 3.084 3,767 44,467
Production & Ad Valorem Taxes 958 1,061 1,388 1,893 19,623
Total 3491 3,668 4,472 5,660 64,090
Gas Plant Expenses
469 458 435 429 6,688
Overhead Expenses
832 959 1.211 1518 16,835
* Excludes North Sleps oiland all Alaskan gas.
TABLE 617
CASE 11l EXPENDITURES FOR EXPLORATION, DEVELOPMENT
AND PRODUCTION OF OIL AND GAS—-1971 TO 1985*
{Million 1970 Dollars)
15-Year
197 1975 1980 1985 Total
Exploration
Dry Holes 838 983 1,296 1,613 12,734
Lease Acquisitions 815 1,395 2,347 3,131 28,940
Lease Rentals 138 150 212 295 2,920
Geological & Geophysical 526 581 708 87 9,970
Total 2,317 3,109 4563 5,910 59,564
Development
Drilling & Equipping Producing Wells 1,882 2,109 2,783 3,490 37,217
Equipping Leases 1,094 1,267 2,110 3,076 29,871
Gas Plant Development 193 109 90 61 1,560
Total 3,169 3,485 4,983 6,627 68,648
Total Exploration & Development
5,486 6,594 9,546 12,537 128,212
Production
Producing Costs 2,533 2,673 2,942 3,468 42,745
Production & Ad Valorem Taxes 960 1,042 1,323 1,77 18,865
Total 3493 3,615 4,265 5,239 61,610
Gas Plant Expenses
469 431 372 337 5,972
Overhead Expenses
828 912 1,112 1,368 15,668

® Excludes North Slopeoil and all Alagan gas.




TABLE 618

CASE IV EXPENDITURES FOR EXPLORATION, DEVELOPMENT
AND PRODUCTION OF OIL AND GAS—-1971 TO 1985*
(Miltion 1970 Dollars)

15-Year
197 1975 1980 1985 Total
Exploration
Dry Holes 824 737 645 568 10,209
l.ease Acquisitions 810 1,041 1,182 1,108 13,792
lease Rentals 137 113 110 107 11,694
Geological & Geophysical 524 499 486 476 7,350
Total 2,295 2,330 2,423 2,259 35,045
Development
Drilling & Equipping Preducing Wells 1,875 1,597 1,419 1,291 22,132
Equipping Leases 1,091 1132 1,754 241 25,597
Gas Plant Development 190 86 38 13 1,044
Total 3,156 2,815 3,21 3,725 48,773
Total Exploration & Development
5,451 5,205 5,634 5,984 82,818
Production
Producing Costs 2,533 2,532 2,680 2,806 39,477
Production & Ad Valorem Taxes 959 990 1,048 .19 15,458
Total 3,492, 3,522 3,728 3,925 54,935
Gas Plant Expenses
469 425 337 263 55,558
Overhead Expenses
824 785 763 749 11,550
¢ Excludes North Slope oiland Alaskan gas.
TABLE®19
CASE IVA EXPENDITURES FOR EXPLORATION, DEVELOPMENY
AND PRODUCTION OF OIL AND GAS-1971 TO 1985*
{Million 1970 Dollars)
1S-Year
1971 1975 1980 1988 Total
Exploration
Ory Holes 832 773 681 598 10,677
Lease Acquisitions 81 1,058 1,203 1,123 15,833
Lease Rentals 139 122 121 121 1,844
Geological & Geophysical 528 521 517 517 7141
Total 2,310 2,474 2,522 2,359 36,095
Development
Drilling & Equipping Producing Wells 1,907 1,746 1,601 1,504 24,481
EQuipping leases 1,100 1,173 1,821 2,544 26,523
Gas Plant Development 206 132 81 21 1,442
Total 3,213 3,051 3,483 4,069 62,446
Total Exploration & Development
5,523 5,525 6,005 6,428 88,541
Production
Producing Costs 2,533 2,561 2,773 2,963 40,518
Praduction & Ad Valorem Taxes 958 1,007 1,001 1,180 15,922
Total 3,49 3,568 3,864 4,143 56,440
GasPlant Expenses
469 448 382 315 6,052
Overhead Expenses
830 819 813 812 12,165

* Excludes North Slopeollandall Alaskan gas,
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TABLE 620
OIL. OPERATIONS*

UNITED STATES NET INVESTMENT IN PROPERTY, PLANT, AND EQUIPMENT

(Mil14on 1970 Dollars)

CASE 1 Less
SEGINNING PRODUCING wisc DEPRECIATION
. YEAR NET LEASE WELLS AND LEASE TANGIBLE N DERLETION END OF AVERAGE
YSAR FIXED ASSETS aCQUISITICNS  PLATFORMS EQUIPHENT  INVESTMENT  [nvEGTMENT ‘”32}}5;,}}22' FI;ESRAQSETS FIXED Mssers
1971 17074.00 431,73 i 41 ng ToSeToL TUTTEmSmest mmmseescoo ceeeeccceen eeceeeea
1972 17183.69 396.54 R 34106 148,23 .00 2532.14 17183,69 17128.85
1973 17037.79 57 . 3.34 40.09 +00 2533,95 17037,79 7110.74
1972 17464 .49 775-98 1237,28 1014,55 55,50 .00 2456,61 17464,49 irésg'u
1975  18377.73 oa2.45 1446.64 1092,90 69,89 .00 2468.64 1837773 17921, 11
1975 8377.73 85,08 1632,67 1165,25 84,07 ‘00 2550.88 19693192 11_9035'6
44 %1565-74 1u9g.;6 1685,30 1707,22 82,98 .00 2693,85 21565'74 20629‘33
1978 23814.40 eI A 180¢.20 98.67 .00 2895,60 23814, 40 2269007
1979 26174.05 1704-32 2048,04 1898, 38 107,54 ‘oo 3171.81 26174, 05 54994.22
1980 2858450 04.05 2296,83 2019,02 128,06 . 00 3437.50 28884,50 27529.27
loay 2203420 1865.8 2431.40 2110.01 136,56 .00 3800,64 31627,70 30256.10
1981 1627. 74 1988,27 2571.33 2677,12 145,22 .00 4156,74 34852,90 33240.30
1982 3485290 2314,70 2852.13 2831,62 171.35 .00 4541,52 38481118 36667.04
1983 22037.65 2443,10 2998, 39 2966,54 181,89 .00 5033.45 42037,65 40259, 41
1985 4614949 2754,19 3394.51 3186, 96 219,96 ,00 5443.77 46149, 49 53
. 2892,00 3556,71 3321, 44 233,63 ‘00 2999 .48 50153 80 :;2;553
*EXCLUDING NORTH SLOPE.
TABLE 621
OIL OPERATIONS*
UNITED STATES NET INVESTMENT IN PROPERTY, PLANT, AND EQUIPMENT
(Million 1970 Dollars)
CASE IA LESS
BEGINMING PRODUCING MISC. DE;EsféﬂégN END OF AVERAGE
YEAR NET LEASE AELLS AND LEASE TANGIBLE GAS PLAMT  AMORTIZATION, YEAR NET NET
YEAR FIXED ASSETS  ACQUISITICVS  PLATFORMS EQUIPMENT INVESTMENT INVESTMENT  RETIREMENT  FIXED ASSETS FIXED ASSETS
1971 47674.00 430,11 1090, 44 932,10 146,17 .00 254G.07  17132.76 17103 38
1972 17132.76 391,46 947.24 912.26 36.00 .00 2549.21 116376?'58 1773313::
1973 16870. 50 962.34 1095.82 973,42 49,40 .00 2467,62 17064'02 15977'30
1974 170{54,'@’2 749.67 1253.34 1037.32 64,05 .00 2458,57 17729'82 17406‘92
1975 17729, 82 957.11 1417.81 1103.49 79,11 .00 2510.31 18777.03 16253.42
1976 1877/.05 1055.75 1438,75 1633,10 78.64 .00 2618, 81 20364.50 19570.76
1977 20364,50 1299.53 1601.08 1714.04 92.60 "00 a8 2038459 19570, 76
1978 222F1.25 1434.26 1683.50 1782.80 96,72 .00 3024.93 24253,58 23267.44
1979 24253.54 1659.59 1854,97 1876.99 110.71 . 00 3240.18 26519, 66 25386'62
1980 26519.60 1820, 33 1927.79 1941,55 113,42 .00 3539,35 28783,39 27651,53
1981 2R7R3,39 1941, 53 2019.35 2479,35 118.09 .00 3825,13 31516,63 30150.01
1982  31516.63 2268.5% 2242.90 2597.14 138,34 ,00 4138.64 - 34624,95 33070.79
1983 34824.95 2397.38 2367.88 2705.32 146,75 .00 4536.01 3770626 36165.60
13:4 37706.26 2710, 58 271.3.56 2681.95 178,70 .00 4874,76 41316,30 39511.28
1985 41316.5¢ 2850.85 2876.50 2987.29 191,10 .00 5358,05 44863,97 43090.13

*EXCLUDING NORTH SLOPE.




TABLE 622
OIL OPERATIONS*
UNITED STATES NET INVESTMENT IN PROPERTY, PLANT, AND EQUIPMENT
(Million 1970 Doliars)
CASE II LESS
DEPRECIATION
BSEGINNING PRODUCING MISC. DEPLETION END OF AVERAGE
YE&R NET LEASE AELLS AND LEASE TANGIBLE GAS PLAMT  AMORTIZATION, YEAR NET NET
YEAR FIXED ASSETS ACGUISITICNS PLATFORMS EQUIPMENT INVESTMENT INVESTMENT RETIREMENT FIXED ASSETS FIXED ASSETS
1971 17074.,00 931,73 1120.81 941,06 148,23 .00 2532,14 17183,69 17128.85
1972 17183.69 387,77 995,98 927.10 39,24 .00 2536,24 16997,53 17090.64
1973 16997,53 $58,08 1200.06 1004,09 53,89 ,a0 2454,20 17359,45 17178,49
1974 17359, 4% 738.2p 1385,67 1075.,82 67.07 .00 2459,26 18166,95 17763,20
1975 18166,95 915,23 1524.16 1134,88 78,8% , 00 2532.30 19287,77 18727.36
1976 192087,77 984,41 1530.17 1663,60 75,97 .00 2652.79 20889,12 20088, 44
1977 208489,12 11A2,37 1684,17 1744.,4n 87.82 .00 2823,71 22764,17 21826,65
1978 22764.17 1262,63 1759.25 1815.10 "92.38 .00 3054.03 24639,51 23701.84
1979 24639,51 1416.28 1923.81 1910.65 107,23 a0 3258,79 26738,69 25689,10
19480 26738,69 15n8,19 1986,63 1977.80 111,65 .00 3535,75 28787,21 27762,95
1981 28787,21 1%63,21 2051.30 2519,01 116.07 .00 3791,55 31245,25 30016.23
1982 31245,25 1786.65 2240.72 2640.76 134,68 .00 4070.49 33977,97 32611,44
1983 33977.57 1852.08 2322.21 2749,73 140.80 .00 4430,67 36611,73 35294,65
1984 36611.75 2050.61 2585,17 2922.41 166,63 .00 4727.73 39608,81 38110.27
1985 39608.41 2125,28 2686,61 3027.55 175,08 .0n 5133.20 42490,13 41049,47
*EXCLUDING NORTH SLOPE.
TABLE 623
0IL OPERATIONS*
UNITED STATES NET INVESTMENT IN PROPERTY, PLANT, AND EQUIPMENT
(Million 1970 Dollars)
CASE III LESS
DEPRECJATION
BEGINNING PRODUCING MISC, OEPLETION END OF AVERAGE
YEAR NET LEASE WELLS AND {.EASE TANGIBLE GAS PLANT AMORTIZATION, YEAR NET NET
YEAR FIXED ASSETS ACQUISIYICNS PLATFORMS EQUIPMENT INVESTMENT INVESTMENT RETIREMENT FIXED ASSETS FIXED ASSETS
1971 17074.00 430,14 1090.44 932.10 146,17 .00 2540.,07 17132,76 17103,38
1972 17132.76 382.83 926,98 906,58 35,33 .00 2550.93 16833,55 169863,15
1973 16833,55 544,97 1063,42 964,37 48,05 .00 2464,4p 16989,.96 16911,75
1974 16989.,96 716,61 1201.09 1022.75 61,39 .00 2448,56 17543,24 17266,60
1975 17543,24 889,65 1325.68 1077.84 74,11 .00 2491.23 18419,30 17981.27
1976 18419.,.30 954,16 1311.77 1597,63 72,01 .00 2578,87 19776,00 19097.65
1977 19776.00 1147,17 1426.59 1664,14 82,86 .00 2723,45 21373,30 20574.,65
1978 21373.30 1225.17 1455,01 1717.10 84,13 .00 2917.60 22937,12 22155.21
1979 22937.12 1378,53 1574,81 1794,65 94,72 .00 3081,27 24698,56 23817,84
1980 24698,56 1470,44 1590.98 1642,05 94,58 .00 3308,85 26387,76 25543,16
1981 26387.76 1525,29 1622,07 2360.17 95,84 .00 3510.84 28480,28 27434,02
1982 28480,28 1749,10 1765, 89 2451,21 109.76 .00 3742,44 30813,80 29647,04
1983 30813.80 1814.76 1825,38 2536,96 113,68 .0n 4035,66 33068.92 31941.36
1984 33068.92 2014,25 2043,77 2673,34 134,60 .00 4269.85 35665,03 34366,97
1985 35665.03 20p89.,7a- 2134.16 2753,44 141.59 .00 4609.23 38174,76 36919,89
o ®EYCLUDENG NORTH SLOPE.
o]
Py




269

TABLE 624
OIL OPERATIONS*

UNITED STATES NET INVESTMENT IN PROPERTY, PLANT, AND EQUIPMENT

{Mi1lion 1970 Dollars)

CASE IV LESS
OEPRECIATION
BEGINNING PRODUCING MISC, NEPLETI0Y END OF AVERAGE
i YEAR NET LEASE #ELLS AND LEASE TANGIBLE GAS PLANT  aMORTIZATION, YEAR NET NET
YEAR FIXED ASSETS ACGQUISITICNS PLATF ORMS EGUIPMENT INVESTMENT INVESTMENT RETIREMENT  FIXED ASSETS FIXED ASSETS
1971 17074.00 430.11 1090.44 932.10 146,17 .00 2540.07 7132,76 7 .
1972 17132.76 359,70 872.55 891,30 33,32 .00 2555.57 io%:f:ns ie%gg.fg
1973 16734,05 476,24 933,20 927.98 42,23 .on 2459,39 16654,30 16694,17
1974 16654 .30 576.37 975.11 959,76 49,90 .00 2416.09 16799,36 16726.83
1975 16799.36 661.05 10n7.91 989,37 56,65 .00 24NAR,05 17106.29 16952°.82
1976 17106.29 661.21 945,88 1495,40 52.84 .00 2417.16 17844,46 17475,37
1977 17844,46 732,78 948,79 1527.55 56.02 .on 247,88 18621,72 18233,09
1978 18621.72 749,79 920.04 1560.04 53,89 .00 2566.09 19339,40 18980.56
1979 19339.40 775.86 933.00 1602.26 57,52 .00 2625,45 20082.59 19710.99
1980 20082.59 760.82 830.97 1625.11 54.15 .00 2710.30 20693,34 20337,97
1981 20693.34 725,65 832,37 2116.23 50.98 .00 2758,76 21659,82 21176,58
1982 21659,82 768.70 838,68 2157,26 53,70 .00 2845,71 22632,47 22146,15
1983 22632.47 734,05 794,78 2203.75 50.80 .00 2947,61 23468,24 23050.36
1984 23468,24 761,36 829.03 2271.80 55,65 .00 3nNDA,46 24377,61 23922,93
1985 24377.61 738,53 806.12 2306,85 54,29 .0n 3110.26 25173.14 24775,37
*EXCLUDING NORTH SLOPE.
TABLE 625
OIL OPERATIONS*
UNITED STATES NET INVESTMENT IN PROPERTY, PLANT, AND EQUIPMENT
{Million 1970 Dollars)
CASE IVA LESS
DEPRECIATION
BEGINNING PRODUCING MISC. DEPLETIOM END OF AVERAGE
YEAR NET LEASE WELLS aND ILEASE TANGIBLE GAS P ANT  AMORTIZATION, YEAR NET NET
YEAR FIXED ASSETS aAcQUISITICNS PLATFORMS EQUIPMENT INVESTMENT INVESTMENT RETIREMENT  FIXED ASSEYS FIXED ASSETS
1971 17074.00 431,73 1120.81 941.06 148,23 .00 2532.14 17183,69 17128,85
1972 17183.69 364,27 936,63 910.35 36,96 .00 2542,40 16889.50 17036.60
1973 16889,50 486,95 1048.90 961.62 47,40 .0C 2452,79 16981 ,58 16935,54
1974 16981.58 v92,70 1120.14 1001.46 54,73 .08 2430.12 17320,48 17151.03
1975 17320.48 678,97 1152.36 1030,86 60,50 .00 2448,53 17794,64 17557,56
1976 17794.64 680.24 1093.25 1540.70 56,33 .00 2482,75 18682,40 18238,92
1977 18682,40 752,77 1095.73 1575,60 58,91 .00 2572.90 19593,42 19137,91
1978 19593.42 771.44 1079.94 1615,35 57.09 .00 2668,67 20448,57 20021.00
1979 20448,57 797.85 1103.26 1663,81 61.55 ,00 2746,55 21328,48 20888,52
1980 21328.44 781,86 1058.11 1691.83 59,42 .00 2851.93 22067,78 21698,13
1981 22067.,78 745,35 1012.84 2192,39 57,37 .00 2920.97 23154,76 22611.27
1982 23154,76 787.02 1027.22 2246,61 61,79 .00 3022,76 24254,54 23704.65
1983 24254.54 751.20 9R6.66 2304.90 59,80 .00 3146.04 25211.06 24732,80
1984 25211.06 777,63 1030.68 2386.76 66,13 .00 3224,64 26247,63 25729,34
1985 26247.,63 754,98 1007.59 2429.38 65.16 .00 3347,190 27156,75 26702.19

*EXCLUDING NORTH SLOPE
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TABLE 626

GAS OPERATIONS*
UNITED STATES NET INVESTMENT IN PROPERTY, PLANT, AND EQUIPMENT
(Million 1970 Dollars)

CASE I LESS
DEPRECIATION
BEGINNING PRODUCING MISC, DEPLETION END OF AVERAGE
YEAR NET LEASE WELLS AND LEASE TANGIBLE GAS PLANT  AMORTIZATION, YEAR NET NET
YEAR F!XED ASSETS ACRUISITICNS PLATFORMS EQUIPMENT INVESTMENT INVESTMENT RETIREMENT  FIXED ASSETS FIXED ASSETS
1971 8730.40 385,09 587,60 161,59 59,22 240.45 965,24 - 9169 11 8949,75
1972 9169.11 419,31 623,87 171,56 16,87 195,89 1024.01 9572,59 9370.85
1973 9572.59 461.56 667,24 183,49 18,29 184,34 1099,67 9984,84 9778,72
1974 9984,84 511.02 717.10 197,20 19,93 183,05 1167, 44 10445,70 10215,27
1975 10445.70 566,63 773,77 212,79 21,80 180.30 1214,61 10986,38 10716.04
1976 10986.38 631.47 846,71 232,84 24,66 176,07 1275,95 11622,18 11304.28
1977 11622.18 713.04 923,19 253,88 27,45 182,34 1342,77 12379,31 12000.75
1978 12379,31 834,80 1020.12 280,53 31,75 186,06 1416,53 13316,0% 12847,68
1979 13316.05 1003.52 1139,77 313,44 37,74 183,43 1500,36 14493,57 13904.81
1980 14493,57 1132,33 1258,69 346,14 42,08 179,29 1601,05 15851,04 15172,31
1981 15851.04 1248,00 1387,08 381,45 - 48,18 171,28 1724,36 17362,67 16606.,86
1982 17362,67 1340.70 1483,96 408,09 52,48 169,25 1888,63 18928,51 18145,89
1983 18928.51 1402,10 1552,23 426,86 55,63 157,61 2074,93 20448,03 19683,27
1984 20448,03 1428,17 1589,77 437,19 57,41 142,05 2253,86 21848,75 21148,39
1985 21848,75 1424,47 1603,44 440,94 57,92 126,88 2433,82 23068,54 22458,87
*EXCLUDING ALASKA.
TABLE 627
GAS OPERATIONS*
UNITED STATES NET INVESTMENT IN PROPERTY, PLANT, AND EQUIPMENT
(Million 1970 Dollars)
CASE 1A LESS
OEPRECIATION

BEGINNING PRODUCING MISC, OEPLETION END OF AVERAGE

YEAR NET LEASE WELLS aND LEASE TANGIBLE GAS PLANY  AMORTIZATION, YEAR NET NET
YEAR leeo ASSETS ACQUISITICNS PLATFORMS EQUIPMENT INVESTMENT INVESTMENT RETIREMENT  FIXED ASSETS Fxxeo ASSETS
1971 3730.40 385.09 587.60 161.59 59,22 193.32 979.24 9137,98 8934,19
1972 9137.98 419,31 623,87 171.56 16.87 161,64 1045,01 9486,21 9312.10
1973 9486,21 461,56 667.24 183,49 18,29 129,96 1118,74 9828,01 9657,11
1974 9824, 01 911,92 717.1n 197.20 19,93 123.17 1186,49 10209,95 10018,98
1975 10209.95 566,63 773.77 212.79 21,80 117,56 1232,81 10669,68 10439,82
1976 10669.68 634,47 846,71 232,84 24,66 113,64 1293,76 11225, 25 10947,47
1977 11225,25 713.04 923.19 253,88 27,45 120,23 1359,51 11903,52 11564, 39
1978 11903.52 834,80 1020.12 280,53 31,75 121,64 1430,84 12761,53 12332,53
1979 12761.5.5 1003.52 1139.77 313,44 37,74 118,17 1512,06 . 13862,10 13311,82
1980 13862.10 1132,33 1258.69 346,14 42,08 114,33 1612.75 15142,90 14502,50
1981 15142.90 1248.¢ 1387,08 381,45 48,18 107,77 1731.50 16583,88 15863,39
1982 165n5,84 1340.70 1483,96 408.09 52,48 107,59 1893,18 13083,51 17333,7p
1983 1R083.51 1492.10 1952.23 426.86 55,63 101,67 2077.06 19544,95 18814,23
1984 19544.99 1428.17 1%89.77 437,19 57.41 91,97 2244,56 20904,90 20224,93
1985 20904.90 1424.47 1603.44 440,94 57.92 87.04 2409.43 22109,28 21507.09

*EXCLUDING ALASKA.
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TABLE 628

GAS OPERATIONS*
UNITED STATES NET INVESTMENT IN PROPERTY, PLANT, AND EQUIPMENT
(Million 1970 Dollars)

CASE II LESS
DEPRECIATION

BEGINNING PRODUCING MIlSsc, DEPLETJON END OF AVERAGE ~

YEAR NET LEASE WELLS AND LEASE TANGIBLE GAS PLAMT  AMORTIZATION, YEAR NET NET -
YEAR FIXED ASSETS ACGUISITICNS PLATFORMS EQUIPMENT INVESTMENT INVESTMENT RETIREMENT  FIXED ASSETS FIXED ASSETS
1971 8730.40 385,09 587.60 161.59 59,22 209.30 965,24 9167,96 68949,18
1972 9167,96 407,33 606,04 166,66 16,39 193,60 1025,99 9531,99 9349,97
1973 9531.99 435,63 629.74 173,18 17,26 177.89 1101,0% 9864,64 9698,31
1974 9864.64 468,65 657,65 180,85 18,28 175,08 1164,24 10200,91 10032,77
1975 10200.91 505.02 689,63 189,65 19,43 167,49 1202,52 10569,60 10385,26
1976 10569,60 547,03 733,48 201,71 21.36 157.17 1250.34 10980,01 10774,80
1977 10980.01 600,44 777.42 213.79 23,12 158,14 1298,25 .11454,67 11217,34
1978 11454,67 683,45 835,18 229,67 26,00 156,27 1347,66 12037,58 11746,13
1979 12037,58 798,87 907,34 249,52 30,02 148,49 1400,56 12771,26 12404,42
1980 12771.26 876,60 974,43 267,97 32,57 139,93 1463,82 13598,93 13185,10
1981 13596.93 939.06 1043.71 287.02 36,26 128,91 1539,39 14494,50 14046,72
1982 14494.50 989.60 1095, 34 301.22 38,73 125.00 1641,07 15403,32 14948,91
1983 15403.32 1024,87 1134.,61 312,02 40,66 115.02 1752,82 16277,68 15840,50
1984 16277.68 1043.93 1162.05 319,56 41,96 113,44 1850.,85 17097,77 16687,72
1985 17097.77 1041.22 1172,04 322,31 42,33 93,81 1950,79 17818,68 17458,23

*EXCLUDING ALASKA.
TABLE 629
GAS OPERATIONS*
UNITED STATES NET INVESTMENT IN PROPERTY, PLANT, AND EQUIPMENT
(Million 1970 Dollars)
CASE III LESS
DEPRECIATION

BEGINNING PRODUCING M1SC, DEPLETION END OF AVERAGE

YEAR NET LEASE WELLS AND LEASE TANGIBLE GAS PLANT  AMORTIZATION, YEAR NET NET
YEAR FIXEO ASSETS ACQUISITICNS PLATFORMS EQUIRMENT INVESTMENT INVESTMENT RETIREMENT FIXED ASSETS FIXED ASSETS
1971 8730.40 385,09 587,60 161.59 59,22 192,52 979,24 9137,17 8933,79
1972 9137.17 407,33 606,04 166,66 16,39 160,04 1046,59 9447,04 9292,11
1973 9447,04 435,63 629,74 173,18 17,26 127.55 1118,89 9711,52 9579,28
1974 9711.52 468,65 657,65 180.85 18,28 117.87 1180.93 9973,89 9842.7p
1975 9973.89 505,02 689,63 189,65 19,43 109,18 1217.26 10269,54 10121,74
1976 10269,54 547,03 733,48 201,71 21,36 101.35 1263,64 10610,83 10440,18
1977 10610.83 600.44 777.42 213,79 23.12 104,64 1309,60 11020463 10815.73
1978 11020.63 683.45 835,18 229,67 26,00 102.85 1355,74 11542,04 11281,34
1979 11542.04 798,87 907.34 249,32 30.02 96.15 1405.36 12218,55 11880,29
1980 12216,55 876,60 974,43 267,97 32,57 89,58 1468,41 12991,28 12604,92
1981 12991.28 939,06 1043,71 287,02 36,26 81,08 1540.63 13837,78 13414,53
1982 13837,78 989,60 1095.34 301,22 38,73 79.14 1641,93 14699,88 14268,83
1983 14699,88 1024.87 1134,61 312.02 40,66 72,70 1754,71 15530, 04 15114,96
1984 15530.04 1043.93 1162,05 319,56 41,96 64,69 1847,28 16314,95 15922,49
1985 16314.95 1041.22 1172.04 322,31 42,33 61,05 1939,36 17014,54 16664,74

*EXCLUDING ALASKA.
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TABLE 630

GAS OPERATIONS*
UNITED STATES NET INVESTMENT IN PROPERTY, PLANT, AND EQUIPMENT
(Million 1970 Dollars)

CASE Iv LESS
OEPRECIATION
BEGINNING PRODUCING Misc, EDEgEéTHg END. OF AVERAGE
YEAR NET LEASE WELLS AND LEASE TANGIBLE GAS PLANT  AMORTI1ZATION, YEAR NET NET
f‘_ﬂf flff?_ffffj_s ACGUISITICNS PLATFORMS EGQUIPMENT INVESTMENT INVESTMENT RETIREMENT  FIXED ASSETS FIXED ASSETS
1971 8730.40 379.77 579,49 159,36 59,00 90,28 979.9 9 y
1972 9118,36 378.07 562,51 154,69 15,21 152.;6 1048.93 9%%2:;: g:i::gg
1973 9335,51 378,70 547,44 150,55 15,01 120,84 1116.35 9431,69 9383,60
1974 9431.69 379,72 532.85 146,53 14,81 102.91 1165.08 9443,44 9437,57
1975 9443, 44 379,53 518,28 142,53 14,60 86.02 1179.50 9404,89 9424,16
1976 9404.89 379,48 508,82 139,93 14,82 71,28 1194.94 9324,28 9364.59
1977 9324.28 382.66 495,44 136,25 14,73 69,84 1200,16 9223,03 9273.66
1978 9223.03 398,22 486,63 133,82 15,15 61,14 1198.03 9119,95 9171.,49
1979 9119,95 423,56 481.07 132,29 15,92 50.60 1187.71 9035,67 9077.81
1980 9035,67 420.92 467.90 128,67 15,64 38.35 1150,09 8927,86 8981,37
1981 8927.06 416.23 462,61 127,22 16,07 27,64 1166,57 8810,27 8868,66
1982 R810.27 408,82 452,51 124,44 16,00 23.12 1165,81 8669,34 8739,80
1983 8669,34 398.49 441,16 121.32 15,81 18,46 1166.31 8498,27 8583, 80
1984 8498,27 385,80 429.46 118.10 15,51 14.86 1145,39 R316,60 A407.43
1985 8316,60 369.41 415.82 114,35 15,02 12,85 1122.42 8121,63 8219.11
*EXCLUDING ALASKA.
TABLE 631
GAS OPERATIONS*
UNITED STATES NET INVESTMENT IN PROPERTY, PLANT, AND EQUIPMENT
(Million 1970 Dollars)
CASE IVA LESS
DEPRECIATION

BEGINNING PRODUCING Mlsc, OEPLETION END OF AVERAGE

YEAR NET LEASE WELLS AND LEASE TANGIBLE GAS PLANT  AMORTIZATION, YEAR NET NET .
YEAR FIXED ASSETS ACQUISITICNS PLATFORMS EQUIPMENT INVESTMENT INVESTMENT RETIREMENT  FIXED ASSETS FIXED ASSETS
1971 8730.40 379,77 579.49 159,36 59,00 206,10 966,10 9148,01 /939,21
1972 9148.01 378,07 562,51 154, 69 15.21 187,20 1029.38 9416,32 9282.16
1973 9416.32 378.70 547.44 150,55 15.01 168,30 1101.26 9575,05 9495,69
1974 9575.05 379.72 532.85 146,53 14,81 152,58 1153.29 9648,25 9641,65
1975 9648.25 379,53 518,28 142,53 14,60 131,92 1171,62 9663,49 9655,87
1976 9663,49 379,48 508.82 139,93 14,82 110.38 1190,18 9626,74 9645,11
1977 9626.,74 382,66 495,44 136,25 14,73 104,41 1198,74 9561,49 9594,12
1978 9561.49 398.22 486.63 133,82 15,15 91,78 1199,9n 9487,19 9524,34
1979 9487,19 423.56 481,07 132.29 15,92 77.12 1193.57 9423,57 9455,38
1980 9423,57 420,92 467.90 128,67 15,64 60,63 1188,45 9328,89 9376.23
1981 9328.89 416.23 462.61 127,22 16,07 46,59 1178.06 9219,56 9274,22
1982 9219.56 408.82 452.51 124.44 16,00 39,77 1176.98 9084,12 9151, 84
1983 9584.12 398,49 441,16 121.32 15,81 30,10 1175.09 A915,89 9000.00
1984 891%.89 385,80 429,46 118.10 15.51 24.06 1154,49 8734,32 8825.10
1985 8734,32 369,41 415,82 114,35 15.02 21.20 1132.44 8537,68 8636.00

*EXCLUDING ALASKA.
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TABLE 632
OIL AND GAS OPERATIONS*

UNITED STATES NET INVESTMENT IN PROPERTY, PLANT, AND EQUIPMENT

(Miltion 1970 Dollars)

*EXCLUDING NORTH SLOPE OIL AND ALASKAN GAS.

CASE 1 LESS
DEPRECIATION

BEGINNING PRODUCING MISC, DEPLETION END OF AVERAGE

YEAR NET LEASE WELLS AND LEASE TANGIBLE GAS PLANT  AMORTIZATION, YEAR NET NET
YEAR FIXED ASSETS ACQUISITICNS PLATFORMS EQUIPMENT INVESTMENT INVESTMENT RETIREMENT  FIXED ASSETS FIXED ASSETS
1971 25804.40 816,82 1708.41 1102,68 207,45 210,45 3497,37 26352,80 26078,480
1972 26352,80 815,85 1641,96 1104,90 56,96 195,89 3557,97 26610,38 26481,%9
1973 26610.38 1037.54 1904,52 1198, 04 73,79 184,34 3556, 28 27449,34 27029.86
1974 27449.34 1283,47 2163.74 1290.41 89,82 183,05 3636,08 28823 ,44 28136,39
1975 28823.44 1551, 71 2406,44 1378,04 105.86 180,30 3765.50 30680,30 29751.,87
1976 30680.30 1721,65 2532,01 1940,07 107,64 176,07 3969,80 33187,93 31934.11
1977 33187.93 2052,81 2822.80 2060.08 126,12 182,34 4238,36 36193,74 34690,82
1978 36193,7% 2312,25 3068.17 2178,92 139,33 186,06 4%88,34 39490,09 37841,90
1979 39490.09 2707,57 3436,60 2332,46 165,77 183,43 4937,86 43378,07 41434,08
1980 43378,07 2998,19 3690.09 2456,15 178,63 179,29 5401.69 47478,7% 48428,44
1984 47478,75 3236,27 3958,41 30658,56 193,41 171,28 5881,10 52215,57 49847,16
1982 52215,57 3655.40 4336.09 3239,71 223,82 169,25 6430.15 $7409.69 54812,63
1,983 57409.69 3845,21 4550,62 3393,40 237,52 187,61 7108, 38 62485,67 59947,68
1984 62485%,67 4182,36 4984,28 3624,14 277,37 142,08 7697,63 67998,2% 165241.96
1985 67998.25 4316,47 5160.15 3762,39 291,54 126,88 8433,30 73222,37 70610.34

*EXCLUDING NORTH SLOPE OIL AND ALASKAN GAS.
TABLE 633
OIL AND GAS OPERATIONS*
UNITED STATES NET INVESTMENT IN PROPERTY, PLANT, AND EQUIPMENT
(Million 1970 Dollars)
CASE IA LESS
DEPRECIATION

BEGINNING PRODUCING MISC, DEPLETION END OF AVERAGE

YEAR NET LEASE WELLS AND {.EASE TANGIBLE GAS PLANT  AMORTIZATION, YEAR NET NET
YEAR FIXED ASSETS ACHUISITICNS PLATFORMS EQUIPMENT INVESTMENT INVESTMENT RETIREMENT  FIXED ASSETS FIXED ASSETS
1971 25804,40 815,20 1676.04 1093,69 205,39 193,32 3549.31 26270,73 26037,56
1972 26279.73 810.77 1571.10 1083,83 52,95 161.64 3594,23 26356,79 26313,76
1973 26356,79 1023.990 1763,05 1156.91 67,78 129,96 3586,37 26912,03 26634,41
1974 26912.03 126D,69 1970, 44 1234,52 83,97 123,17 3645,06 27939,77 27425,90
197% 27939.,7¢7 1523.75 2191.58 1316,28 100,90 117,56 3743,13 29446,74 28693,24
1976 29446,71 1687,22 - 22R5.46 1865,95 103,34 113,64 3942,57 31589,75 30518,23
1977 31589,7% 2012.57 2524,27 1967.92 120,05 120,23 4150.04 34184,75 32887,25
1978 34184,75 2269.06 2703.62 2063,34 128,47 121,64 4455,77 37015411 35599,94
1979 37045.11 2663,11 2998,74 2190.42 148,43 118,17 4752,23 40381,75 38698,43
1980 40381, 7% 2952.66 3186,49 2287,69 155,49 114,33 5152,11 43926 ,30 42134,03
1981 43926.30 3189,59 3406,43 2860,79 166,27 107,77 5556,63 48100,51 46013, 41
1982 48100.52 3609.27 3726.86 3005,23 190,82 107,59 6031.82 52708,46 50404,49
1,983 52708,456 3799,48 3920.11 3132,18 202,38 101,67 6613.07 57251,21 54979,83
1984 57251,23 4138,75 4303.33 3319.14 236,11 91.97 7119.31 62221,20 39736,20
1985 62221.20 4275,32 4479,93 3428,23 249,01 87.04 7767.48 66973,25 64597,22
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TABLE 634

OIL AND GAS OPERATIONS*
UNITED STATES NET INVESTMENT IN PROPERTY, PLANT, AND EQUIPMENT
(Million 1970 Dollars)

CASE II LESS
OEPRECIATION

BEGINNING PRODUCING MISC, DEPLETION END’ OF AVERAGE

YEAR NET LEASE WELLS AND LEASE TANGIBLE GAS PLANT AMORTIZATION, YEAR NET NET
YEAR FIXED ASSETS ACQUISITICNS PLATFORMS EQLIIPMENT INVESTMENT INVESTMENT RETIREMENT FIXED ASSETS FlXED ASSETS
1974 25304.40 816.82 1708,4% 1102.65 207,45 209.30 3497,37 26351,65 26070 03
1972 26351.65 795.10 1602,02 1093,76 55.6% 193,60 3562.23 26529,52 26440,59
1973 26529.5%2 993.71 1829,80 $177.,26 71.16 177,89 3555,26 27224,09 26876.80
1974 27224.09 1206.85 2043,32 1256.,67 85,34 175.08 3623.,50 28367,86 27795,97
1975 28367,86 1420.25 2213.79 1324.,53 98,27 167,49 3734,82 29857,37 29112,61
1976 29857,37 1531,44 2263,64 1865.31 97.33 157.17 3903.13 31869,13 30863.25
1977 31869.13 1782.81 2461.,59 1958,19 110,93 158,14 4121.95 34218,84 33043,99
1978 34218.84 1946.08 2594,43 2044,78 118,38 156,27 4401 ,69 36677,09 35447,97
1979 36677,09 2215.15 2831.15 2160.17 137.25 148,49 4659.35 39509,95 38093.52
1980 39509.95 2384.79 2961.06 2245,77 144,23 139,93 4999,58 42386,15 40948,05
1981 42386,15 ?2502.27 3095,00 2806,03 152.33 128,91 5330,94 45739,75% 44062,95
1982 45739,75 2776.24 3336.07 29441.98 173,41 125.00 5711,56 49380,89 47560.32
1983 49380.89 2876,95 3456.82 3061.75 181,47 115,02 6183,49 52889,41 51135.,18
1984 52889,41 3094.53 3747.22 3241.97 208,59 103,44 6578,58 56706,58 54797.99
1985 56706.58 3166,50 3858,65 3349.86 217.44 93,81 7083.99 60308,82 58507,70

*EXCLUDING NORTH SLOPE OIL AND ALASKAN GAS.
TABLE 635
OIL AND GAS OPERATIONS*
UNITED STATES NET INVESTMENT IN PROPERTY, PLANT, AND EQUIPMENT
{Million 1970 Dollars)
CASE III LESS
DEPRECIATION

BEGINNING PRODUCING MISC, DEPLETION END OF AVERAGE

YEAR NET LEASE WELLS AND LEASE TANGIBLE GAS PLANT AMORTIZATION, YEAR NET NET
YEAR FIXED ASSETS ACQUISITICNS PLATFDRMS EGUIPMENT INVESTMENT INVESTMENT RETIREME\?T FlXED ASSETS FIXED ASSETS
1971 25804-40 815,20 1678.04 1093|69 205,39 192,52 3519 31 26269,93 26037.16
1972 26269.93 790.16 1533.02 1073.24 54.72 160.04 3597.52 26280,59 26275,26
1973 26280.59 980.59 1693.16 1137.55 65,31 127.55 3583.28 26701,48 26491,03
1974 26701.48 1185.27 1858,74 1203.60 79.67 147.87 3629.49 27517,13 27109.30
1975 27517.43 1394,67 2015.32 1267,49 93,54 109.18 3708.49 28686,84 28102,98
1976 28688.84 1501.19 2045.24 1799,34 93.37 101,35 3842,51 30386,82 29537,83
1977 30386.82 1747.,62 2204.00 1877.93 105,97 104,64 4033.06 32393,94 31390.38
1978 32393.94 1908.62 2290.18 1946,78 110,13 102,85 4273.34 34479,15 33436,54
1979 34479.15 2177.41 2482,15 2044,17 124,75 96.15 4486,66 36917,11 35698,33
1980 36917.11 2347,04 2565,40 2110.02 127,15 89,58 4777.27 39379,04 38148,08
1981 39379.04 2464,35 2665,78 2647.19 132.10 81,08 5051.47 42318,06 40848,55
1982 42318.06 2738,70 2861.23 2752.,43 148,49 79.14 5384,37 45513, 69 43915,87
1983 45513,69 2839,63 2959.99 2848,.98 154,34 72,70 5790.37 48598,9% 47056,32
1984 48598,95 3058,18 3205.82 2992,91 176,56 64,69 6117.13 51979,98 50289.46
1985 51979.98 3431.00 3306.20 3075,75 183,92 61.05 6548,59 55189,30 53584,64

*EXCLUDING NORTH SLOPE OIL AND ALASKAN GAS.
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TABLE 636
OIL AND GAS OPERATIONS*

UNITED STATES NET INVESTMENT IN PROPERTY, PLANT, AND EQUIPMENT

(Million 1970 Dollars)

CASE 1Iv LESS
DEPRECIATION

BEG INNING PRODUCING MISC, DEPLETION END OF AVERAGE

YEAR NET LEASE WELLS AND LEASE TANGIBLE GAS PLAMT  AMORTIZATION, YEAR NET NET
YEAR FIXED ASSETS ACQUISITICNS PLATFORMS EQUIPMENT INVESTMENT INVESTMENT RETIREMENT  FIXED ASSETS FIXED ASSETS
1971 25804.40 809.88 1669.,93 1091.46 205.17 190,28 3519,99 26251,12 26027,76
1972 26251,12 737,78 1435, 06 1045,99 48,53 155,56 3604.,47 26069,56 26160.,34
1973 26069.56 854,94 1480,65 1078,52 57.23 120,84 3575,75 26085,99 26077.78
1974 26085,99 956,09 1507.,96 1106.29 64,71 102,91 3581,17 26242,80 26164.39
1975 26242.80 1040.58 1526,18 1131.,90 71,25 86,02 3587,55 26511,18 26376,99
1976 26511.18 1040.69 1454,71 1635,33 67,66 71,28 3612.10 27168,74 26839,96
1977 27168,74 1115,44 1444,23 1663,80 78.75 69,84 3688,04 27844,75% 27506.74
1978 27844,75 1148,01 1406.67 1693.86 69.04 61.14 3764,12 28459,35 28152.05
1979 28459,35 1199,42 1414.07 1734,56 73,43 50.60 3813.16 29118,26 28788,81
1980 29118,26 1181,74 1348,87 1753.79 69,79 38,35 3890.39 29620.40 29369.,33
1981 29620.40 1141.,88 1294,98 2243,45 67,05 27.64 3925,32 30470.09 30045,25
1982 30470.09 1177.52 1291,18 2281,70 69,71 23.12 4011,52 31301,81 30885.95
1983 31301.81 1132,54 1235,93 2325,07 66,69 18,46 4113.92 31966,51 31634,16
1984 31966.,51 1147.16 1258,49 2389,90 71.15 14.86 4153,85 32694,21 32330.36
1985 32694.21 1107.94 1221.94 2421,20 69,31 12.85 4232,69 33294,76 32994,49

*EXCLUDING NORTH SLOPE OIL AND ALASKAN GAS.
TABLE 637
OIL AND GAS OPERATIONS*
UNITED STATES NET INVESTMENT IN PROPERTY, PLANT, AND EQUIPMENT
(Million 1970 Dolilars)
CASE IVA LESS
DEPRECIATION

BEGINNING PRODUCING MISC, OEPLETION END OF AVERAGE

YEAR NET LEASE WELLS AND |.EASE TANGIBLE GAS PLANT  AMORYTIZATION, YEAR NET NET
YEAR FIXED ASSETS ACGUISITICNS PLATFORMS EQUIPMEMT INVESTMENT INVESTMENT RETIREMENT  FIXEO ASSETS FIXED ASSETS
1971 25804.40 811,50 1700.30 1100.42 207.23 206.10 3498,24 26331,71 26068,05
1972 26331.71 742,34 1499,15 1065,04 -52,17 187,20 3571,78 26305,82 26318,76
1973 26305.82 465,65 1596.35 1112,17 62,41 168,3C 3554,05 26556,63 26431,23
1974 26556,63 972.42 1652.99 1147,99 69,54 152,58 3583,42 26968,73 26762,68
1975 26968,73 1058.50 1670.64 1173,39 75,10 131.92 3620,15 27458,13 27213.43
1976 27458,13 1059.72 1602.07 1680.62 71,15 110,38 3672,93 28309,15 27883.64
1977 28309.15 1135,43 1591,17 1711,85 73,65 104,41 3770.74 29154,91 28732.03
1978 2915491 1169.66 1566,57 1749.,17 72.24 91,78 3868,57 29935,76 29545,33
1979 29935.76 1221,41 1584,32 1796.10 77.47 77.12 3940.13 30752,05 30343.90
1980 30752.0% 1202.78 1526.01 1820.51 75,07 60,63 4040.37 31396,67 31074.,36
1981 31396, 67 1161,59 1475,46 2319,61 73,44 46,59 4099.03 32374,32 31885,50
1982 '32374,32 1195,84 1479,73 2371.04 77.70 39,77 4199,75 33338,66 32856, 49
1983 33338,66 1149.69 1427, 82 2426,21 75,61 30,10 4321.13 34126,95 33732,80
1984 34126.95 1163.43 1460.14 2504,86 81,64 24,06 4379,13 34981,95 34554,45
1985 34981.,9% 1123,49 1423,41 2543,73 84p.18 21,20 4479,54 35694,43 35338.19

*EXCLUDING NORTH SLOPE OIL AND ALASKAN GAS.
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CASE I
GEOLOGICAL

AND LEASE
YEAR GEOPHYSICAL RENTAL
1971 363.91 83.10
1972 348,53 74,65
1973 376.45 87.76
1974 405.74 99.55
1975 434,62 109,31
1976 449,21 115,88
1977 485,78 132,64
1978 515,95 145,61
1979 560,34 165,51
1989 592.25 178,61
1981 626,15 192,56
1982 678.54 216,80
1983 715.06 232.09
1984 784,16 265,50
1985 826.07 283,11

*EXCLUDING NORTH SLOPE.

PRY
HOLE
390.11
370.67
434,36
495,72
553,59
586,86
651,20
699,23
768.17
816,10
867,33
951,44
10n3,09
1105.44
1161.,77

TABLE 638

OIL OPERATIONS*
UNITED STATES EXPENSES
{Mill40n 1970 Dollars)

U.S. RATE OF RETURN = 15,0 PERCENT

AD VALOREM DEPREC.

PRODUCING PROD, DEPLETION (OVERHEAD)
LEASE GAS AND OTHER . AMORTIZ. INDIRECT
AND WELL PLANT M1SC, TAX RETIREMENTS EXPENSE
1954,93 «00 23.53 601.10 2532414 571.86
1930.56 +00 23,46 600:63 2533,95 547,69
1913462 + 00 24,36 593,99 2456,61 591,57
1921.55 «00 26,29 604,08 2468,64 637.55
1952.97 00 29,50 628,51 2550,88 682,97
2006.04 «Q0 3334 665.07 2693,85 705.90
2075.63 .00 38,57 715.89 2895,60 763,36
2166,55 .00 44.38 777.62 3171,81 810,78
227159 + Q0 50.92 842,75 3437.50 880.84
2392,97 .00 57.77 920.76 3800.64 930,68
2524.65 100 65,01 999,94 4156,74 983.95
2658.67 .00 73.05 1089,92 4541.52 1066.27
2808,63 + 00 81.39 1192, 39 5033,45 1123.67
2968.24 00 90,85 1290.43 5443.77 1232.25
3148.82 .00 100.62 1406.44 5999.48 1298,11

TOTAL
EXPENSE
(BFIT)
6520,68
6430,13
6478,71
6659,08
694236
725617
7758,67
8334,93
8977,32
9689,79
10416,33
11276,22
12189,77
13180,63
14224,41




004

CASE 1A

GEOLOGICAL
AND LEASE
YEAR GEOPHYSICAL  RENTaL
1971 359.92 81,01
1972  339.09 69,94
1973 357.19 78,54
1974  378.40 87,17
1975  402.89 95,87
1976  411.82 100.27
1977  439.95 113.60
1978  459.96 122.36
1979  49%.14 137.58
1980 514.%1 146,36
1981  539.48 156,88
1982  581.85 177,11
1983  612.28 190,54
1984  672.10 220.30
1985  710.37 237,49

*EXCLUDING NORTH SLOPE.

DRY
HOLE
353,89
400.13
447,58
499.59
527,35
583,56
625,18
6RE,77
733,21
782.06
864,26
917,35
1020.39
1081.71

TABLE 639
OIL OPERATIONS*

UNITED STATES EXPENSES
(Mi1lion 1970 Dollars)

U.S. RATE OF RETURN

PRODUCING

LEASE GAS

AND WELL PLANT
1954,93 .00
1928,28 .00
1905.84 .00
1902.93 .00
1919.63 .00
1955.97 .00
2005.36 .00
2071.89 .00
2148.88 .00
2239.,05 .00
2336.51 .00
2434424 .00
2545,99 .00
2666,98 +00
2807.20 .00

34,88

15,0 PERCENT

AD VALOREM

PROD,

AND "OTHER

TAX
601.62
600,82
591,63
596,15
613,40
642,49
686,02
739,16
794,07
860,01
925,94

1002.53
1089,02
1173.72
1275.69

DEPREC,
DEPLETION
AMORT!Z,
RETIREMENTS

2467,62
2458,57
2510.31
2618,81
2790.53
3024.93
3240.18
3539,35
3825,13
4138.64
4536,01
4874,76
5358,05

( OVERHEAD)
INBIRECT
EXPENSE

1056,15
1116,29

TOTAL

EXPENSE

(BFIT)
6508,98
6397,05
6385,65
6490,32
6702.37
6934,54
7345,26
7805,73
8322,12
8890,78
9468,98
10174,28
10921.05
1175947
12669,54
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CASE II
GEOLOGICAL

AND LEASE
YEAR GEOPHYSICAL RENT AL
1971 363,91 83.10
1972 345,35 73,02
1973 370.98 85,11
1974 396,61 95,31
1975 418.31 101.96
1976 425,37 105.10
1977 452,33 117,48
1978 470.54 124.92
1979 501,10 138,39
1980 520.10 145,58
1981 540.02 153.11
1982 576.01 169.66
1983 599.06 178,90
1984 645,46 201.12
198% 673.17 212,47

*EXCLUDING NORTH SLOPE.

DRY

HOLE
390.11
362,54
421.00
474,01
514,95
530,66
575,09
597.66
638,90
660,31
682,87
735,79
762.27
823.67
854,63

TABLE 640
OIL OPERATIONS*
UNITED STATES EXPENSES
(Million 1970 Dollars)
U.S:. RATE OF RETURN = 15,0 PERCENT

- AD VALOREM DEPREC,
PRODUCING

: PROD, OEPLETION (OVERHEAD)
LEASE GAS AND OTHER AMORT1Z, INDIRECT
"AND WELL PLANT M1SC, TAX RETIREMENTS EXPENSE
1954,93 +Qo0 23.53 601,10 2532.14 571,86
1930.56 »00 23,40 600:37 2536,24 542,70
1912.12 .00 24,22 592,39 2454,20 582,98
1917.55 .00 25,98 600+23 2459.26 623,24
1944.83 »00 28,83 621.17 2532.,30 657,3%
1990.30 .00 32.14 651.60 2652,79 668,44
2048,69 N0 36,59 694,26 2823,71 710.81
2124.40 .00 41,40 744,60 3054.03 739.42
2209.67 - .00 46,68 795,41 3258,79 787.44
2306.,35 .00 52,07 854,42 ° 3535,75 817,29
2408.91 .00 57,65 912.00 3791.,55 848,61
2509.30 Q0 63,76 978,76 4070,49 905,16
2620.88 .00 69,98 1054.,03 4430.67 941.38
2738,37 .00 76,87 112516 4727.73 1014,29
2869.92 .00 83,90 1209.12 5133.20 1057 .84

TOTAL
EXPENSE
(BFIT)
6520, 68
6414.,19
6443,01
6592,19
6819,69
7056,40
7458,96
7896,95
8376,08
8891,87
9394,74
10008,94
10657.17
11352,67
12094.25
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CASE III
GEOLOGICAL

AND LEASE
YEAR GEOPHYSICaAL RENTAL
1971 359.92 81,01
1972 336.15 68,43
1973 352,37 76.20
1974 370.50 83.49
1975 388,85 89,53
1976 391.86 91,25
1977 412,18 100,99
1978 422.81 105,41
1979 445,88 115,94
1980 457,14 120.07
1981 470.57 125,21
1982 498,57 138,55
1983 516.18 145,98
1984 554,55 164.92
1985 577.94 175,11

*EXCLUDING NORTH SLOPE.

DRY

HOLE
382,47
346,20
387,95
428,04
464,92
477,42
515,56
533.89
572,31
592.14
613,74
664,75
691.44
751,54
784,36

TABLE 641
OIL OPERATIONS*

UNITED STATES EXPENSES
(Mil1lion 1970 Dollars)

U.S. RATE OF RETURN = 15,0 PERCENT

PRODUCING

LEASE GAS
AND WELL PLANT
1954,93 + 00
1928,28 100
1904,49 ¢« 00
1899,44 <00
1912.69 »00
1942,79 «00
1983,37 «00
2037.88 «00
2099,33 +00
2170.56 100
2245,83 + 00
2317.69 00
2399.16 +00
2486,12 « 00
2585,69 «00

MISGC,
23.36
22,92
23,29
24,61
26,97
29,66
33.23
37,01
41,14
45,28
49,50
54,12
58,82
64,08
69,47

AD VALOREM DEPREC,

PROD,

AND OTHER

TAX
602162
600452
589,99
592,47
606,48
629,98
666,27
709.09
751.17
801,11
848,79
9054 71
969,38

1029,46
1101.27

DEPLETION
AMORT!Z,
RETIREMENTS
2540.07
2550, 93
2464.40
2448,56
2491,23
2578,87
2723,45
2917,60
3081.27
3308.,85
3510,84
3742,44
4035.66
4269,85
4609,23

(OVERHEAD)
INDIRECT
EXPENSE
565,59
528,24
553,72
582,21
611.04
615,78
647,71
664,42
700.66
718,36
739,47
783,47
811,14
871,44
908,20

TOTAL
EXPENSE
(BFIT)
6508, 98
6381,68
6352,38
6429, 32
6591.,70
6757,60
7082,76
7428,10
7807,71
8213,51
8603,96
9105,30
9627,71
10191,97
10811,28
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CASE IV
GEOLOGICAL

AND LEASE
YEAR GEOPHYSICAL RENTAL
1971 359,92 81.01
1972 328.27 64.40
1973 333.22 66,81
1974 336.76 67.65
1975 340.26 67.75
1976 333.25 65,25
1977 334,95 66,58
1978 333.71 66,10
1979 337.22 67.80
1980 333.15 65,34
1981 329.53 62.98
1982 332.35 64.45
1983 328.79 62.25
1984 335.18 65,55
1985 334.70 64,80

*EXCLUDING NORTH SLOPE.

DRY

HOLE
382,47
325,54
339,46
344,83
347,02
333,59
331,60
327.08
322,48
306,94
292,32
292.02
278,58
282,07
273.81

TABLE 642

OIL OPERATIONS*
UNITED STATES EXPENSES
(Mi11ion 1970 Dollars)

U.S. RATE OF RETURN = 15.0 PERCENY

PRODUCING

LEASE GAS

AND WELL PLANT MISC,
1954.93 00 23436
1928,28 +00 22,80
1500.87 «00 22.84
1887,27 «Q0 23,52
1909.62 .00 28,08
1931.10 N0 29,96
1956 ,13 .00 31,92
1984.95 .00 33,73
2013,70 .00 35,48
2034,53 .00 37,25
2057,93 + 00 38,84
2081.13 + 00 40,50
2107.66 .00 41,98

AD VA_OREM DEPREC.

PROD,

AND OTHER

TAX
604,58
599.74
585.33
579.78
580,84
586,63
603.71
621:79
637.9n
656.20
670,29
692.42
714,91
733.23
755420

DEPLETION
AMORTIZ,
RETIREMENTS

2540.07
2555,57
2459,39
2416.09
2408,05
2417.16
2487,88
2566499
2625,45
271030
2758476
2848,714
2947.61
3008, 46
3110426

{ OVERHEAD)
INDIRECT
EXPENSE

515.85
523.63
529.19
534,69
523.68
526,35
524.41
529.92
523,52
517.84
522.26
516.66
526,72
525,95

TOTAL
EXPENSE
(BFIT)

6288,78
6400,24
6508.82
6614,13
6680,90
6820,99
6945,57
7072.85
7214,36
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CASE IVA
GEOLOGICA|.

AND LEASE
YEAR GEOPHYSICAL RENTAL
1971 363,91 83.10
1972 336.83 68,66
1973 349,06 74,36
1974 357.47 76,93
1975 362.12 76.81
1976 356.51 74,62
1977 359.36 76.09
1978 360,85 76,53
1979 366.87 79.02
1980 364.81 77.08
1981 362473 75,03
1932 367,61 77 .10
1983 365.54 75,24
1984 374.19 79,31
1985 374,83 78,71

*EXCLUDING NORTH SLOPE.

DRY

HOLE
390,14
340,72
367.40
380.98
383,79
369,88
367.63
364,07
360.03
343,35
326,96
325,49
310.50
313.56
3n4.19

TABLE 643

OIL OPERATIONS*
UNITED STATES EXPENSES
(Million 1970 Dollars)

V.S« RATE OF RETURN = 15,0 PERCENT

PRODUCING

LEASE GAS

AND WELL . PLANT MISC.
1954,93 .00 23,53
1930,.56 .00 23,26
1908,12 .00 23,70
1903, 36 00 24,73
1912.62 +00 26,38
1932.24 .00 28,21
1959, 14 .00 30,51
1992,63 .00 32.94
2030.,73 .00 35,47
2072.90 .00 37,34
2114,81 00 40.12
2148,34 .00 42.42
2184,19 . 00 44,54
2219.,48 .00 46,73
2258,05 +00 48,73

AD VALOREM DEPREC,

PROD.

AND OTHER

Tax
601,05
599,78
587.74
586.91
593,43
604,16
625,46
646,82
667.37
689,62
707 <65
733.01
759,34
781.10
806,98

DEPLETION
AMORTI1Z,
RETIREMENTS
2532.,14
2542,40
2452,79
2430.12
2448,53
2482.75
2572.00
2668.67
2746 ,55
2851,93
2920.,97
3022.76
3146,04
3224.64
3347.10

( OVERHEAD)
INDIRECT
EXPENSE

576,51
573.27
570.04
577.67
574,42
588.01
589.02

TOTAL
EXPENSE
(BFIT)
6520,64
6371,52
6311,71
6322,25
6372.72
6408,62
6554,92
6709,56
6862,56
7010.79
7118.,28
7294,41
7459,79
7627,02
7807.62
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CASE I

GEOLOGICAL
AND
YEAR GEOPHYSICAL

1974 195.33
1975 207.89
1976 222.81
1977 238.66
1978 257.94
1979 280.84
1980 305.22
19381 329.94
1982 349.56
1983 364.40
1984 373.87
1985 37%.08

*EXCLUDING ALASKA.

LEASE DRY

RENTAL HOLE
56,95 447,92
59,05 =~ 474,65
61,61 506,20
64,47 540,90
67,77 584,64
75,33 630.34
83,65 685,55
93,85 750.72
106.06 874,37
119.25 909,49
133.08 989,34

144,64 1053,55
153,80 1099.42
160.14 1124,47
164,21 1133.38

TABLE 644
GAS OPERATIONS*

UNITED STATES EXPENSES
(Mi1140n 1970 Dollars)

U,S, RATE OF RETUYRN

PRODUCING

LEASE
AND WELL,

- — - - -

602,26
624,46
645.03
664,20
685,74
710,55
738,69
765.90
791,67
818,86
846,43
873,46

GAS
PLANT
469,31
464,68
464,21
464,25
461,24
456,96
455,03
455, 99
456,07
459,77
462,52
469,43
476,61
479,87
481,87

15,0 PERCENT

AD VALOREM DEPREC.

PROD,

AND OTHER

TAX
357.09
379,95
406 .04
430,57
452,14
477,37
502+14
526.85
561.01
603.79
652.34
706.65
762,14
814,67
862.32

- DEPLETION
AMORT1!2Z,
RETIREMENTS

1416,53
1500.36
1601.05
1724.36
1888,63
2074.93
2253,86
2433,82

{ OVERHEAD)
INDIRECT
EXPENSE

587,51
595,70

TOTAL
EXPENSE
(BFIT)

4149,05
4363,04
4609,11
4898,97
5236.74
5597.,26
5976,31
6347,29
6666,98
6951.51
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. TABLE 645
GAS OPERATIONS*
UNITED STATES EXPENSES
(Million 1970 Dollars)

CASE IA U,S, RATE OF RETURN = 15,n PERCENT

AD VALOREM DEPREC,

GEOL.0G I CAL, PRODUCING PROD DEPLETION (OVERHEAD} TOTAL

AND LEASE DRY LEASE GAS AND OTHER AMORTIZ, INDIRECT EXPENSE

YEAR GEOPHYSICAL  RENTAL HOLE AND WELL PLANT MISC, TAX RETIREMENTS EXPENSE (BFIT)
1971 165,75 56,95 447,92 543,03 469,31 11.47 358,34 979,24 260,46 3292,48
1972 174,33 59,05 474,65 561,76 461,07 12,12 380,96 1045.,01 273,95 3442,89
1973 184,26 61.61 506,20 581,43 453,41 12,82 405.46 1118,74 289,55 3613,47
1974 195,33 64,47 540,90 602+26 445,20 13,57 428,29 1186,49 306,94 3783,46
1975 207.89 67.77 SR1,64 624,46 433,54 14,39 447,85 1232.81 326,68 3937,03
1976 222.81 75,33 630.31 645,03 420,64 15.15 471.03 1293.76 350,14 4124,19
1977 238,66 83,65 6A5,55 664,20 409,99 16.00 493,88 1359,51 375,04 4326.,49
1978 257,94 93,85 750,72 685,74 400,93 17.05 517.23 1430.84 405.34 4559,64
1979 280,84 106.06 824,37 710.55 392,67 18,38 549,76 1512,06 441,32 4836,01
1989 305.22 119.25 909,49 738,69 387.21 19,85 591,41 1612,75 479,63 5163,51
1981 329.94 133,08 939,34 765,90 381,00 21.30 638,70 1731.50 518,48 5509 .24
1982 349,56 144,64 1053,55 791.67 379,19 22,87 692,31 1893,18 549,31 5876,28
1983 364,40 153.80 1099.42 818,86 578,50 24.49 747.67 2077.06 572,63 6236,84
1944 373.87 160,14 1124.47 846,43 375,24 2611 799,34 2244,56 587.51 6537,73
1985 379.08 164,21 1133,38 873,46 372.29 27.67 846,45 2409,43 595,70 6801,58

*EXCLUDING ALASKA.




TABLE 646
GAS OPERATIONS*
UNITED STATES EXPENSES
(Mi11ion 1970 Doilars)
CASE II - U.S. RATE OF REIURN = 15.0 PERCENT

. 7 _ AD VALOREM DEPREC,
GEOLOGICAL PRODWCING PROD, DEPLETION (OVERHEAD) TOTAL

AND LEASE DRY LEASE GaS AND OTHER AMORTI1Z., INDIRECT EXPENSE
YEAR GEOPHYSICAL RENTAL HOLE AND WELL PLANT M1scC, Tax RETIREMENTS EXPENSE (BFIT)
1971 165.75 56,95 447,92 543,03 469,31 11.47 357.09 965,24 260,46 3277.,22
1972 171,00 57,36 461,09 561.46 464,68 t2.40 379,01 1025,99 268,72 3401,40
1973 177.21 58,14 477,75 580,20 463,74 12,75 402.88 1101.05 278,47 3552.20
1974 184,08 59,13 496,06 599,44 462,65 13,43 423472 1164.24 289,27 3692,02
1975 191.87 60,40 518,39 619.31 457,81 14,15 439,92 1202.52 301.51 3805.88
1976 201.21 65,25 546,02 636,76 450,86 14,77 458,04 1250,34 316.18 3939,44
1977 210.70 70,45 577,30 651,95 445,50 15,45 473,69 1298,25 331.10 4074,49
1978 222.41 76,84 614,62 668,44 441,35 16.26 487,50 1347.66 349,51 4224,59
1979 236.30 84,43 656.25 686,87 437.33 17,26 507.88 1400.56 371,33 4398,21
1980 250.50 92,32 704,09 707,15 435,40 18,34 533,94 1463,82 393,64 4599,17
1981 263.90 100.14 744,43 725.20 432,08 19,33 562.70 1539.39 414.70 4801,88
1982 274,44 106,76 777.64 740,70 432,61 20.38 594,56 1641.07 431,26 5019,42
1983 282.98 112.42 803,63 756,85 433,66 21.46 626.75 1752,82 444,69 5235425
1984 289.50 117,06 821,94 773,20 431,56 22.54 656,59 1850,85 454,94 5418,17

1985 292.92 120.03 828.45 789,24 429,02 23,57 683.95 1950.79 460,30 5578,27

*EXCLUDING ALASKA.

404
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CASE III
GEOLOGICAL
AND
YEAR GEOPHYSICAL
1971 165.75
1972 171.00
1973 177.21
1974  184.08
1975 191.87
1976  201.21
1977  210.70
1978  222.41
1979  236.30
1980  250.50
1981  263.90
1982 274,44
1983 282,98
1984 289,50
1985  292.92

*EXCLUDING ALASKA.

LEASE
RENTAL

_———---—.

106.76
112.42
117.06
120.03

DRY

HOLE
447.92
461,09
477!75
496,06
518,39
546,02
577.30
614,62
656,25
704.09
744,43
777.64
803.63
821.94
828,45

TABLE 647
GAS OPERATIONS*

UNITED STATES EXPENSES
(Million 1970 DoHars)

U,.S« RATE OF RETURN = 15,0 PERCENT

PRODUCIN
LEASE
AND WEL

773.20
789,24

G
L

-

GAS

PLANT MISC,
469,31 11,47
461,07 12,10
453,08 12,75
444,12 13,43
431,26 14,15
416,62 14,77
403,76 15,45
392,02 16,26
380,60 17,26
371,61 18,34
361,58 19,33
355,66 20,38
350,79 21,46
343,58 22.54
336,86 23,57

AD VALOREM DEPREC,

PROD .

AND OTHER

TAX
358,34
379.96
402,26
421,32
435,60
451,73
465,62
478,21
497,25
522435
550.08
581,58
613476
643,09
670.2¢

DEPLETION

AMORT12Z,

RETIREMENT
979.24
1046,5%9
1118.89
1180.93
1217.26
1263.,64
130960
1355,74
1405,38
1468,41
1540.63
1641.93
1754,71
1847,28
1939.36

{OVERHEAD)
INDIRECT
EXPENSE

TOTAL
EXPENSE
(BFIT)

3789,75
3912,19
4035,93
4174,05
4335,68
4528, 42
4719,99
4930,35
5141,29
5313,12
5460,94
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CASE IV

GEOLOGICAL
AND
YEAR GEOPHYSICAL

1972 162.85
1973 161.68
1974 160.41
1975 159.16
1976 158,21
1977 156,45
1978 155,22
1979 154,26
1980 152,49
1981 151.32
1982 149.19
1983 146.87
1984 144.48
1985 141,70

*EXCLUDING ALASKA.

LEASE
RENTAL

ORY

HOLE
441.73
427,97
415,32
401.93
389,58
378,78
367,91
358,12
347.94
338,09
329.96
321.26
312.46
303,76
293.92

TABLE 648

GAS OPERATIONS*
UNITED STATES EXPENSES
(Million 1970 Dollars)

U.S. RATE OF RETURN = 15,0 PERCENT

AD VALOREM DEPREC.

PRODUCING PROD, DEPLETION (OVERHEAD)
LEASE GAS AND OTHER AMORT!Z, INDIRECT
AND WELL PLLANT MISC, TAX RETIREMENTS EXPENSE
542,90 469,31 11,46 357.89 979,93 258,08
560,45 460,98 12.04 377.06 1048,90 255,90
577.10 452,07 12,58 394,33 1116.35 254,08
592,93 441,04 13,12 405.77 1165,08 252.07
6Q7.98 425,00 13,63 409,46 1179,50 250.11
619.20 406,16 13.98 411,81 1194,94 248,62
626,62 388,37 14,32 408,59 1200.16 245,84
633.50 370.75 14,69 401.38 1198,03 243,91
640,11 352,86 15,10 396,06 1187,71 242,41
646,29 336,60 15,48 392,04 1180.09 239.62
648,58 318.87 15,70 387.18 1166.57 237.79
647,10 304,93 15,90 382,99 1165,81 234,44
645,16 291,94 16.08 378.37 1166,31 230,80
642,75 276,90 16,23 371,35 1145,39 227,03
639,82 262,61 16,35 363,83 112242 222,68

TOTAL
EXPENSE
(BFIT)

3359,39
3434,06
3480,25
3479.83
3476,98
3453,15
3420,36
3381,21
3345,03
3300.34
3265,73
3231.71
3171.16
3105.92
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CASE IVA
GEOLOGICAL
AND
YEAR GEOPHYSICAL
1971 164,23
1972  162.85
1973 161.68
1974  160.41
1975  159.16
1976  158.21
1977  156.45
1978 155,22
1979 154,26
1980 . 152.49
1981  151.32
1982 149,19
1983 146.87
1984  144.48
1985  141.70

*EXCLUDING ALASKA.

LEASE
RENTAL

DRY

HOLE
441,73
427,97
415,32
401,93
389,58
378.78
367,94
358,12
347.94
338.09
329,96
321.26
312.46
303.76
293.92

TABLE 649
GAS OPERATIONS*

UNITED STATES EXPENSES
(Mi1lion 1970 Dollars)

U.S., RATE OF RETURN = 15,0 PERCENT

PRODUCING
LEASE

- -

639,82

AD VALOREM DEPREC,

PROD,

GAS AND OTHER
PLANT MISC., TAX
469,31 1146 356.66
464,56 12,04 376411
462,30 12.58 395,17
458,13 13.12 408,34
448,41 13.63 413,87
435,02 13.98 417.89
422.12 14,32 445,96
408.84 14,69 40959
394,74 15:10 405.06
381,56 15.48 401,55
366,22 - 15.70 397,18
354,17 15,90 392,85
342,59 16,08 387.88
328,58 16,23 380,73
315,03 16.35 373,03

DEPLETION
AMORT!Z,
RETIREMENTS
966,10
1029.38
1101.26
1153,29
1171,62
1190.18
1198,74
1£199.90
1193,57
1188.45
1178, 06
1176,98
1175,09
1154.49
1132,44

(OVERHEAD)
INDIRECT
EXPENSE

e o--

245,84
243,91
242.41
239,62
237.79
234,44
230.80
227,03
222,68

TOTAL
EXPENSE
(BFIT)

326646
3342.50
3430.03
3488,12
3499,75
3507.14
3492,84
3468,53
3437,93
3407,85
3369,19
3335,99
3300.64
3241,33
3177,.56
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CASE I

GEOLOGICAL
AND
YEAR GEOPHYSICAL,

1981 $56.09
1982 1028.10
1983 1079.47
1984 1158.03
1985 1205.15

*EXCLUDING NORTH SLOPE OIL AND ALASKAN GAS.

LEASE

RENTAL
140,05
133,69
149,37
164,02
177,08
191.21
216,30
239,46
271,57
297,86
325.64
361.44
385,88
425,64
447,32

DRY
HOLE
838.02
845,32
940.55
1036.63
1135.23
1217,18
1336,76
1449,95
1592.54
1725.60
1856.67
2004.99
21n2.51
2229,91
2295,15

TABLE 650

OIL AND GAS OPERATIONS*
UNITED STATES EXPENSES
(Mi1140n 1970 Dollars)

U.S. RATE OF RETURN

PRODUCING
LEASE
AND WELL

2492,32
2495,04
2523.,81
2577 .43
2651, 07
2739.83
2852.29
2982.14
3131.,66
3290.55
3450,34
3627,49
3814,67
4022.29

GaS
PLANT

462,52
469,43
476,61
479,87
481,87

128,29

15,0 PERCENT

AD VALOREM DEPREC,
PROD, DEPLETION
AND OTHER AMORTIZ,
TAX RETIREMENTS
958,18 3497,37
980,57 3557,97
1000.02 3556.28
1034.65 3636,08
1080.65 3765,50
1142,44 3969.80
1218,902 4238,36
1304.47 4588,34
1403.76 4937 ,86
1524,55 5401,69
1652.28 5881.10
1796,57 6430,15
19%4,53 7108.38
2105.1n 7697,63
2268.76 8433,30

(OVERHEAD)
INDIRECT
EXPENSE

1138.40
1216.12
1321.86
1410.31
1502.43
1615,58
1696.30
1819.,76
1893,80

TOTAL

EXPENSE
(BFIT)

- ---

9797,90
9854 ,62
10084,48
10444483
40893,18
11405,22
12121,71
12941.03
13876,29
14926,53
16013,59
1725253
18537,06
19847,58
21175.92
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CASE IA
GEQLOGICAL

AND LEASE DRY
YEAR GEOPHYSICAL RENTAL HOLE
1971 525.67 137.96 830,3R
1972 513,42 128,98 828.54
1975 541,45 140,14 906,32
1974 573,73 151,64 988,48
1975 610.78 163,64 1081.23
1976 634.63 175,60 1157.67
1977 678.61 197,26 1269,11
1978 717.90 216.21 1375,90
1979 773.99 243.64 1513.14
19480 819./3 265,61 1642.71
19481 869.42 289,96 1771.40
1982 931.41 321.75 1917.80
19483 976.68 544,34 2016.77
1964 1045.97 380.44 2144,87
1985 1089.435 401.70 2215.08

*EXCLUDING NORTH SLOPE OIL AND ALASKAN GAS.

TABLE 651

OIL AND GAS OPERATIONS*
UNITED STATES EXPENSES
(Million 1970 Dollars)

U.S. RATE OF RETURN = 15,0 PERCENT

PRODUCING
LEASE
AND WELL.
2497,96
2490.03
2487,26
2505.19
2544,09
2600.99
2669,56
2757,63
2859,43
2977.73
3102.40
3225.91
3364,85
3513.42
3680.66

GAS
PLLANT

4D VALOREM DEPREC,

PROO,

AND OTHER

TaX
959.96
981.7%
997,09

1024.44
1063.25
1113.52
1179,91
1256,39
1343,83
1451.43
1564.64
1694.84
1836.69
2122.14

DEPLETION
AMORTI!(Z,
RETIREMENTS
3519.31
3594.23
3586.37
3A45,06
3743,13
3912.57
4150,04
4455,77
4752,23
5152.11
5556,63
6031.R2
6613.07
7119.31
7767,48

(OVERHEAD)
INDIRECT
EXPENSE
826,05
806.8p
850,85
901.58
959,79
997,28

1066,39

1128,13

1216, 27

1288,14

1366,24

1463,65

1534, 79

1643,67

1711.99

TOTAL
EXPENSE
(BFIT)

- -

9839,93

9999,12
10273,78
10639.,41
11058.73
11671,75
12365,38
13158,13
14054,29
14978,22
16050.56
17157,89
18297,19
19471,12




TABLE 652
OIL AND GAS OPERATIONS*
UNITED STATES EXPENSES
(Mi1lion 1970 Dollars)

CASE I1 U.S, RATE OF RETURN = 15,0 PERCENT

A0 VALOREM nNEPREC.

GEOLOGICAL PRODUCING . PROD, DEPLETION (OVERHEAD) TOTAL

AND LEASE DRY LEASE GAS AND OTHER AMORTI1Z, INDIRECT EXPENSE

YEAR GEOPHYSICalL RENTAL HOLE AND WELL PLANT MISC, TaX RETIREMENTS EXPENSE (BFIT)
1971 529.66 140.05 838,02 2497,96 469.31 35.00 958.18 3497,37 832,33 9797.90
1972 516.35 130,33 823.63 2492,02 464,63 35,50 979.38 3562,23 811,41 9815,58
1973 548.19 143,25 808,75 2492,33 463.74 36,97 995,28 3555426 861,45 9995,21
1974 580.69 154,44 97nR.07 2516,99 462,65 39,41 1023.95 3623,50 912,51 10284.21
1975 610.18 162.36 1033,.34 2564,13 457.81 42,98 1061.09 3734,82 958,86 10625,57
1976 626,58 170.36 1076,68 2627.06 450.86 46,91 1109.65 3903.13 984,62 10995,84
1977 663.03 187,93 1152, 39 2700.64 445,50 52.04 1167,96 4121.95 1041.91 11533,36
1978 692.95 201.76 1212.28 2792,84 441,35 57,66 1232.10 4401.,69 1088,92 12121,53
1979 737.40 222.82 1295,16 2896, 54 437,33 63.94 1302.99 4659,35 1158.77 12774,29
1980 770.59 237.90 1364, 40 3013.50 435,40 70,41 1388.33 4999,58 1210,93 13491,05
19381 03,92 253.25 1427,30 3134,12 432.08 76,98 1474.71 5330,94 1263,31 14196,62
1982 850,45 276,42 1513.43 3250.01 432.61 84,14 1573.,32 5711,56 1336,42 15028,36
1983 882.05 291,32 1565.90 3377.73 433,66 91.44 1680.77 6183,49 13R6,07 15892.43
19484 934.96 318,18 1645,61 3511.57 431.56 99.41 1781,75 6573,58 1469.23 16770,85
19485 966,09 332.50 1683.07 3659.15 429.02 107. 47 1893.07 7n83,99 1518,14 17672,52

*EXCLUDING NORTH SLOPE OIL AND ALASKAN GAS.

€14




v1L

CASE III
GEOLOGICAL

AND LEASE DRY
YEAR GEQPHYSICAL,  RENTAL HOLE
1971  525.67 137,96 830,38
1972 507.15 125,79 807.29
1973 529,57 134,34 865,70
1974 554.58 142,62 924,10
1975 580.72 149,93 983,31
1976 593,07 156,50 1023.45
1977  622.88 171,44 1092,86
1978 645,23 182,25 1148,50
1979  682.18 200,38 1228,56
1980 707.63 212,39 1296.,23
1981 734,47 225,34 1358.17
1982 773.01 245,31 1442,40
1983  799.16 258,39 1495,07
1984 844.05 281,98 1573,48
1985 870.86 295.14 1612.81

*EXCLUDING NORTH SLOPE OIL AND ALASKAN GAS.

TABLE 653

OIL AND GAS OPERATIONS*
UNITED STATES EXPENSES
(Mi1Tion 1970 Dollars)

U.S. RATE OF RETURN = 15,0 PERCENT

PRODUCING
|.EASE GAS
AND WELL PLANT
2497,96 469,31
2489,73 461,07
2484,70 453,08
2498,89 444,12
2531,99 431,26
2579,55 416,62
2635,33 403,76
2706,32 392,02
2786.20 380,60
2877.71 371,61
2971,04 361.58
3058,39 355,66
3156,01 350,79
3259,32 343,58
3374,93 336,86

AD VAL.OREM DEPREC,

PROD,

AND OTHER

TAX
959,96
980,48
992.25

4013479
1042,08
1084.7¢
1131.89
1187,30
1248,42
1323,46
1398,87
1487.,29
1583.11¢
1672,55
1774.48

DEPLETION
AMORTI!Z,
RETIREMENTS
3519.31
3597.52
3583,28
3629, 49
3708,49
3842,51
4033,06
4273.34
4486,66
4777.27
5051.,47
5384,37
5790.37
6117,13
6548,59

(OVERHEAD)
INDIRECT
EXPENSE

826.0
796,96
832,19
871.48
912,55
931,96
973,81
1013.,93
1071.99
1111.99
1154,17
1214,73
1255,83
1326, 37
1368,50

TOTAL
EXPENSE
(BFIT)
9801.45
9801.02
9911.13
10117.,10
10381,45
10669,79
11118,70
11602.15
12143,39
12741,93
13323.95
14035, 65
14769,01
15505409
16272,22




TABLE 654

OIL AND GAS OPERATIONS*
UNITED STATES EXPENSES
(Mi1lion 1970 Dollars)

CASE IV U.S, RATE OF RETURN = 15,0 PERCENT

AD VALOREM OEPREC.

GEOLOGICAL PRODUCING PROD, DEPLETION (OVERHEAD)  TOTAL

AND LEASE DRY LEASE GAS AND OTRER  AMORTIZ, INDIRECT  EXPENSE

YEAR GEOPHYSICAL  RENTAL HOLE AND WELL PLANT MISC, TAX RETIREMENTS EXPENSE (BFIT)
1971 524,15 137,18 824,20 2497,83 469,31 34,82 959,47 3519.9 823,67 9790.63
1972 491.12 117.64 753,52 2488,72 460,98 34,83 976.80 3604,47 771,75 9699,83
1973 494,91 117,36 754,77 2477.,97 452,07 35,43 979.66 3575.75 777,71 9665,62
1974. 497,17 115.55 746,76 2480.20 441,04 36.64 985.55 3581.17 781,26 9665,33
1975 499.42 113,14 736,60 2493,58 425,00 38,46 990.30 3587,55 784,80 9668,86
1976  491.47 110.52 712.37 2513.54 406,16 40,25 998,44 3612,10 772,30 9657,15
1977 491,40 111.47 699.50 2536,24 388,37 42,40 1012.30 3688,04 772.20 9741,93
1978 488,93 110.87 685,20 2564,60 370,75 44,64 1023.17 3764,12 768,32 9820.60
1979 493,48 112,56 670,43 2596, 25 352,86 47,02 1033,96 3813.16 772,32 9890,03
1980 485,64 109,66 645,03 2631.24 336,60 49,21 1048,24 3890.39 763,15 9959,17
1981 480,85 107,37 622.29 2662,28 318,87 51,18 1057.46 3925,32 755,63 9981,24
1982 481,54 108,55 613,28 2681.63 304,93 53.14 1075.42 4011.52 756,71 10086472
1983 475,66 105,96 591,05 2703.09 291,94 54,92 1093.29 4113%,92 747,46 10177,28
1984 479,66 108.81 585,83 2723,88 276.90 56,73 1104.,58 4153,85 753,75 10244,00
1985 476,40 107,38 567,73 2747.48 262,61 58,33 1119.,03 4232,69 748,63 10320.28

*EXCLUDING NORTH SLOPE OIL AND ALASKAN GAS.
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CASE IVA
GEOLOGICAL
AND

YEAR GEOPHYSICAL
1971 - 528.15
1972 499,68
1973 510.75
1974 517.88
1975 521.28
1976 514,73
1977 515.81
1978 516.06
1979 521.13
1980 517.30
1931 514,06
1982 516.80
1983 512.41
1984 518.67
1985 516,54

*EXCLUDING NORTH SLOPE OIL AND ALASKAN GAS.

LEASE
RENTAL

121.29

DRY

HOLE
831,83
768,69
782,72
782,91
773.37
748,66
735,53
722,19
707,97
631,44
656,92
646,75
622,97
617.32
598.11

TABLE 655

O0IL AND GAS OPERATIONS*
UNITED STATES EXPENSES
(Mil1Tion 1970 Dollars)

U,S« RATE OF RETURN = 15.0 PERCENT

PRODUCING

LEASE GAS

AND WELL PLANT MISC.
2497.83 469,31 34,99
2491.,01 464,56 35,30
2485,21 462,30 36,29
2496,29 458.13 37,85
2520.60 448,41 40.00
2551 .45 435,02 42,19
2585,76 422,12 44,84
2626.13 408,84 47,62
2670,84 394,71 50,57
2719.19 381,56 53,32
2763.38 366,22 55.82
2795, 44 354,17 58,32
2829,36 342,59 60,62
2862.22 328,58 62.96
2897, 88 315.03 65.08

AR VALORFEM DEPREC,
PROD, DEPLETION
AND OTHER AMORTIZ,
TAX SETIREMENTS
957.71 3498,24
975,90 3571.78
982,91 3554,05
995,25 3583.42
1007.2% 3620.15
1022.04 3672,93
1041.42 3770,74
1056.41 3868.57
1072.44 3940.13
1091.17 4040.37
1104.83  4099.03
1125.,86 4199,75
1147.,19 4321.13
1161.83  4379.13
1180.,00 4479,54

(OVERHEAD)
INDIRECT
EXPENSE

813.81
819.16
808.86
810,56
810,96
814,92
812,89
807,80
812,12
805,22
815,05
811.70

TOTAL
EXPENSE
(BFIT)

9741,74
9810,37
9872.48
9915,76
10047,76
10178.09
10300,49
10418,64
10487,47
10630.40
10760,43
10868.35
10985.,17




TABLE 656

HISTORICAL AVERAGE U.S. CRUDE OIL PRICE

1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

(Dollars Per Barrel)

Current Dollars* Constant 1970 Dollarst

2.79
3.09
3.01
2.90
2.88
2.89
2.90
2.89
2.88
2.86
2.88
2.92
2.94
3.09
3.18

Bureau of Mines.

Adjusted by Wholesale Price Index for Industrial

Commoadities.

3.38
3.64
3.54
3.36
3.33
3.35
3.36
3.36
3.33

3.26 -

3.22
3.21
3.15
3.21
3.18

1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

TABLE 657

WHOLESALE PRICE INDEX
INDUSTRIAL COMMODITIES

(1970 = 100)

Index

8255
84.8
85.1
86.6
86.6
86.2
86.2
86.1
86.5
87.6
89.5
90.9
93.2
96.4

100.0

717
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TABLE 658

AVERAGE UNIT REVENUE REQUIRED PER BARREL OF CRUDE OIL*
(DollarsPer Barrel)t

Casel :
10% 12.5% 15% 17.5% 20%
Rate of Rate of Rate of Rate of Rate of
Return Return Return Return Return#
197 2.739 2.981 3.223 3.465 3.706
1972 2.819 3.066 3.315 3.563 3.812
1973 2.855 3.112 3.370 3.628 3.886
1974 294 3.214 3.486 3.759 4,031
1975 3.068 3.359 3.650 3.941 4.232
1976 3.216 3.530 3.844 4.158 4.472
1977 3.398 3.738 4.078 4.418 4.758
1978 3.612 3.978 4.344 4.7 5.077
1979 3.815 4.208 4.601 4.995 5.389
1980 4.056 4.476 4.896 5.317 5.737
1981 4.288 4,738 5.188 5.639 6.087
1982 4553 5.037 5.520 6.004 6.487
1983 4.864 5.381 5.899 6.417 6.935
1984 5.151 5.707 6.262 6.818 7.374
1985 5.500 6.093 6.687 . 7.280 7.873
* Based on economics for lower 48 states and South Alaska.
1t Constant 1970 dollars,
% Al rates of return are annual book return on sverage net fixed assets.
TABLE 659
AVERAGE UNIT REVENUE REQUIRED PER BARREL OF CRUDE OIL*
(Dollars Per Barrel)t
Case |IA
10% 12.5% 15% 17.5% 20%
Rate of Rateof Rateof Rate of Rate of
Return Return Return Return Return#
1971 2741 2.983 3.224 3.466 3.707
1972 2.831 3.079 3.327 3.574 3.822
1973 2.879 3.136 3.392 3.649 3.906
1974 2.975 3.246 3.518 3.789 4.060
1975 3.116 3.406 3.697 3.986 4.277
1976 3.288 3.603 3.919 4.234 4.549
1977 3.502 3.845 4.189 4533 4.877
1978 3.756 4.130 4504 4.876 5.250
1979 3.999 4.403 4.808 5.212 5.616
1980 4,285 4.719 5.155 5.590 6.024
1981 4.553 5.023 5.493 5.961 6.431
1982 4,859 5.367 5.875 6.384 6.891
1983 5.208 5.757 6.304 6.852 7.401
1984 5.536 6.128 6.719 7.310 7.902
8.477

1985 5.934 6.570 7.206 7.841

* Based on economics for lower 48 states and South Alaska.

t Constant 1970 dollars.

#+ Alirates of return are annualbook return on average next fixed assets,




AVERAGE UNIT REVEN

TABLE 660

UE REQUIRED PER BARREL OF CRUDE OIL*
(Dollars Per Barrel) t

Case Il
10% 12.5% 15% 17.5% 20%
Rate of Rate of Rate of Rate of Rate of
Return Return Return Return Returnt
1971 2.739 2.981 3.223 3.465 3.706
1972 2.819 3.066 3.314 3.563 3.81
1973 2.852 3.109 3.366 3.623 3.880
1974 2.934 3.205 3.476 3.747 4,018
1975 3.053 3.341 3.629 3.917 4,205
1976 3.189 3.497 3.806 4.115 4424
1977 3.354 3.686 4.018 4.350 4.682
1978 3.545 3.900 4.255 4.61M 4,965
1979 3.719 4.097 4,476 4.855 5.234
1980 3.922 4.323 4.725 5.126 5526
1981 4.109 4535 4,961 5.387 5.813
1982 4.325 4.779 5.234 5.688 6.142
1983 4.576 5.058 5.541 6.023 6.507
1984 4,805 5.319 5.832 6.345 6.858
1985 5.088 5.631 6.175 6.719 7.262
* Based on economics for Jower 4 8 states and South Alaska.
1t Constant 1970 dollars.
# Allratesof return are annual book return on average net fixed assets,
TABLE 661
AVERAGE UNIT REVENUE REQUIRED PER BARREL OF CRUDE OIL*
{Dollars Per Barrel) +
Case I
10% 12.5% 15% 17.5% 20%
Rate of Rateof . Rate of Rate of Rate of
Return Return Return Return Returnt
197 2.741 2.983 3.225 3.466 3.707
1972 2.832 3.079 3.326 3.574 3.821
1973 2.876 3.132 3.387 3.643 3.899
1974 2.967 3.236 3.506 3.776 4,045
1975 3.099 3.386 3.673 3.960 4,248
1976 3.254 3.565 3.874 4.184 4.494
1977 3.448 3.783 4.119 4.454 4.789
1978 3.674 4,035 4.396 4.758 5.119
1979 3.879 4.267 4.655 5.043 5.431
1980 4.119 4.533 4.947 5.361 5.775
1981 4.335 4,777 5.220 5.663 6.104
1982 4.584 5.059 5,533 6.008 6.483
1983 4.867 5.375 5.883 6.391 6.897
1984 5.126 5.669 6.212 6.753 7.296
1985 5.439 6.017 6.595 7.173 7.751

t

Based on economics for lower 4 8states and South Alaska.

Constant 1970 dollars,

% Aliratesof return are annual book return on average net fixed assets.
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TABLE 662

AVERAGE UNIT REVENUE REQUIRED PER BARREL OF CRUDE OIL*
{Dollars Per Barrel}t

Case IV -
10% 12.5% 15% 17.5% 20%
Rate of Rate of Rate of Rate of Rate of :
Return Return Return Return Return# :
1971 2.742 2.983 3.225 3.466 3.708 :
1972 2.832 3.078 3.325 3.572 3.819 i
1973 2.865 3.119 3.372 3.625 3.878 :
1974 2.932 3.194 3.457 3.720 3.982
1975 3.021 3.295 3.570 3.844 4.118
1976 3.116 3.406 3.696 3.987 4.277
1977 3.252 3.560 3.868 4.176 4,484 ;
1978 3.401 3.726 4.051 4.376 4.702 ;
1979 3.528 3.870 4,212 4.554 4.897
1980 3.671 4.029 4,387 4,745 5.103
1981 3.784 4.160 4535 4.912 5.288 ;
1982 3.932 4.329 4.725 5.121 5.518 ;
1983 4.088 4505 4,921 5.336 5.752 :
1984 4.219 4654 5.089 5524 5.959
1985 4.372 4.825 5.279 5.732 6.185
1

* Based on economics for lower 48 states and South Alaska.
t Constant 1970 dollars.

% Alirates of returnare annual book return on average net fixed assets,

TABLE 663

AVERAGE UNIT REVENUE REQUIRED PER BARREL OF CRUDE OIL*
{Dollars Per Barrel)t

Case IVA
10% 12.5% 15% 17.5% 20%

Rate of - Rate of Rate of Rate of Rate of

Return Return Return Return Return#
1971 2.739 2.981 3.223 3.465 3.707
1972 2.819 3.067 3.314 3.561 3.808
1973 2.844 3.098 3.353 3.607 3.861
1974 2.904 3.168 3.431 3.696 3.958
1975 2.986 3.261 3.536 3.811 4.086
1976 3.070 3.360 3.649 3.939 4.229
1977 3.191 3.497 3.803 4.109 4.414
1978 3.320 3.641 3.962 4.282 4.603
1979 3.432 3.769 4.106 4.442 4.779
1980 3.557 3.908 4.258 4,608 4.958
1981 3.657 4023 4.390 4,756 5.122
1982 . 3.789 4.174 4.559 4,943 5.328
1983 3.931 4.333 4.736 5.136 5.538
1984 4,050 4.470 4.890 5.309 5.729
1985 419N 4.627 5.063 5.499 5.935

* Based on economics for lower 48 states and South Alaska,
t Constant 1970 dollars.

% Al rates of return are annual book return on average net fixed assets.
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TABLE 664

HISTORICAL
BUREAU OF MINES WELLHEAD “VALUE"-GAS
LOWER 48 STATES
(Constant 1970 Dollars)

Cent/MCF
1956 13.1
1957 13.3
1958 14.0
1959 14.9
1960 16.2
1961 17.5
1962 18.0
1963 18.4
1964 17.8
1965 17.8
1966 17.5
1967 17.6
1968 17.6
1969 17.3
1970 171
TABLE 665
UNIT REVENUE REQUIRED—-GAS OPERATIONS
LOWER 48 STATES
(Cent/MCF)*
Case |
10% 12.5% 15% 17.5% 20%
Rate of Rate of Rate of Rate of Rate of
Return Return Return Return Return
1971 19.6 21.5 23.5 25.4 27.4
1972 20.3 22.3 24.3 26.3 28.4
1973 20.9 229 25.0 27.0 29.1
1974 215 23.6 25.7 27.8 29.9
1975 223 245 26.7 28.9 31.0
1976 235 25.8 28.1 30'.5 32.8
1977 245 27.0 29.4 31.8 34.3
1978 25.2 27.8 30.3 329 35.4
1979 26.5 29.2 31.9 34.6 37.3
1980 27.9 30.8 33.7 36.6 39.5
1981 29.6 328 35.9 39.1 42.3
1982 31.2 345 379 41.3 446
1983 32.6 36.1 39.7 43.2 46.8
1984 34.2 38.0 a1.7 45.5 49.2
1985 35.8 39.7 43.6 47.6 51.56

* Constant 1970 dollars.
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TABLE 666

UNIT REVENUE REQUIRED—GAS OPERATIONS

LOWER 48 STATES
(Cent/MCF)*
Case 1A
10% 12.5% 15% 17.5% 20%
Rate of Rate of Rate of Rate of Rate of
Return Return Return Return Return
1971 19.6 21.6 235 255 27.4
1972 20.6 22.6 24.6 26.7 28.7
1973 21.6 23.7 25.8 27.9 30.0
1974 22.6 24.8 27.0 29.2 31.3
1975 23.9 26.2 28.5 30.8 33.1
1976 25.7 28.2 30.7 33.2 35.7
1977 27.5 30.1 : 328 35.5 38.2
1978 29.0 31.9 348 37.6 40.5
1979 31.3 345 37.6 40.8 43.9
1980 33.9 37.4 40.9 443 47.8
1981 371 40.9 448 48.7 52.6
1982 40.0 443 485 52.7 57.0
1983 42.8 47.4 52.0 56.6 61.2
1984 45.9 50.9 55.8 60.8 65.7
1985 48.8 54.1 59.4 64.7 70.0
* Constant 1970 dollars.
TABLE 667
UNIT REVENUE REQUIRED—GAS OPERATIONS
LOWER 48 STATES
(Cent/MCF)*
Case Il
’ 10% 12.5% 1% 17.5% 20%
Rate of . Rate of Rate of Rate of Rate of
Return Return Return Return . Return
1971 19.6 21.56 235 25.4 274
1972 20.2 22.2 242 26.3 28.3
1973 20.7 22.8 24.8 26.8 28.9
1974 21.2 23.3 254 27.5 29.5
1975 21.9 24.0 26.2 28.3 304
1976 229 25.2 27.4 29.7 31.9
1977 23.8 26.1 284 30.8 33.1
1978 24.3 26.7 29.1 31.5 33.9
1979 25.3 27.8 30.3 329 35.4
1980 26.4 29.1 31.8 345 37.2
1981 279 30.7 33.6 36.5 39.4
1982 29.1 321 35.1 38.2 41.2
1983 30.2 334 36.6 39.7 429
1984 31.6 34.9 38.2 416 449
1985 32.8 36.3 39.8 43.3 46.8

* Constant 1970 dollars.
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TABLE 668

UNIT REVENUE REQUIRED--GAS OPERATIONS
LOWER 48 STATES

* Constant 1970 dollars.

(Cent/MCF)*
Case 111
10% 12.5% 15% 17.5% 20%
Rate of Rate of Rate of Rate of Rate of
Return Return Return Return Return
1971 19.6 21.6 235 255 27.4
1972 20.5 225 24.6 26.6 28.6
1973 21.4 235 25.6 27.6 29.7
1974 22.3 245 26.6 28.7 30.9
1975 23.4 25.6 27.9 30.1 324
1976 25.0 27.3 29.7 321 345
1977 26.4 28.9 315 34.0 36.6
1978 27.6 30.3 33.0 35.7 38.3
1979 29.5 324 35.3 38.2 411
1980 31.6 34.7 37.8 41.0 441
1981 34.1 37.6 41.0 445 479
1982 36.5 402 440 47.7 51.4
1983 38.8 42.7 46.7 50.7 54.7
1984 41.4 45.7 49.9 54.2 58.5
1985 43.8 48.4 53.0 57.6 62.2
* Constant 1970 dollars.
TABLE 669 -
UNIT REVENUE REQUIRED—GAS OPERATIONS
LOWER 48 STATES
(Cent/MCF)*
Case IV
10% 12.5% 15% 17.5% 20%
Rate of Rate of Rate of Rate of Rate of
Return Return Return Return Return
1971 19.6 21.6 235 255 27.4
1972 20.4 22.4 24.4 26.4 28.4
1973 21.0 231 25.1 271 29.2
1974 21.6 23.7 25.8 27.9 299
1975 22.3 245 26.6 28.7 30.8
1976 234 25.6 27.8 30.0 32.2
1977 24.2 26.5 28.8 31.0 33.3
1978 248 271 29.3 31.6 339
1979 25.7 28.1 30.5 328 35.2
1980 26.7 29.2 31.6 341 36.5
1981 28.1 30.7 33.2 35.8 384
1982 29.2 31.8 345 371 39.8
1983 30.2 32.9 35.6 38.3 41.0
1984 31.5 34.3 371 40.0 428
1985 329 35.8 38.7 41,7 446
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TABLE 670
UNIT REVENUE REQUIRED—GAS OPERATIONS
LOWER 48 STATES
(Cent/MCF)*
Case IVA
10% 12.5% 15%
Rate of Rate of Rate of
Return Return Return
1971 19.5 215 23.4
1972 20.1 220 241
1973 20.4 | 22.4 24.4
1974 20.7 227 24.7
1975 21.1 23.1 25.1
1976 21.8 23.9 26.0
1977 22.2 243 26.4
1978 22.3 24.4 26.5
1979 22.8 24.9 . 27.0
1980 23.3 25.5 27.6
1981 241 26.3 285
1982 24.6 26.9 29.1
1983 25.1 27.4 29.6
1984 . 25.8 ] 28.1 30.4
1985 26.5 28.9 31.2
* Constant 1970 dollars.

17.5%
Rate of
Return

25.4
26.1
26.4
26.7
27.2
28.1
28.5
28.6
292
29.8
30.8
31.4
31.9
32.8
33.6

20%
Rate of
Return

27.3

28.1
28.4
28.7
29.2
30.1
30.6
30.7

- 31.3

32.0
33.0
33.7
34.2
35.1
36.0
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Chapter Eight

Parametric Studies




TABLE 671

CHANGE OF FINDING RATE FROM HIGH TO LOW
(Medium Drilling Growth Rate)

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

“Prices” at 10% Return .

$/Bbl ¢/MCF
Case 11 Changeto Case Il Change to
oil Case lll Gas Case Il
2.74 - 19.6 -
3.05 +0.05 219 +1.5
3.92 +0.20 26.4 +5.2
5.09 +0.35 32.8 +11.0
“Prices’ at 12.50% Return
S/Bbl ¢/MCF
Case Il Changeto Case Il  Change to
Oil Case Il Gas Case Il
2.98 - 21.5 +0.1
3.34 +0.05 24.0 +1.6
4,32 +0.21 29.1 +5.6
5.63 +0.39 36.3 +12.1
**Prices’ at 15% Return
$/Bbl ¢/MCF
Case ll Changeto- Case |l Change to
oil Case Il Gas Case Il
3.22 - 235 —
3.63 +0.04 26.2 +1.7
4.73 +0.22 31.8 +6.0
6.18 +0.42 39.8 +13.2
“Prices’’ at 17.50% Return
S/Bbl ¢/MCF
Case Il Changeto Case Il  Change to
.0il Case 11l Gas Case Il
3.47 — 25.4 +0.1
3.92 +0.04 28.3 +1.8
5.13 +0.23 345 +6.5
6.72 +0.45 43.3 +14.3
“Prices’” at 20% Return
$/Bbl ¢/MCF
Case Il Changeto Case Il Change to
Oil Case lll Gas Case 111
3.7 - 27.4 -
a2 +0.04 '30.4 +2.4
5.63 +0.25 37.2 +6.9
7.26 +0.49 46.8 +15.4

1971

1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

TABLE 672

INCREASE OF OIL FINDINGS RATES

BY 10PERCENT

*“Prices” at 10% Return ($/Bbl)

Case Il Case 1l
Base =~ Change Base Change
2.74 — 2.74 —
3.05 —0.04 3.10 —0.04
3.92 —0.12 4.12 —0.10
5.09 -0.21 5.44 -0.17

**Prices” at 12.5% Return ($/Bbl)

Case ll Case 11
Base Change Base Change
298 - 2.98 —
3.34 —0.05 3.39 —0.04
4.32 —0.13 453 —0.10
5.63 —0.23 6.02 —0.19

*“Prices” at 15% Return ($/Bbl)

Casell Case lll
Base Change Base Change
3.22 — 3.23 —
3.63 —0.05 3.67 -0.04
473 —0.15 4.95 —0.12
6.18 - —0.25 6.60 —0.20

“Prices” at 17.50% Return ($/Bbl)

Case Il Case 11l
Base Change Base Change
3.47 — 3.47 —0.01
3.92 —0.06 3.96 -0.04
5.13 -0.16 5.36 —0.12
6.72 —0.27 7.17 —0.22

“Prices” at 20% Return ($/Bbl)

Case 11 Case Il
Base Change Base Change
3.7 -0.01 3N —0.01
4.1 —0.06 4.25 —0.05
5.63 —0.17 57.8 —-0.14
7.26 —0.29 1.75 —0.24
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1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

TABLE 673

INCREASE OF 10 PERCENT IN DRILLING COSTS

Gas “Prices” at 10% Return (¢/MCF)

Case Il Change Case Il Change
19.6 - 19.6 +0.1
21.9 +0.4 234 +0.4
26.4 +0.8 31.6 +0.9
328 +1.1 43.8 +1.6

Gas "Prices’”’ at 12.50% Return (¢/MCF)

Case Il Change Case lll Change
215 +0.1 21.6 +0.1
24.0 +0.5 25.6 +0.5
29.1 +0.8 34.7 +1.0
36.3 +1.3 48.4 +1.6

Gas "'Prices’’ at 15% Return (¢/MCF)

Case Il Change Case Il Change
23.5 +0.1 235 +0.2
26.2 +0.4 27.9 +0.5
31.8 . +0.9 37.8 +1.2
39.8 +1.4 53.0 +1.9

Gas "'Prices”” at 17.50% Return (¢/MCF)

C_ase 1] Change Case Il Change
25.4 +0.1 25.5 +0.1
28.3 +0.5 30.1 +0.6
34.5 +1.0 41.0 +1.2
43.3 +1.5 57.6 +2.1

Gas "Prices’”” at 20% Return (¢/MCF)

Case Il  Change Case Il Change
27.4 +0.1 27.4 +0.1
30.4 +0.6 32.4 +0.6
37.2 +1.1 441 +1.4
46.8 +1.6 62.2 +2.3

1971
1975
1980
1985

1971
1975
1980
1985

1971

- 1975

1980
1985

1971
1975

1980 -

1985

1971
1975
1980
1985

Oil “Prices” at 10% Return ($/Bbl)

Case ll Change Case lll Change
2.74 -0.01 2.74 —-0.01
3.05 +0.04 3.10 +0.03
3.92 +0.08 . 4.12 . +0.08
5.09 +0.11 5.44 +0.11

Oil “*Prices’ at 12.50% Return ($/Bbl)

Casell Change Case 11 Change
298  -001 2.98 -
3.34 +0.05 339  +0.04

. 4.32 +0.10 4.53 +0.09
5.63 +0.13 6.02  +0.12

Oil “’Prices” at 15% Return ($/Bbl)

Casell Change Case Il Change
3.22 - ‘ 3.23 —
3.63 +0.05 3.67 +0.05
4.73 +0.10 4,95 - +0.10
6.18 +0.15 6.60 +0.14

Oil "’Prices’’ at 17.560% Return ($/Bbl)

Case ll Change Case 1l Change
3.47 —0.01 3.47 —0.01
3.92 +0.05 3.96 +0.05
5.13 +0.11 5.36 +0.11
6.72 +0.16 7.17 +0.16

Oil “’Prices’’ at 20% Return (S/Bbl)

Casell Change Case 11l Change
3.71 -0.01 3.7 —0.01
4.21 +0.06 4.25 +0.06
5,53 +0.13 5.78 +0.12
7.26 +0.18 7.75 +0.17
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1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

TABLE 674
INCREASE OF 10 PERCENT IN OPERATING COSTS

Oil “*Prices” at 10% Return ($/Bbl) . .

Case Il Change. Case Il Change
2.74 +0.07 2.74 +0.07
3.05 +0.08 3.10 +0.07
3.92 +0.08 4.12 +0.08
5.09 +0.09 = 544 +0.10

Oil “Prices" at 12.50% Return ($/Bbl)

Case Il Change Case Il Change
2.98 +0.07 2.98 +0.07
3.34 +0.07 3.39 +0.07
4.32 +0.08 4.53 +0.09
5.63 +0.09 6.02 +0.09

Oil “Prices’” at 15% Return ($/Bbl)

Case Il Change Case Ifl Change
3.22 +0.07 - 3.23 +0.07
3.63 +0.07 3.67 +0.07
4.73 +0.08 4,95 +0.08
6.18 +0.09 6.60 +0.10

Oil “’Prices” at 17.50% Return ($/Bbl)

Case 11 Change Case lll Change’
3.47 +0.06  3.47 +0.06
3.92 +0.07 3.96 +0.07
5.13 +0.08 5.36 +0.08
6.72 +0.09 7.17 +0.10

Oil *’Prices” at 20% Return ($/Bbl)

Case 11 Change Case 1l Change
3.71 +0.06 3.7 +0.06
4.21 +0.07 4.25 +0.07
5.63 +0.08 5.78 +0.08
7.26 +0.09 7.75 +0.10

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
‘1975
1980
1985

Gas ““Prices’” at 10% Return (¢/MCF)

Case Il Change Case Il Change
19.6 +0.2 19.6 +0.3
21.9 +0.2 23.4 +0.2
26.4 +0.3 31.6 +0.3
32.8 +0.3 43.8 +0.5

Gas “’Prices’’ at 12.50% Return (¢/MCF)

Case Il Change Case 11l Change
21.5 +0.2 21.6 +0.2
24.0 '+0.3 25.6 +0.3
29.1 +0.3 34.7 +0.4
36.3 +0.3 48.4 +0.5

Gas ““Prices” at 15% Return (¢/MCF)

Case Il Change Case 11l Change
235 - +0.2 235 +0.2
26.2 +0.2 27.9 +0.2
31.8 +0.3 37.8 +0.4
39.8 +0.3 53.0 +0.5

Gas ’Prices’ at 17.50% Return (¢/MCF)

Case 11 Change Case 11 Change
25.4 +0.2 25.5 +0.2
28.3 +0.3 30.1 +0.3
345 +0.3 41.0 +0.3
43.3 +0.3 57.6 +0.5

Gas “Prices’’ at 20% Return (¢/MCF)

Case 11 Change Case Il1 Change
27.4 +0.2 27.4 +0.2
30.4 +0.3 324 +0.2
37.2 .40.2 441 +0.4
46.8 +0.3 62.2 +0.5
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TABLE 675
INCREASE OF 10 PERCENT IN

ADDITIONAL OIL RECOVERY INVESTMENTS

1971
1972
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

Oil “Prices’’ at 10% Return ($/Bbl)

Case Il Change  Case Il Change
2.74 - 274 -
3.05 +0.03 .3.10 +0.03
3.92 +0.07 412 +0.07
5.09 +0.11 5.44 +0.13

Oil “*Prices” at 12.50% Return ($/Bbl)

Case Il Change Case Il Change
2.98 - 2.98 -
3.34 +0.03 3.39 +0.03
4.22 +0.08 4,53 +0.09
5.63 +0.13 6.02 +0.14

Oil “Prices’ at 15% Return ($/Bbl)

Caselll Change Case 1l Change
3.22 — 3.23 -
3.63 +0.04 3.67 +0.04
4.73 +0.09 4.95 +0.10
6.18 +0.14 6.60 +0.16

Oil “Prices’’ at 17.50% Return ($/Bbl)

Case ll Change Case Il Change
3.47 - 347 =
392 . +0.04 3.96 +0.04
5.13 +0.09 5.36 +0.11
6.72 +0.16 7.17 +0.19

Oil “Prices’’ at 20% Return ($/Bbl)

Case Il Change Case Il Change
3.71 - 3.71 -
4.21 +0.04 4,25 +0.04
5.563 +0.10 5.78 +0.11
7.26 +0.18 7.75 +0.20




1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1972
1980
1985

TABLE 676

Oil "’Prices” at 10% Return ($/Bbl)

Case |1 Change Case Il Change
2.74 -0.01 2.74 -0.01
3.05 -0.18 3.10 -0.19
3.92 —-0.55 4.12 -0.63
5.09 -0.91 5.44 -1.06

Oil “Prices” at 12.560% Return ($/Bbl)

Case Il

Change Case 11 Change
298 —0.01 298 -0.01
3.34 -0.21 3.39 -0.22
4.32 -0.62 4.53 -0.71
5.63 -1.02 6.02 -1.19

Oil “Prices” at 15% Return ($/Bbl)

Case Il Change Caselll  Change
3.22 -0.01 3.23 —-0.01
3.63 -0.23 3.67 -0.24
473 —-0.70 495 -0.80
6.18 -1.14 6.60 —-1.33

Oil “Prices” at 17.50% Return ($/Bbl)

Case Il ‘ Change Case Il Change
3.47 —0.02 3.47 -0.02
3.92 —-0.26 3.96 -0.27
5.13 -0.77 5.36 -0.88
6.72 -1.25 7.17° -1.46

Oil “Prices” at 20% Return ($/Bbl)

Case Il Change Case lll Change
3.7 -0.02 3.7 -0.02
4.21 -0.29 4.25 -0.30
5.563 -0.84 5.78 -0.97
7.26 -1.37 7.75 -1.60

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

ELIMINATION OF BONUS PA:YM‘ENTS OFFSHORE

Gas “Prices” at 10% Return (¢/MCF)

Case Il Change Case Il Change
19.6 ~0.2 19.6 -0.1
21.9 -1.8 234 -1.9
26.4 -4.0 31.6 -4.9
32.8 -7 43.8 -9.5

Gas “Prices” at 12.50% Return (¢/MCF)

Case ll Change Case (1l Change
21.5 -0.2 216 -0.2
240 =20 25.6 =22
29.1 -4.6 34.7 -55
36.3 -8.1 48.4 -10.9

Gas “Prices” at 15% Return (¢/MCF)

Case Il Change Caselll Change
235 -0.2 235 -0.2
26.2 =23 27.9 -25°
31.8 5.2 37.8 —6.2
39.8 -9.2 53.0 -12.3

Gas “Prices” at 17.50% Return (¢/MCF)

Case ll Change Case Il Change
25.4 -0.2 25.5 -0.2
28.3 -25 30.1 =2.7
345 -5.8 41.0 -7.0
43.3 -10.3 57.6 -13.7

Gas “Prices” at 20% Return (¢/MCF)

Case ll Change Case I Change
27.4 -0.3 27.4 —0.2
304 =27 324 -3.0 -
37.2 —6.5 441 -7.6
46.8 -11.4 62.2 -15.1
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TABLE 677
REPLACEMENT OF CASH BONUS PAYMENTS WITH

WORK PROGRAM'

Oil “’Prices” at 10% Return ($/Bbl)

Case 1l Change Case Il Change
1971 2.74 —0.01 2.74 —0.01
1975 3.05 -0.18 3.10 —-0.19
1980 3.92 —0.52 4.12 —0.58
1985 5.09 -0.74 5.44 —0.91

Oil “Prices” at 12.50% Return ($/Bbl)

Casell Change Caselfl  Change
1971 2.98 —0.01 2.98 —0.01
1975 3.34 —0.20 3.39 -0.12
1980 4.32 —0.58 453 —-0.65
1985 5.63 —-0.84 6.02 -1.03

Qil ““Prices” at 15% Return ($/Bbl)

—0.93

Case Il Change Case Il Change
1971 3.22 —0.01 3.23 -0.01
1975 3.63 —-0.23 3.67 —-0.24
1980 4.73 —0.65 4.95 —-0.72
1985 6.18 6.60 —-1.14

Oil “Prices” at 17.50% Return ($/Bbl)

Case I\ Change Case lll Change
1971 347 -~0.02 3.47 —0.02
1975 3.92 —0.28 3.96 - —0.26
1980 5.13 -0.72 5.36 —0.80
1985 6.72 —-1.03 7.17 —-1.26

Oil “’Prices” at 20% Return ($/Bbl)

Casell Change Casellfl Change
1971 3.7 —0.02 3.7 —0.02
1975 4.21 —0.28 4.25 —-0.29
1980 5.563 —0.78 5.78 -0.88
1985 7.26 —-1.12 7.75 —1.38

1971
1975
1980

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980

1971
1975
1980
1985

Gas ““Prices’” at 10% Return (¢/MCF)

Case il Change Case lll  Change
19.6 -0.2 19.6 -01
21.9 -1.7 234 -1.8
26.4 —-3.8 31.6 —45

Gas “Prices’” at 12.50% Return (¢/MCF)
Casell Change Case 111 Change

21.5 -0.2 21.6 -0.2
24.0 -1.9 25.6 -2.1
29.1 —4.4 34.7 -5.1
36.3 7.7 48.4 -1.0

Gas “Prices” at 15% Reium (¢/MCF)

Case ll Changé Case lll Change
23.5 -0.2 23.5 —-0.2
26.2 -2.2 27.9 —-2.4
31.8 -5.0 37.8 —-5.8
39.8 -8.7 53.0 -11.3

Gas “Prices” at 17.50% Return (¢/MCF)

Casell Change  Case IIf Change
25.4 —0.2 25.5 —0.2
28.3 —2.4 30.1 —2.6
34.5 —5.6 41.0 —6.5

Gas “Prices” at 20% Return (¢/MCF)

Casell Change  Case lll Change
27.4 -03 27.4 -0.2
30.4 =27 324 -2.9
37.2 —6.2 441 —7:1
46.8 -10.7 62.2 -13.9
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T¢L

1971

1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

Change
to 35%

Case Il

Depletion

Case Il§

Change
to 35%
Depletion

Qil “’Prices” at 10% Return ($/Bbl)

274
3.05
3.92
5.09

—-0.22
-0.24
-0.31
—0.40

2.74
3.10
4.12
5.44

-0.22
-0.24
—0.32
—-0.43

Oil “Prices” at 12.50% Return ($/Bbl)

2.98 -0.23 2,98 -0.23
3.34 —0.26 3.39 -0.29
4.32 —-0.34 453 -0.35
5.63 -0.44 6.02 ~0.47
Qil “Prices” at 15% Return ($/Bbl)
3.22 ~0.26 3.23 -0.26
3.63 -0.29 3.67 —-0.29
4.73 —-0.37 4,95 -0.39
6.18 —0.48 6.60 —0.52
Oil “’Prices” at 17.50% Return ($/Bbl)
3.47 —-0.28 3.47 -0.28
3.92 -0.31 3.96 -0.31
5.13 -0.41 5.36 —-0.42
6.72 —-0.53 7.7 —0.56

Oil “Prices” at 20% Return ($/Bbl)

3N
4.1
553
7.26

-0.30
-0.34
—0.44
—0.57

3.7
4.25
5.78
7.75

—0.30
—-0.34
—0.46
—0.61

TABLE 678

CHANGE OF STATUTORY DEPLETION RATES

1971
1975
1980
1985

197
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

WITH 50-PERCENT TAX RATE

Change
to 35%
Casell Depletion

Case lll

Change
to 35%
Depletion

Gas “Prices” at 10% Return (¢/MCF)

19.6 -1.3 19.6
21.9 -1.5 23.4
26.4 -1.8 31.6
32.8 —-2.2 438

-1.2
-1.6
-2.2
-3.0

Gas “Prices” at 12.50% Return (¢/MCF)

21.5 -1.4 21.6
24.0 -1.6 25.6
291 -2.0 34.7
36.3 -25 48.4

-1.4
-1.7
—24
-3.3

Gas “Prices” at 15% Return (¢/MCF)

235 -1.6 235
26.2 -1.8 27.9
31.8 -2.2 37.8
39.8 =27 53.0

=15
-1.9
—2.6
=37

Gas “Prices” at17.50% Return (¢/MCF)

25.4 -1.6 255
28.3 -1.9 301
345 —2.4 41.0
433 -3.0 57.6

-1.7
-21
-2.8
-4.0

Gas “’Prices’’ at20% Return (¢/MCF)

27.4 -1.8 27.4
30.4 =21 32.4
37.2 —-2.6 441
46.8 -3.2 62.2

-1.7
-2.3
-3.0
—4.3

1971
1975
1980
1985

197
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

Change
to 27.5%
Casell  Depletion

Caselll

Change
to 27.5%
Depletion

Oil ““Prices” at 10% Return {$/Bbl)

274 -0.07 274 -0.07
3.05 —0.08 3.10 —0.08
3.92 -0.10 4.12 -0.1
5.09 -0.14 5.44 -0.14

Oif ““Prices” at 12.50% Return ($/Bbl)

2.98 —0.08 298 —0.08
3.34 —0.09 3.39 —0.09
4.32 -0n 453 -0.12
5.63 —-0.16 6.02 —0.16

Oil “Prices” at 15% Return ($/Bbl)

3.22 -0.09 3.23 —0.09
3.63 -0.10 367 -0.10
4.73 -0.13 4.95 -0.13
6.18 —0.16 6.60 -0.17

Oil “Prices” at 17.50% Return ($/Bb!)

3.47 —0.10 3.47 -0.10
3.92 -0.11 3.96 —0.10
5.13 ~0.14 -5.36 -0.14
6.72 -0.18 7.17 —0.18

Qil “’Prices”’ at 20% Return ($/Bbl)

3N -0.10 3N —0.10
4.21 -0.1 4.25 -0.1n
5.53 —0.15 5.78 —0.16
7.26 -0.19 7.75 —-0.20




(A4

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

Change Change
to 27.5% to 27.5%
Case I} Depletion Caselll Depletion

Gas “Prices” at 10% Return (¢/MCF)

19.6 -05 19.6 -0.4
21.9 . —0.5 23.4 —-0.6
26.4 -06 31.6 -0.8
32.8 —0.7 438 -1.0

Gas “Prices” at 12.50% Return (¢/MCF)

21.5 -05 21.6 -0.5
24.0 -05 25.6 -0.6
291 -0.7 34.7 -0.8
36.3 -0.8 48.4 -1.1

Gas “Prices” at 15% Return (¢/MCF)

235 -0.5 235 -0.5
26.2 -0.6 27.9 -0.7
31.8 -0.7 37.8 -0.8
39.8 -0.9 53.0 -1.2

Gas “Prices’’ at 17.50% Return (¢/MCF)

25.4 -0.5 25.5 -0.6
28.3 -0.6 30.1 -0.7
345 -0.8 41.0 -1.0
43.3 -1.0 57.6 -13

Gas “Prices” at 20% Return (¢/MCF)

27.4 -0.6 27.4 -0.6
30.4 -0.7 32.4 -0.8
37.2 -0.9 44.1 -1.0
46.8 -1.1 62.2 -1.4

TABLE 678 (CONT'D)

CHANGE OF STATUTORY DEPLETION RATES

1971
1975
1980
1985

1971
1975
1980
1985

WITH 50-PERCENT TAX RATE

Change Change
to 0% to 0%
Case Il Depletion Case lll Depletion
Oil “Prices” at 10% Return ($/Bbl)
2.74 +0.41 274 +0.42
3.05 +0.46 3.10 +0.46
3.92 +0.59 4,12 +0.62
5.09 +0.76 5.44

+0.81

Oil “’Prices” at 12.50% Return ($/Bbl)

298 +0.45 2.98 +0.45
3.34 +0.50 3.39 +0.50
4.32 +0.65 4.53 +0.68
5.63 +0.84 6.02 +0.90
Oil “Prices” at 15% Return ($/Bbl)
3.22 +0.49 3.23 +0.49
3.63 +0.55 3.67 +0.55
4.73 +0.71 4.95 +0.74
6.18 +0.92 6.60 +0.99

0il “Prices” at 17.50% Return ($/Bbl)

3.47 +0.52 -3.47 +0.52
3.92 +0.59 3.96 +0.60
5.13 +0.76 5.36 +0.80
6.72 +1.00 7.17 +1.08
Qil “’Prices” at20% Return ($/Bbl)
3.7 +0.55 3.71 +0.56
4.21 +0.63 4.25 +0.64
5.53 +0.82 5.78 +0.86
7.26 +1.09 7.75 +1.16

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

Casell

Change
to 0%
Depletion

Case !t

Change
to 0%
Depletion

Gas “’Prices” at 10% Return (¢/MCF)

19.6
21.9
26.4
32.8

+2.3
+2.8
+3.3
+4.2

19.6
23.4
31.6
43.8

+2.4
+2.9
+4.0
+5.7

Gas “Prices” at 12.50% Return (¢/MCF)

21.5
240
29.1
36.3

+2.5
+3.1
+3.7
+4.6

21.6
25.6
34.7
48.4

+2.5
+3.3
+4.4
+6.3

Gas “Prices” at 15% Return (¢/MCF)

235
26.2
31.8
39.8

+2.7
+3.3
+4.0
+5.1

235
27.9
37.8
53.0

+2.8
+3.5
+6.8
+6.8

Gas “Prices” at 17.50% Return (¢/MCF)

25.4
28.3
345
433

+3.0
+3.6
+4.3
+5.5

255
30.1
41.0
57.6

+3.0
+3.8
+5.2
+7.4

Gas “Prices” at 20% Return (¢/MCF)

27.4
30.4
37.2
46.8

+3.2
+3.9
+4.6
+5.9

27.4
324
44
62.2

+3.3
+4.1
+5.6
+8.0




1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

TABLE 679

CHANGE OF 22-PERCENT STATUTORY DEPLETION
RATE AT 70-PERCENT INCOME TAX RATE

70% Income Tax Rate

Case 111

Change 22%
Depl. Rate to

35%

0%

Oil “Prices” at 10% Return ($/8bl)

292
3.26
4.45
5.96

—0.41 +0.98
—0.46 +1.09
—0.63 +1.48
—0.84 +1.98

Oil “Prices” at 12.50% Return ($/Bbl)

3.256
3.65
5.02
6.75

—0.46 +1.09
—0.561 +1.23
-0.7 +1.67
—0.95 +2.25

Oil “Prices”” at 15% Return ($/Bbl)

3.59
4.05
5.58
754

—0.51 +1.20
-0.57 +1.35
—-0.79 +1.86
—1.06 +2.51

Oil “Prices” at 17.50% Return ($/Bbl)

3.92
4.44
6.15
8.33

—0.56 +1.31
—0.63 +1.48
—0.87 +2.05
-1.17 +2.78

Oil ““Prices’’ at 20% Return ($/Bbl}

4.25
4.83
6.72
9.12

—0.61 +1.42
—0.68 +1.62
—0.95 +2.24
—1.28 +3.04

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

70% Income Tax Rate

Case Il
Gas “Prices” at 10% Return (¢/MCF)

Change 22%
Depl. Rate to

35%

0%

20.4
24.3
32.3
45.9

—2.4
—-3.41
—-4.1
—5.8

+5.5
+6.9
+9.2
+13.2

Gas “Prices” at 12.50% Return (¢/MCF)

23.2
27.5
36.7
52.4

Gas “Prices” at 15% Return (¢/MCF)

-2.8
—-35
—4.6
—6.7

+6.2
+7.8
+1.04
+1.50

25.9
30.6
41.1
58.8

Gas “Prices” at 17.50% Return {¢/MCF)

-3.1
-3.9
-5.2
-75

+7.0
+8.7
+11.7
+16.9

28.7
33.8
45.6
65.2

Gas “Prices’” at 20% Return (¢/MCF)

-35
—-4.3
—5.8
-8.3

+7.6
+9.6
+12.9
+18.8

31.4
36.9
50.0
71.7

-3.8
—4.7
—6.4
-9.2

+8.4
+10.6
+14.1
+20.6
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1971
1975
1980
1985

1971
1975
1980
1985

1971
1975
1980
1985

TABLE 680

CHA.NGE OF TAX CREDITS—50-PERCENT
TAX RATE

Change Due to
Implementing

Change Due to
Implementing

12.5% 12.5%
Change Due to Exploration Change Due to Exploration
Removing 7% and Additional Removing 7% and Additional
Job Development Recovery Job Development Recovery
Case Il Credits Credits Case Il Credits Credits

Oil “Prices” at 10% Return {$/Bbl)

Gas "Prices” at 10% Return (¢/MCF)

2.74 +0.06 -0.17 1971 19.6 +0.3 -1.4
3.05 +0.08 -0.23 1975 21.9 +0.3 -1.5
3.92 +0.11 —-0.30 1980 26.4 +0.3 -2.2
5.09 +0.15 -0.38 1985 32.8 +0.3 —-2.6
Oil “’Prices” at 12.50% Return ($B/ Gas “Prices” at 12.50% Return {¢/MCF)
2.98 +0.06 -~0.17 1971 215 +0.3 -1.4
3.34 +0.08 —0.24 1975 240 +0.3 -~1.5
4.32 +0.12 -0.30 - 1980 291 +0.3 -2.2
5.63 +0.15 -0.38 1985 36.3 +0.3 —-2.6
Oil ““Prices” at 15% Return ($/Bbl) Gas “Prices” at 15% Return (¢/MCF)
3.22 +0.06 -0.17 1971 235 +0.3 -1.4
3.63 +0.08 -0.24 1975 26.2 +0.2 ~1.5
473 +0.11 -0.30 1980 31.8 +0.3 -22
6.18 +0.15 -0.38 1985 39.8 +0.3 —-26
Oil ““Prices” at 17.50% Return ($/Bbl) Gas “‘Prices” at 17.50% Return (¢/MCF)
3.47 +0.05 -0.17 1971 25.4 +0.3 -1.4
3.92 +0.07 -0.24 1975 28.3 +0.3 -1.5
5.13 +0.11 -0.30 1980 345 +0.3 -2.2
6.72 +0.15 © -0.38 1985 43.3 +0.3 ~2.6
Qil “Prices’ at 20% Return ($/Bbl) Gas “Prices” at 20% Return (¢/MCF)
3.7 +0.05 -0.17 1971 27.4 +0.3 -1.4
4.21 +0.07 —-0.23 1975 30.4 +0.3 -1.5
5.63 +0.11 —-0.30 1980 37.2 +0.3 -2.2
7.26 +0.16 —-0.38 1985 46.8 +0.3 —-2.6

TABLE 681

CAPITALIZATION OF INTANGIBLE
DRILLING COSTS
{Million Dollars Per Year of Increased
Revenue Requirements)*

Case Il Case 11

10% Qil Gas Total Oil Gas  Total
1971 633 351 984 616 352 968
1975 622 280 902 530 280 810
1980 452 237 689 318 237 555
1985 332 92 424 230 94 324
12.5%

1971 633 352 984 616 352 968
1975 622 280 902 532 280 812
1980 451 236 687 318 237 555
1985 332 92 424 227 92 319
15%

1971 633 352 984 616 351 968
1975 620 279 900 530 280 809
1980 451 236 687 318 238 555
1985 332 92 424 227 92 319
17.5%

1971 632 - 352 984 616 352 968
1975 621 279 900 530 280 810
1980 452 236 688 318 237 555
1985 332 94 426 227 92 319
20%

1971 632 352 984 616 352 968
1975 621 . 280 901 530 279 809
1980 452 235 687 319 237 . 556
1985 332 93 425 227 94 320

Conswant 1970 dotlars.




Chapter Nine

Foreign Qill amd
Gas Availability




Free Foreign Energy and Oil Demand

Energy and oil requirements and supplies out-
side the United States must be considered if U.S.
needs are to be put into proper prospective. Ac-
cordingly, a projection of Free Foreign energy and
oil consumption was made for the period 1970 to -
1985 inclusive. These projections are summarized
in the tabulation below:

Thus, the Task Group, deemed it appropriate to
show the two positions as a projected possible
range. It should be noted that there is a range of
views among Task Group members as to the po-
tential availability of various fuels on a world-
wide basis, including oil.

Based on the above projection, the Free Foreign
area will consume between 257 to 277 billion bar-

Free Foreign Population and Energy and Oil Consumption

1970 1975
Population (Millions) 2,266 2,517
Energy, (Oil Equivalent-

MMB/D) 42.5 58.0
Oil (MMB/D) 25.4 37.3-38.3
Percent Oil to Total Energy 59.8 . 64.3-66.0
Per Capita Consumption

Energy (Barrels/Capita/Year) 6.8 8.4

Oil (Barrels/Capita/Year) 4.1 5.4- 5.6

A range for estimated Free Foreign energy and
oil consumption was used to show the difference
in individual Task Group members’ inputs. It is
significant that only a minor difference developed
within the Task Group relative to the Free Foreign
energy outlook. A substantial difference exists,
however, as to the outlook .for oil. In essence, the
range differential shown reflects two fundamentally
different outlooks which developed from the inputs
of individual Task Group members. One group
sees oil’s role in the energy mix declining in the
Free Foreign area over the next 15 years with
nuclear, natural gas, low sulfur coal and coal gasi-
fication fuels expected to make substantial progress
in the Free Foreign energy fuels market, particu-
larly after 1975. The other group is quite pessi-
mistic about prospects for nuclear (higher cost,
construction and environmental road blocks), low
sulfur coal (higher delivered cost) and coal gasi-
fication (commercially feasible processes unlikely
until after 1980), with the result that much higher
requirements for oil are projected—largely on the
basis that oil is the only available energy fuel with
sufficient supply flexibility to meet the expected
energy demand of the Free Foreign area. The differ-
ences between the two groups as to the projected
energy mix were fundamental and irreconcilable.

Percent
1980 1985 Annual Growth
1985 Vs. 1970
2,827 3,179 2.3
78.7-80.4 106.0-111.2 6.3-6.6
49.7-53.1 64.2- 74.2 6.4-7.4
63.2-66.0 60.6- 66.7 ((1)-.9
10.2-10.4 12.2- 12.7 4.0-44
6.4- 6.9 7.4- 8.5 4.0-5.0

rels of crude oil during the period 1970 to 1985
inclusive. The United States will consume about
121 billion barrels during the same period. Thus,
total Free World oil consumption will range be-
tween about 380 to 400 billion barrels, with the
United States accounting for between 30 to 32
percent of the total.

Free Foreign Oil Supply

Competition among energy fuels is strongly af-
fected by supply availability as well as economic,
logistical, political and technological factors. These
factors in combination with the increasing demand
for energy have and will continue to undergird the
dynamics of international energy and oil supply.
Historically, and into the foreseeable future, inter-
national oil supply patterns are influenced by (1)
the geographical distribution of oil reserves, (2)
political and economic factors, (3) reserve addi-
tions and particularly the annual rate thereof,
(4) price competition, (5) quality and relative re-
fining value of alternative crude supplies, (6) secu-
rity considerations, (7) need for diversified energy
and crude sources, (8) changes in demand patterns
such as shifts in the geography of demand and the
product mix and (9) environmental considerations.

735



Taking the above factors into account it is our
overall assessment that:

1. The Free World resource base remaining to be
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discovered and developed is large. Sufficient
discoverable oil potential probably exists to
meet Free World oil requirements beyond
1985.

. Assuming that political and economic condi-

tions throughout the Free World will continue
to provide rewarding investment opportuni-
ties, we believe it is probably within the geo-
logical and technical capability of the inter-
national oil industry to add in the range of
450 to 550 billion barrels of oil to proved
Free World crude oil reserves during the 15-
year period through 1985. Any events or con-
ditions that adversely affect the political or
economic climate will have a negative impact
on future oil finding and development.

. To find and develop this range of gross addi-

tions to proved Free World crude oil reserves
in the period through 1985 will, to a large
extent, depend on the oil industry’s ability to
continue to attract large amounts cf capital
while confronted with a variety of domestic
and foreign government based uncertainties
including increased taxation, nationalistic for-
eign government policies and actions includ-
ing current demands for participation in oil
operations by foreign producing country gov-
ernments. Also, restraints on capital recovery
and possible future currency exchange adjust-
ments may add to the already large risks and
affect long-term profitability and thereby ulti-
mately the oil industry’s ability to provide the
required supplies during this period.

. Free World oil supplies will gradually tighten

during the period 1970 to 1985 as the ready
availability of low-cost oil declines. This con-
clusion takes into account and is based on (1)
the Oil & Gas Journal’s December 27, 1971,
estimate of Free World proved crude oil re-
serves which the Oil Supply Task Group ad-

justed downward from 533.4 to 463.4 billion

barrels as of January 1, 1972, (2) the esti-
mated range of gross additions to proved
Free World crude oil reserves in item 2 above
and (3) the Free World oil demand projection
set forth at the outset of this section of the
report. Together, these factors combine to

show a decline in the Free World Reserve/
Production ratio from 27 years remaining life
based on 1972 production to between 14 to
19 years remaining life based on estimated
1985 production.

5. The cost of finding, developing and supply-

ing the volume of oil required through 1985
will likely increase sharply over the next 15
years. There is not an endless supply of so-
called “low-cost” oil—even in the Middle
East. New increments of crude oil producing
capacity will be increasingly more costly as
we expect much of the new producing capac-
ity will come from offshore and Arctic regions.
New supplies from these areas will be more
expensive than existing reserves because of
the high costs associated with exploring and
producing oil in these harsh environments and
at the same time meeting environmental stan-
dards. As costs increase, so must—and will—
the price of crude oil and products processed
therefrom.

. Absent substantive changes in current Fed-

eral Government policies and regulations to
strengthen and accelerate domestic oil explo-
ration and development activity, the U.S. oil
consumer will become increasingly dependent
on Eastern Hemisphere crude supplies or on
higher cost alternative energy fuels or on
some combination of both. This conclusion
is based on the Western Hemisphere liquid
hydrocarbon supply-o0il consumption balance
to 1985 (see Table 682).

A particularly significant implication of the
projected Western Hemisphere liquid hydro-
carbon balance is that it is an extremely doubt-
ful posture—if not a wholly unrealistic one—-
to place too much long-term reliance on Cana-
dian or Latin American crude resources to
meet the projected increasing U.S. oil deficit.
The Canadian and Venezuelan governments
will likely not permit dedication of their re-
serves to U.S. markets on a long-term basis,
or at least too far in advance of an ability to
reliably predict the consequences of such ac-
tions on their respective economies er before
detailed assessments of long-term domestic
requirements and supply capabilities are com-
pleted and approved by the Canadian and
Venezuelan governments.



TABLE 682

WESTERN HEMISPHERE LIQUID HYDROCARBON SUPPLY —OIL CONSUMPTION BALANCE (1960-1985)
‘ (Thousand Barrels Per Day)

Domestic Oil Consumption (Ex, Exports)
United States
Canada
North American Atlantic Islands
Latin America

Total Western Hemisphere

Conventional Liquid Hydrocarbon Productic
United States - Lower 48 and South Alas!
- North Slope

Subtotal
Canada - Western Canada
- New Frontier Areas

Subtotal
Latin America

Total Western Hemisphere

Conventional Liquid Hydrocarbon Production
Available for Export or {Imports Required)
United States
Canada :

North American Atlantic Isiands
Latin America

Total Western Hemisphere

Less: Synthetic Liquid Production
United States - Oil Shale
. - Coal Liquefaction

Subtotal
Canada - Tar Sands
Latin America - Synthetic

. Total Western Hemisphere

Total Liquid Hydrocarbon Production
(Conventional Plus Synthetic) Available
For Export of {Imports Required)
United States
Canada
North American Atlantic Islands
Latin America

Total Western Hemisphere

Note: Based on NPC Case 111 supply.

1960

9,807
854

1
1,708
12,370

7,965

7,965
544

544
3,789

12,298

(1,842)

(310)

(1)
2,081

(72)

(1,842)

(310)

(1)
2,081

(72)

1965

11,623
1,448
2

2,068
14,741

9,014

9,014
923

923
4,711

14,648

(2,509)
(225)

2

2,643
(93)

(2,509)
(225)

(2).
2,643

(93)

1970

14,709
1,504
3
2,775

18,991

11,297

11,297
1,477

1,477
5,308

18,082

(3,412)
(27)
(3)
2,533

(909)

33

33

(3,412)
6

(3)
2,633

(876)

1975

18,111
1,900

4
3,900
23,915

9,750

9,750
2,230

50
2,280
5,800

17,830

(8,361)
380
(4)
1,900
(6,085)

65

65

(8,361)
445

(4)
1,900

(6,020)

1980

22,109
2,300
5

5,100
29,514

9,610
2,000

11,610
2,250
750
3,000
6,700

21,310

(10,499)
700

. (8)
1,600

(8,204)

100

100
375

250 |

725

(10,399)
1,075
(s)
1,850

(7,479)

1985

Low

25,767
2,700

6
6,500

34973 3

9,830
2,000

11,830
2,185
1,500
3,685

17,000

22,515

(13,937)
985
" (6)
500

(12,458)

400

High
3,000
6

7,000
5,773

(13,937)

685
(6)

(13,258)

80 -

480
1,000
750

2,230

(13,457)
1,985

(6)
1,250

(10,228)

(13,457)
1,685

(6)
750

{11,028)
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7. Other Factors Considered:
® Projected Import of USSR and Eastern Europe

Oil Imports/Exports on Free World Oil Sup-
plies: Total USSR oil exports to the Free
World could increase to 1.6 million barrels per
day (MMB/D) in 1976, and to 1.9 to 2.0
MMB/D in 1980 through 1985 if the proposed
pipeline system to Japan is in operation by
mid-1976. Excluding these shipments to Ja-
pan, Russian oil exports to the Free World—
mostly Western Europe—will likely remain
at about the current level of 1.1 million b/d
until 1976, at which time they may decline
slightly to about 900 thousand barrels per
day (MB/D) and remain at around this level
through 1985. Thus, the outlook to 1985 is
for little, if any, additional competitive impact
from Russian oil supplies except for the pos-
sible expansion of exports to Japan. Qil im-
ports from Free World sources are expected
to remain relatively small throughout the pe-
riod. However, historically there has been a
tendency to over estimate both the USSR’s
ultimate resource potential and the rate of
development of its oil and gas reserves. In
the event this tendency persists into the fu-
ture, oil imports from Free World sources
may have to increase sharply to meet growing
Soviet demand as well as its export commit-
ments to Eastern Europe countries.

Eastern Europe’s limited oil exports to the
Free World, which consist mainly of prod-
ucts from Roumania, are expected to decline
from the current 120 MB/D level to between
70 to 80 MB/D by 1985. Meanwhile, oil im-
ports from the Free World will likely increase
from the current level of 160 MB/D to 300
MB/D in 1976, 800 MB/D in 1980 and 1
MMB/D in 1985. Most of the imports from
the Free World to 1976 appear to be covered
by arrangements already made with host gov-
ernments of the Middle East and North
Africa.

® Mainland China, North Korea, North Viet-
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nam, and Mongolia Outlook: Total energy
consumption of these countries is substantial,
amounting to about 6.2 MMB/D oil equiva-
lent in 1971—nearly half again as large as
Latin America’s consumption, and about 6
percent of the world total. In 1971, locally
produced coal supplied about 90 percent of

total energy requirements. Hydro supplied
about 3 percent. The remaining 7 percent was
supplied by about 400 MB/D of local oil
production, augmented by 50 MB/D of oil
imports—30 MB/D from the USSR and 20
MB/D from Free World sources. Estimated
energy consumption for the years 1975, 1980
and 1985 is summarized in the following
tabulation:

Thousand Barrels Daily Oil Equivalent
1975 1980 1985

Oil—Domestic 550 700 700
—Imports

(USSR) 40 50 50
(Free World) 60 100 150
Total QOil 650 850 900

Natural Gas — 100 200
Coal 6,400 7,550 8,550
Hydro and Nuclear 250 500 600
Total 7,300 9,000 10,250

Conjecturally, the potential for oil imports,
based on need, is very large. By 1980, this
potential could exceed 1 million b/d and by
1985, 1.5 MMB/D. The realization of this
potential, however, will depend upon the
amount of international purchasing power
China is able to develop in world markets.
New political arrangements are required to
make such a level of trading possible.
Contracted Increases in Organization of Pe-
troleum Exporting Countries (OPEC) Tax
Take: We believe that the contract increases
in OPEC country tax take through 1975 will
not have a substantial effect on consumer de-
mand in the market place in the short to in-
termediate term. First, the price of OPEC
oil to the consumer, taken over a number of
years, has not increased out of proportion
with general world-wide price trends. Sec-
ond, because of the interchangeability of dif-
ferent forms of energy supplies, it is likely
that energy demand will respond more to
overall energy price trends, rather than the
price trend in any one energy fuel supply
segment.

The effect of the OPEC tax increases in the
long term will probably be seen largely in
terms of its competitive position vs other



energy fuels. Prices of competing forms of
energy have also been increasing at a fairly
rapid rate over this period of time, and the
cost factors responsible for these increases
will tend to persist and escalate into the fu-
ture. Still, the OPEC tax take increases have
reduced the competitiveness of OPEC oil in
a number of markets—for example, versus
nuclear world-wide and coal for power gen-
eration in the United States. Ultimately, we
anticipate that the OPEC producing countries
will seek prices that are within a competitive
range with alternate sources of oil and other
forms of energy. This circumstance should
provide the impetus to intensify the develop-
ment of alternate energy fuels world-wide.

Current Participation Demands: The four
partners in Aramco (Standard Oil of Califor-
nia, Texaco, Exxon and Mobil), early in
March 1972 agreed in principle to the Saudi
Arabian Government’s request for 20 percent
participation in Aramco operations. This prin-
ciple has since been adopted by other com-
panies operating in the Arabian Gulf area.

The concept of “participation” is not unique.
Joint ventures in which private companies
operate in conjunction with national concerns
have been in effect for some time in a number
of areas. Hopefully, the primary goal of par-
ticipation is not to acquire a larger share of
profits, but rather to enable the producing
countries to assume a greater role in devel-
opment of their own natural resources. If
this proves to be the case, government own-
ership or participation in foreign oil op-
erations could work to strengthen existing
relationships between oil companies and for-
eign governments and thereby contribute
needed stability to these operations as well
as moderate widely different current political
attitudes.

The major issues of 1971 remaining to be
negotiated have to do with the form and
amount of compensation the foreign produc-
ing governments will agree to in order to ac-
quire their share of the oil operations, and
the matter involving the disposition of the
foreign producing governments’ share of oil
when acquired. Settlement of these issues
must occur before other questions such as

ultimate participation percentage and timing
thereof or foreign producing governments’
participation in downsteam operations, can
be considered—far less agreed to.

In 1971 there were differences on the above
major issues as between the negotiating par-
ties, and it would be premature to speculate
too much as to the impact of current demands
for participation on foreign crude supplies
or downstream operations.

Over the longer-term it seems inevitable that
the higher the cost of oil from the OPEC
countries rises due to increased government
take, the greater the incentive will become to
explore for and develop crude oil reserves or
synthetic oil from shale in the United States
and tar sands in Canada.

e Table 683 shows a consensus estimate of Free
World crude oil producing capacity for the
years 1975, 1980 and 1985.

Eastern Europe and USSR

All of the new five-year (1971-1975) economic
plans of the Comecon* countries provide for con-
tinued large scale industrial expansion. The ex-
pansion will be supported by a sizable rise in the
supply of both oil and natural gas, largely within
the USSR, where major new reserves are being
rapidly developed in Western Siberia and in other
outlying regions. However, full development of
these reserves, as in Alaska, will be difficult, cost-
ly and time consuming,

Production from these new reserves probably
cannot be increased rapidly enough to permit a
substantial expansion of oil exports to the Free
World, since rapidly rising petroleum require-
ments within the USSR and Eastern Europe must
first be met. Exceptions would be the expansion
of crude oil exports to Japan (up to 1 MMB/D)
through the proposed 3,400 mile pipeline system,
and sizable exports of gas to Western Europe by
1980.

The Economies
In 1971 economic growth in Eastern Europe and
the USSR proceeded at a vigorous pace, probably

* Communist Economic Alliance (Eastern Bloc Economic
Community, which includes Roumania, Bulgaria, Czecho-
slovakia and East Germany).

739




TABLE 683
POTENTIAL DEVELOPABLE U.S. AND NON-COMMUNIST FOREIGN LIQUID HYDROCARBON
PRODUCING CAPACITY*
(Million Barrels Per Day)
Actual Estimated
1970 1975 1980 1985

U.S. Case 111 11.3 9.8 11.7 12.3
Canada 1.6 2.3 3.7 4.7
Latin America 5.3 5.8 7.0 7.8

Subtotal Western Hemisphere 18.2 17.9 22.4 24.8
Western Europe 0.5 1.6 3.0 4.0
North Africa ‘4.5 5.2 6.0 7.0
West Africa 25 3.8 5.0 6.5

Subtotal Africa 7.0 9.0 11.0 13.5
Middle East 17.0 30.0 40.5 50.5
Far East/Oceania 2.0 3.0 4.0 5.6

Subtotal Eastern Hemisphere 26.5 43.5 58.5 73.5
Total Non-Communist World Supply 447 61.4 80.4 98.3
Total Non-Communist World Demand 40.0 55.56 72.75 87.93

* Including Synthetics from Coal and Shale in United States and from Tar Sands in Canada.

slightly exceeding 7 percent, up from 6.7 percent
in 1970, but below the 7.7 percent per year of
the past five years. In the USSR the rate of indus-
trial expansion approached 7 percent, compared
with 6.3 percent in 1970. Future growth for the
combined area is expected to average 7 percent
per year to 1980. These growth rates are based on
industrial production. With services, transporta-
tion, etc., scheduled to increase more rapidly in
the future, the historical relation of energy con-
sumption and industrial growth will be altered.

Energy Consumption

Energy consumption in the combined area —
USSR plus Eastern Europe — increased by 4.9
percent in 1971, with total energy consumption
reaching 22.6 MMB/D oil equivalent. By 1980
energy consumption will increase 13.8 MMB/D
to a total of 36.4 MMB/D. This represents an av-
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erage annual gain of 5.4 percent compared with
4.9 percent average for the last five years (USSR
5.7 percent and Eastern Europe 4.2 percent).

Oil and gas will supply 72 percent of the in-
crease. Most of the remainder will be furnished
by coal, the most costly fuel increment not only
in Russia but also in Eastern Europe.

Oil will be supplying 32 percent of the area’s
energy in 1980, compared with 30 percent in 1971.
Natural gas will grow very rapidly, climbing from
19 percent of the total in 1971 to 26 percent in
1980. Although coal production will increase, its
share of the market will decline from 48 percent
in 1971 to 38 percent in 1980. Hydropower will
continue to supply slightly more than 2 percent
of total energy in 1980. Nuclear electricity will re-
main relatively insignificant, supplying just under
2 percent of total energy.




In Eastern Europe the worldwide trend toward
greater reliance on oil and gas is substantially less
advanced than in the USSR. Coal still supplied
70 percent of Eastern Europe’s energy in 1971,
compared with 39 percent in the USSR.

However, the shift to oil and natural gas in
Eastern Europe is now well under way. Their
combined share of total energy consumption will
rise to about 40 percent in 1980, compared with

28 percent in 1971. Oil’s growth rate is expected.

to average about 8.8 percent per yeér, gas 6.8
percent.

In Russia the 5.3 percent annual growth in oil
and 9.5 percent increase in natural gas use to
1980 will raise these fuels’ combined share of
energy used to about 64 percent up from 58 per-
percent in 1971. Coal’s share will decline from
39 percent in 1971 to about 32 percent in 1980,
but will still increase in amount at the rate of
about 3.5 percent annually — even if the USSR
succeeds in meeting the goals established for the
rapid expansion of its large oil and gas reserves
in Western Siberia and other outlaying areas.

Electricity consumption is growing rapidly in
Communist Europe, with thermal plants account-
ing for approximately 78 percent of the expansion,
nuclear 15 percent and hydro 7 -percent.

Energy Supply — Eastern Europe

Eastern Europe’s indigenous energy resources
(mostly coal) are becoming increasingly limited in
relation to requirements, Essentially self-sufficient
in energy until about 1964, Eastern Europe now
finds itself dependent upon imported energy (most-
ly oil) for nearly 20 percent of its total energy
consumption.

Although Eastern Europe’s potential for further
substantial increases in energy production is gen-
erally limited, there are certain exceptions. Poland’s
coal reserves are being expanded for use at home
and for export. In Eastern Germany there will be
further, although somewhat limited, development
of lignite production for electric power generation.
Overall, however, further substantial increases in
coal production will be restricted by quality and
quantity of reserves—and cost. Expansion at the
rate of 1.5 percent annually is expected to 1980.

Natural gas production in Eastern Europe totaled
about 600 MB/D oil equivalent in 1971, represent-
ing approximately 10 percent of total energy.

Further development is expected to increase gas
production to 800 MB/D by 1980.

Natural gas imports, all from Russia, will rise
to 340 MB/D by 1980, up from 40 MB/D in 1971.

Crude oil production, mostly in Rumania,
reached 362 MB/D in 1971. Output is expected
to increase slightly through 1976 then decline to
346 MB/D by 1980.

In total, increases in domestic energy production
will be substantially less than the growth in con-
sumption. As a result, 1980 energy imports, ex-
pected to exceed 2.8 MMB/D, will be two and one
half times those of 1971. QOil and natural gas will
supply nearly all of the imports, with coal and
electricity furnishing only about 200 MB/D.

Eastern Europe has doubled its oil imports over
the last 5 years to supply its growing energy needs.
Imports climbed from 565 MB/D in 1966 to more
than 1 MMB/D in 1971. By 1980 imports will
jump to 2.3 MMB/D. This will amount to 25 per-
cent of the ‘area’s total energy consumption, up
from 15.8 percent in 1971 and 10.7 percent in 1966.

Because of logistical, economic and political ne-
cessity, a major portion of these imports will con-
tinue to come from the USSR. The Comecon pipe-
line is being doubled in capacity and tied into the
Western Siberia’s large new oil reserves.* Never-
theless, the future potential for oil imports from
Russia is not unlimited. The cost and time in-
volved in developing new productive capacity and
new pipeline networks will continue to constrain
the growth rate of USSR export capacity. With
this limitation in mind, we expect Eastern Euro-
pean imports from the USSR to reach 1.2 MMB/D
by 1976 and 1.5 MMB/D by 1980, up from 874
MB/D in 1971.

Meanwhile, imports from the Free World will
rise from 158 MB/D in 1971 to 300 MB/D in
1976 and about 800 MB/D in 1980. Most of the
imports from the Free World to 1976 appear to
be covered by arrangements already made with
host governments of the Middle East and North
Africa. British Petroleum, however, will supply
60 MB/D of crude oil to Poland beginning in 1975
according to recent announcements.

Arrangements with host governments include
the Iragi National Oil Company (INOC) barter oil
from Irag’s North Rumalia field, which is being

* The Comecon pipeline is the Soviet’s main supply line
to the Eastern European countries (Comecon countries).
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developed with Soviet assistance. Production is

scheduled to commence in early 1972 at 100
MB/D.

It is also possible that the oft-proposed pipeline
from the Adriatic port of Rijeka, through Yugo-
slavia to Czechoslovakia and Hungary, could pro-
vide an outlet for up to 200 MB/D of additional
Free World oil to Eastern Europe, probably after
mid-decade.

Energy Supply — USSR

In contrast to Eastern Europe, the USSR is a
substantial net exporter of energy. Priorities
placed on attaining energy-production objectives
have expanded supply since the mid 1950’s at a
faster rate than consumption growth. By 1971
total energy production of 18.3 MMB/D oil equiv-
alent (approximately 60 percent of total U.S. en-
ergy production) was enough to satisfy not only
the USSR’s own requirements, but also nearly all
of Eastern Europe’s import needs as well. Con-
tinued large oil exports to the Free World also
brought in substantial amounts of hard currency.

Russia’s very large undeveloped and future
potential hydrocarbon reserves give it the poten-
tial for sizeable future energy production.

For example, Russia’s proved natural gas re-
serves, as of January 1, 1971, were reported by
the Russian Oil Ministry to be 556 trillion cubic
feet, more than twice those of the United States.
By contrast, Russia’s 1970 natural gas production
was less than a third of the total produced in the
United States.

Potential discoverable gas reserves in Russia
are estimated by the USSR Minister of the Gas
Industry to be five times or more greater than
proved reserves, 60 percent of which are in West-
ern Siberia.

Although the USSR does not publish oil reserve
figures, considerable information on potential fu-
ture oil production is available. For example, the
major new oil province of Western Siberia, now
being rapidly developed by the Russians, is indi-
cated to have a future oil production potential
comparable to the 14 MMB/D produced in the
Middle East in 1970. (In that year Western Si-
beria’s oil production was only 628 MB/D, ac-
counting for only 9 percent of the total oil pro-
duced in the USSR.)

With large oil and gas reserves being found and

delineated in outlying regions, Russia’s future
production, particularly up to 1980, appears to be
limited only by its ability to complete long dis-
tance pipelines to move this oil and gas to market.

Coal reserves also are sizeable, but expansion of
production is substantially more costly than for
oil or natural gas. Therefore, output increases are
expected to be limited to quantities necessary to
supply marginal energy needs beyond supplies
made available by continuing intensive develop-
ment of oil and gas.

Nuclear plant construction is on a relatively
small scale. By 1980 this source will be generating
about 500 MB/D of oil equivalent, less than 2 per-
cent of the total energy expected to be consumed
at that time.

Crude and natural gas liquids production is ex-
pected to increase about 5.5 percent annually,
reaching 12.5 MMB/D by 1980, up from 7.6
MMB/D in 1971.

About 20 percent of this expansion hinges upon
construction of the proposed oil pipeline which
will supply Japan up to 1 MMB/D through the Far
East port of Nakhodka on the Sea of Japan.

Natura] gas production will expand rapidly,
rising from 3.65 MMB/D oil equivalent in 1971
to 9 MMB/D in 1980. Although this represents an
average gain of 10.5 percent annually, the total is
still less than the published 1980 production objec-
tive of 9.5 MMB/D to 10.4 MMB/D.

In 1971, USSR also imported natural gas from
Afghanistan and Iran (the latter starting during
the fourth quarter of 1970) totaling about 150
MB/D oil equivalent. These imports are expected
to increase to about 240 MB/D in 1976, and to
remain at that level to 1980. A second gas pipe-
line from Iran, if constructed, would increase
future imports appreciably.

Increased quantities of coal also will be needed,
even with the expected rapid growth of oil and
gas production. In 1971 coal production equaled
about 6.5 MMB/D of oil equivalent, approxi-
mately 35 percent of the USSR’s total energy pro-
duction. Coal output is expected to increase about
3.5 percent annually, reaching 88 MMB/D oil
equivalent in 1980—approximately 27 percent of
total energy production at that time.

The USSR’s expected total energy production of
31.5 MMB/D oil equivalent in 1980 will permit
exports of about 4.6 MMB/D, compared with 2.5
MMB/D in 1971. About 1.8 MMB/D oil and gas,
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40 percent of the total, will go to Eastern Europe
and 50 MB/D to Communist Asia, while the Free
World will receive the balance. Oil and gas ex-
ports will total 43 MMB/D, and coal and elec-
tricity expects about 350 MB/D oil equivalent.

Oil Exports

USSR oil exports to Eastern Europe were 874
MB/D in 1971. By 1980, with the approximate
doubling of the Comecon oil pipeline’s capacity,
these exports are expected to rise to at least 1.5
MMB/D.

Assuming the proposed pipeline system to Japan
is in operation by mid-1976, total USSR oil exports
to the Free World likely would increase to 1.6
MMB/D in 1976, and to 1.9 MMB/D by 1980.
Excluding these shipments to Japan, Russian oil
exports to the Free World, mostly Western Europe,
are expected to remain, for the near future, near
the current level of 1.1 MMB/D—a level which has
remained substantially unchanged over the last
four years. By 1980, these exports may decline
slightly to about 900 MB/D.

Thus, the outlook to 1980 is for little, if any,

additional competitive impact from Russian sup-
plies—except for the expansion of exports to
Japan. .
Eastern Europe’s limited oil exports to the Free
World, consisting mainly of products from Rou-
mania, are expected to decline. Estimated at about
120 MB/D in 1971 (approximate level of 5 years
ago), they are expected to drop to about 80 MB/D
by 1980.

Natural Gas Exports

In 1971 the USSR’s exports of natural gas were
still relatively small, totaling 60 MB/D oil equiv-
alent. This gas was received in about equal quan-
tities'by Czechoslovakia, Poland and Austria.

Firm arrangements have been made, and pipe-
line systems are being built or planned, to extend
USSR gas supply potential into five of the seven
Eastern European countries (Roumania and Albania
excluded) and into the Western European countries
of Austria, West Germany, Italy, France and Fin-
land. Small quantities of gas are also scheduled
to go to Japan.

Future possibilities include extensions into Switz-

erland and Sweden by 1980, and, probably after
1980, large exports of Far Eastern Siberian gas to
Japan.

Communist ‘Asia

Total energy consumption of Communist Asia
(Communist China, North Korea, North Vietnam
and Mongolia) is substantial amounting to about
6.2 MMB/D oil equivalent in 1971—nearly half
again as large as Latin America’s consumption,
and roughly 6 percent of the world total.

The economics of these countries are currently
based almost entirely on local coal as a source of
energy. Energy imports consist almost entirely of
a small quantity of oil which is supplied predomi-
nantly from Russia.

In 1971, locally produced coal supplied about
90 percent of total energy requirements. Hydro
furnished 3 percent. The remaining 7 percent was
supplied by about 400 MB/D of local oil produc-
tion, augmented by approximately 50 MB/D of oil
imports—30 MB/D from USSR and 20 MB/D from
Free World sources. The areas potential future
energy requirements are huge. An annual average
increase of 4 percent to 1980 would result in
energy requirements of about 9 MMB/D, and to
1985 about 10.25 MMB/D oil equivalent.

With indigenous oil and natural gas reserves
apparently limited, the estimate for 1980 assumes
that most of the additional 2.8 MMB/D of re-
quired energy will be supplied by increased domes-
tic coal production. This allows for a substantial
increase in oil output to 700 MB/D, some increase
in hydro power, and expansion of nuclear elec-
tricity to 200 MB/D oil equivalent—about 2 per-
cent of total energy consumption.

Energy imports to 1980 will consist of about
50 MB/D of oil from Russia and a nominal ‘100
MB/D from Free World sources. Conjecturally,
the potential for oil imports, based on need, is very
large. On an order of magnitude basis this exceeds
1 MMB/D by 1980, then rises rapidly thereafter
for an extended period. The realization of this
potential, however, will depend upon the amount
of international purchasing power China is able to
develop in world markets, along with new political
arrangements which would make such trading
possible.
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Estimated Energy Consumption—Communist Asia
(Thousand Barrels Daily Oil Equivalent)

1971 1975 1980 1985

Oil—Domestic 400 550 700 700
—Imported, USSR 30 40 50 50
—Free World 20 60 100 150

Total 450 650 850 900

Natural Gas — —_ 100 200

Coal 5,650 6,400 7,550 8,550

Hydro and Nuclear 200 250 500 600

Total 6,200 7,300 9,000 10,250

Peoples Republic of China
Summary

The Peoples Republic of China has a large po-
tential for petroleum consumption in the coming
years. Political and economic steps now being
initiated, especially with the United States, should
help to determine the extent of participation by
Free World suppliers to satisfy this latent demand.
In the long term, such participation will probably
be limited to mitigating imbalances in this oil
demand through purchases of deficit products.
Joint ventures with the government on marine
exploration and production are possible. In the
short term, the government may also purchase
crude oil while pipelines to bring their western
production into the eastern consuming centers
are being built.

Background Information

The Peoples Republic of China is the most
populated country in the world (about 800 mil-
lion) but are about the lowest unit consumption
of petroleum products per capita~—less than In-
dia’s 10 gallons per capita annually. Oil demand
has been at a low level because of a stagnating
economy, particularly in the last decade. The
economy is likely to improve with a lessening of
internal political turmoil and increasing commer-
cial contacts with the Free World.

This economic growth will give rise to greater
and more efficient use of the natural and human
resources of China. The- ability of the Chinese
to produce and sustain viable economics is evi-
dent from the examples of Hong Kong, Singapore

and Taiwan. These countries have sustained un-
usually high real growth rates of GNP in the past
decade, averaging roughly 10 percent per year.

With the expected surge in economic growth,
the Peoples Republic of China can be expected to
sustain a parallel surge in petroleum consumption
which is now met from indigenous crude oil pro-
duction. With improved living standards the more
efficient commercial fuels such as oil will increas-
ingly replace human energy and such non-com-
mercial fuels as bagasse and other agricultural
and animal refuse in the domestic and agricultural
sectors of the economy. Oil will to some extent
replace coal in the transportation and industrial
sectors for special end-uses—for example in steam
locomotives, where oil is more efficient.

The country’s consumption of oil products will
be constrained, however, because of the availa-
bility of coal from large, well-distributed fields.
The country is the world’s third largest producer
and consumer of coal. In the coming years, it
could well surpass the USSR and then the United
States in coal consumption. About 90 percent of
the country’s commercial energy consumption is
coal, and the outlook is that coal will continue to
be by far the major source of energy for the large
energy consuming industries such as steel and
electric power.

Oil demand will also be constrained because
the petroleum industry is more capital intensive
than coal. In addition, the oil fields of the coun-
try are in good part located in the more remote
areas of the west, over 1,500 miles from the large
refining and oil consuming centers of the east
and generally not as well distributed as the coal
fields. As a result, additional capital outlays are
required especially for pipelines to realize fully
and efficiently the country’s crude oil production,
currently at about 400 MB/D.

In spite of these constraints on oil demand,
the expected rise in economic growth will result
in sharp increases in oil demand especially for
selected products which are not competitive with
coal. These products are likely to be kerosine,
diesel and lube oils. Motor gasoline demand might
increase significantly, especially if the new auto
plants now being mooted are built and the road
network is greatly expanded. Demand for residual
fuel oil should not increase much because of com-
petition with coal in most end-uses.
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Petroleum and Shale Oil

Petroleum: Production 1970
1960-1970 Growth
1968-1970 Growth
Proved Reserves
Proved + Probable + Potential Reserves
Shale Oil: Production 1970
1960-1970 Growth
1968-1970 Growth
Proved Reserved
Oil Refining Capacity — 1970
Oil Product Consumption — 1970
per capita
1960-1970 Growth
1968-1970 Growth

Coal and Lignite

Production — 1970
1960-1970 Growth
1968-1970 Growth

Reserves
Consumption — 1970
per capita
Natural Gas

Production and Consumption — 1970
Reserves — Proved + Probable

Electric Power

Production and Consumption — 1970
Total Primary Energy

Consumption — 1970

per capita
% Breakdown

Industrial Production Index

1960-1970 Growth
1968-1970 Growth

TABLE 684
ENERGY PROFILE — PEOPLES REPUBLIC OF CHINA

400 Thousand Barrels per Day
20% per year

26% per year

6 Billion Barrels

20 Billion Barrels

80 Thousand Barrels per Day

10% per year

30% per year

5 Billion Barrels

400 Thousand Barrels per Day
400 Thousand Barrels per Day
8 U.S. Gallons

10% per year

28% per year

360 Million Metric Tons
Nil

10% per year

1 Trillion Tons

360 Million Metric Tons
450 Kilograms

100 Miliion cubic feet per day
20 Trillion cubic feet

55 Billion Kilowatt Hours

400 Million Metric Tons Coal
Equiv.
500 Kilograms
90% coal
7% oil
3% other

6% per year
20% per year

It is entirely possible that the Peoples Republic probably could not be met by refining indigenous

of China could increase its real GNP per capita in crude oil, which could be produced in sufficient
the next decade by at least 50 percent, based on volume from the known reserves of the country,
the experience of Taiwan at the same level of because of untenable surpluses of residual fuel
GNP per capita as an example. If so, petroleum oil when meeting the indicated relatively large

demand could well exceed 1 MB/D by 1980. It demand for middle distillates.
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All Figures Per Capita

(Except Population)

Petroleum Consumption

China

India
Indonesia
South Korea
Taiwan
Japan

Total Commercial Energy

China

India
Indonesia
South Korea
Taiwan
Japan

Electric Power

China

India
Indonesia
South Korea
Taiwan
Japan

GNP
China
India
Indonesia
South Korea
Taiwan
Japan

Population

China

India
Indonesia
South Korea
Taiwan
Japan

1950

oALrNOOTW =

90
100
60

250
780

16
14

22
136
541

48
69
76
78
95
251

560
360
76
19

83

1955

10

10
132

101
114
116
138
383
740

20
28
17
4
221

733

73
75
90

98

127
338

600
390
84
21

89

TABLE 685
ENERGY AND ECONOMIC DATA—PEOPLES REPUBLIC OF CHINA VS.

1960

U.S. Gallons

4
5
13
9
20
94

OTHER ASIA

1965

15
15
38
258

Kilograms of Coal Equivalent

687
140
134
261
513
1163

Kilowatt Hours

47
40
19
69
342
1196

In1964 U.S. $

79
83
89
104
147
515

Millions

650
430
94
25
11
93

460
171
113
447
652
1782

53
M
19
124
535
1875

82
84
91
123
201
780

720
490
105
28
12
98

1970

10
14
86
95
563

505
187
110
634
884
2828

72
100
19
287
944
3404

80
90
95
180
257
1218

800
550
121
32
14 .
103
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Production

Imports
U.S.A.
Australia
U.S.S.R.
Canada
Poland
Mainland China
Other

Total
Total Production and Imports

Consumption of indigenous coal by industry:
Electric power stations
Iron and steel plants
Coke and gas plants
Briquet plants
Other

Subtotal

Indigenous imported coal by industry:
Iron and steel plants
Coke and gas plants
Other

Subtotal Imports

Total Indigenous + Imports

TABLE 686

JAPANESE PRODUCTION, IMPORTS AND CONSUMPTION OF COAL
(Millions of Metric Tons)

Actual MITI Forecast
1969 " 1970 1975 1985
45 40 38 37
19 25 - -
16 17 — =
3 3 - -
1 3 - —
1 1 — —
0.2 0.2 - —
0.8 0.8 - -
41 50 81 188
86 20 119 225
25 21 19 19
8 7 9 8
5 5 6 6
2 2 1 1
2 3 3 3
42 38 38 37
38 46 78 180
2 2 2 3
2 1 1 5
42 49 81 188
84 87 119 - 225

As a result, the country is expected to be short
of middle distillate products in the long term with
concomitant surpluses of residual fuel oils. The
government would look to external purchases of
these deficit products on the best possible terms.
Lube oils could well constitute a sizable part of
the deficits on a value basis, since the government
may not be in a position to build the relatively
expensive lube oil capacity needed. The country
may also have some difficulty in supplying suffi-
cient crude oil to its refineries in the short term
because of transport bottlenecks. Until the re-
quired pipelines are built to the west, the country
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may be periodically short of crude oil and would
look to imports from foreign sources if politically
expedient and economically attractive.

This outlook on the oil demand of the country
could be altered markedly if the government finds
it expedient to export relatively large quantities
of coal and residual fuel oil to Japan in exchange
for needed capital and technology. This possibility
exists because, on the one hand, the country’s
coal and crude oil reserves are large enough to
support such volume exports to Japan, and on the
other hand, Japan is actively seeking to increase
trade with the country and to diversify its raw-



material imports, especially in naphtha, low sulfur
residual fuels and crude oils and coking coal for
its steel industry.

It is possible that these Japanese goals would
be satisfied by imports of these materials from
mainland China under deals similar to the Japa-
nese building of the Dumai refinery for Pertamina
with payment in MWR product. Crude oil from
the country’s largest reserves at Taching is heavy
and waxy and could well be low sulfur, ideally
suited to, Japan’s needs.

If such trade with Japan transpires, then the
projected surplus of residual fuel oil of the coun-
try would no longer be a problem limiting the
production of desired middle distillates. Volume
exports of coal to Japan could also make attrac-
tive the utilization of residual fuel oil in place of
coal for electric power generation, further mini-
mizing the surplus fuel problem of the country.
It would then process additional crude oil to make
up the indicated deficits of middle distillates,

thereby reducing imports of these products.

The end result of such a trade deal between
the Peoples Republic of China and Japan would
be to essentially rule out any significant participa-
tion by other foreign oil companies. In such cir-
cumstances, the government of China would like-
ly not permit foreign companies participation in
producing, refining, distribution and marketing
activities on the Chinese mainland. The follow-
ing section provides the basis of the foregoing
discussion and includes energy data on the Peo-
ples Republic of China.

Market Profile
Foreign Trade

® Imports—1970, $2.1 billion; 1969, $1.8 billion.
Principal suppliers, 1969: Japan (19 percent),
West Germany (7 percent), United Kingdom
(6 percent), Australia (6 percent) and Canada
(5 percent). Principal imports, 1969: food-

TABLE 687

COMMUNICATIONS FACILITIES
PEOPLES REPUBLIC OF CHINA VERSUS OTHER ASIA

113,027 Trucks & Buses
201,743 Cars

1 317,800 “metalled” roads and 623,300 KM “other.”

Gross
Registered
Raifways Number of Tonnage
Country {Kilometers) Roads & Motor Vehicles Inland Waterways Ships {GRT)
China (PRC) 35,000 300,000 Kilometers* 40,000 KM 237 868,000
409,000 Trucks {Tanker GRT—117,000)
60,000 Cars N
30,000 Buses
India 36,900 317,800 Kilometerst - 254 2,402,000
429,000 Trucks & Buses {Tanker GRT—288,000)
483,000 Cars
Indonesia 7,282 51,702 Kilometers# — - 643,000

* “predominantly all-weather* and 500,000 KM “secondary’ {196 9}.

$ Paved and gravelled or stabilized (51,702 KM} and 32,566 “other.”

Note: Above data relate to the years 1969and 1970, source material does not indicate if vehicles include military uses.

{Tanker GRT—88,000)

751



TABLE 688

PEOPLES REPUBLIC OF CHINA
{Thousand Barrels Per Day)

Production:

Crude Oil
Shale Oil

Subtotal

Crude Oil Imports

USSR -
Other

Subtotal
Total Crude Production + Imports

tProducts from Total Crude

Mogas + Avgas
Kerosine

Diesel Qil

Fuel Oil + Lubes

Subtotal

Product |mports from USSR

Mogas
Kerosine
Diesel Oil
Fuel Oil
Lubes

Subtotal

#Apparent Product Consumption

Mogas + Avgas

Kerosine

Diesel Oil

Fuel' Oil + Domestic Lubes

Imported Lubes
Total

Product Spectrum as Percentage

Mogas + Avgas

Kerosine

Diesel Oil

Fuel Oil + Domestic Lubes
Imported Lubes

Total

* Latest year available.

25% Diesel and 40% Fuel Oil.

% . Products from Total Crude + Product Imports.

APPROXIMATE SPECTRUM OF CONSUMPTION

1969*

54
21

75

13
18

31
106

21

26
43

101

30

12

55

51
20
38
43

156

33
13
24
27

100

t Assumed refinery production: 20% Mogas, 10% Kerosine,
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stuffs (mainly wheat), industrial raw materials
(mainly steel and nonferrous metals), textiles,
machinery and equipment, and chemical fer-
tilizers.

® Lxports—1970, $2.1 billion; 1969, $1.8 bil-
lion. Principal buyers: Hong Kong (15 per-
cent), Japan (11 percent), Singapore (6 per-
cent), United Kingdom (4 percent), and West
Germany (4 percent). Principal exports, 1969:
foodstuffs (mainly fruits and vegetables, hogs,
meat, rice and fish), textiles, clothing, crude
materials (mainly silk and soybeans) and con-
sumer goods (such as footwear, toys, glass-
ware and pottery).

® Trade Policy—Foreign trade is a state monop-
oly conducted through seven foreign trade
corporations. Dominant policy one of eco-
nomic autarky. Predisposed toward bilateral
trade with some flexibility relative to individ-
ual countries. Seeks to avoid dependence on
any one nation as a source of supply. Mainly
interested in acquiring industrial raw materials
and advanced technology from West. De-
mand for imports tempered by policy of pur-
chasing on a pay-as-you-go basis.

® Trade Prospects—Potential for U.S. exports
highly speculative. Apparent best prospect
categories: agricultural machinery, complete
plants (especially for producing chemicals),
machinery and equipment for the steel, min-
ing, transport, construction, and petroleum
industries, and industrial raw materials.

Foreign Investment

Direct investment in the People’s Republic of
China is not permitted. There is no indication of
a change, over the short term, in this policy.

® Currency—Currency is called renminbi (RMB,

the People’s currency); the basic unit is the
yuan (2.46 Yuan = $1). Renminbi is highly
stable; not internationally convertible.

o Banking—Centrally controlled government
monopoly.

® Balance of Payments—Believed to have ac-
cumulated a relatively significant amount of
foreign exchange reserves.

Economy

Predominantly agricultural; characterized by
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centralized planning, administration and control.

® GNP—Estimated at $80 to $110 billion in

1970 in current prices; estimated annual rate
of growth 4 percent. Agriculture chief source
of income.

Agriculture—Characterized by intensive farm-
ing and high yields; irrigation is common,
crop rotation practiced; fruits grown in great
variety. Principal crops: rice, wheat, potatoes,
soybeans, cotton, tea, silk and tobacco. Pres-
ent emphasis on increasing productivity.

Industry—DPrincipal industries: iron and steel,
coal, textiles, food processing and machine
building. Average annual rate of industrial
growth estimated at 7 to 10 percent in recent
years.

Commerce—Virtually all items available to
consumers are domestically produced. Ade-
quate supplies of essential items, such as food
and clothing.

Tourism—Tourism as a commercial enterprise
is very small.

Development Program—Strategy for indus-
trialization emphasizes modernizing agricul-
ture and those manufacturing industries most
directly related to processing agricultural raw
materials. Investment is otherwise directed
mainly toward consolidating and strengthen-
ing its present industrial position and devel-
oping its scientific and technical resources.

Basic Economic Facilities

All major transportation facilities are state-
owned. There are over 23,000 miles of railways,
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over 300,000 miles of highways, and about 100,000
miles of inland waterways, 25 percent of which are
navigable.
® Communications — Well-developed telegraph
service; nationwide radio network; limited
telephone and television systems.

Natural Resources

® Land—3.7 million square miles, mostly moun-
tainous or hilly, little over 10 percent culti-
vated, 8 percent forested.

® (Climate—Varies considerably by locale; gen-
erally temperate in north and subtropical in
south. Annual rainfall increases from north
to south (25 inches in Peking, 75 inches in
Canton).

¢ Minerals—Coal, iron ore, oil, tin, antimony,
tungsten, mercury, molybdenum, silver, lead,
copper, zinc and bauxite.

Population

® Gize—Estimated at 750 to 850 million in 1970;
85 percent rural; capital and most important
commercial center is Peking, over 6 million;
other principal cities: Shanghai, Tientsin,
Tsingtao, Darien, Swatow and Canton.

® [anguage—National language is Mandarin.

® Education—Formal schooling, through univer-
sity level, undergoing considerable transfor-
mation from traditional system; about 25 per-
cent literacy.

® Labor—Labor force estimated at 380 to 430
million, of which some 220 to 300 million are

in agriculture; shortage of scientific and tech-
nical people.






Appendix A

(o) UNITED STATES
P DEPARTMENT OF THE INTERIOR
Y Office of the Secretary
Woashington, D.C. 20240

January 20, 1970
Dear Mr. Abernathy:

A number of events affecting basic policies of government and the social and physical environ-
ment of this Nation have occurred or appear imminent which will set the stage for a new
era in the petroleum industry in the United States. These events will have a decided impact on
the Nation’s resource capability and the structure of the industry.

Because of the important and pervasive nature of the changes which may be engendered by
these events, there is need for an appraisal of their impact on the future availability of petro-
leum supplies to the United States. The long-range planning and investments to sustain the

petroleum industry requires that the appraisal be projected into the future as near to the end
of the century as feasible.

Therefore, the Council is requested to undertake a study of the petroleum (oil and gas) outlook
in the Western Hemisphere projected into the future as near to the end of the century as feasi-
ble. This appraisal should include, but not necessarily be limited to, evaluation of future trends
in oil and natural gas consumption patterns, reserves, production, logistics, capital require-
ments and sources, and national policies, and their implications for the United States. This
should draw upon National Petroleum Council studies such as those relating to geological
provinces, manpower, technology, ocean mineral resources and pollution, as well as other stud-
ies that will become available from Government agencies and industry. The Council’s final
report should indicate ranges of probable outcomes where appropriate and should emphasize
areas where Federal oil and gas policies and programs can effectively and appropriately con-
tribute to the attainment of an optimum long-term national energy posture.

Sincerely yours,

/s/ HOLLIS M. DOLE
Assistant Secretary of the Interior

Mr. Jack H. Abernathy
Chairman

National Petroleum Council
1625 K Street, N.W.
Woashington, D.C. 20006
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(o) UNITED STATES
P DEPARTMENT OF THE INTERIOR
Y Office of the Secretary
Washington, D.C. 20240

August 31,1970
Dear Mr. Brockett:

[ am writing to express my interest in seeing that the energy studies being done by both Dr.
McKetta and the National Petroleum Council be continued.

As requested in Assistant Secretary Dole’s letter of January 20, 1970, I wish to have the NPC
continue on its study emphasizing oil and gas in the Western Hemisphere but taking full
account of the influence of other energy forms.

I have asked Dr. McKetta to continue with his study and to report to me on all forms of

energy in a parallel examination. Dr. McKetta will be calling principally upon the American
Petroleum Institute for data input on oil and gas.

To coordinate the efforts of both studies, I have directed the Deputy Assistant Secretary for
Mineral Resources, Mr. Gene Morrell, and my Science Adviser, D. Donald Dunlop, to meet
weekly to communicate and coordinate the activities of the two groups.

I am sure that you are acutely aware of the importance of the energy problem. I look for-
ward to the opportunity to review the results of both studies in formulating my views on a
Government energy policy. Your cooperation in working with Dr. McKetta will be very much
appreciated. To this end I urge that you and Dr. McKetta meet with Assistant Secretary Dole
and Dr. Dunlop to discuss the objectives and working procedures of your two groups.

Best wishes for the successful completion of your work.

Sincerely yours,

/s/ WALTER ]. HICKEL
Secretary of the Interior

Mr. E. D. Brockett, Chairman
National Petroleum Council
P.O. Box 166

Pittsburgh, Pennsylvania 15203
cc—Dr. John J. McKetta
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NATIONAL PETROLEUM COUNCIL
COMMITTEE ON U.S. ENERGY OUTLOOK
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Appendix C

Coordinating Subcommittee
of the

National Petroleum Council’s

Committee on U.S. Energy Outlook

Chairman

Warren B. Davis
Director, Economics
Gulf Oil Corporation

Alternate Cochairman
David R. Oliver t
Assistant Director

Plans and Programs

U.S. Office of Oil and Gas
Department of the Interior

J. A. Coble
Chief Economist
Mobil Qil Corporation

N. G. Dumbros, Vice President
Industry and Public Affairs
Marathon Oil Company

Jack W. Roach
Vice President, Hydrocarbon Development
Kerr-McGee Corporation

Special Assistants

Charles M. Allen
Exploration and Production Department
Phillips Petroleum Company

Andrew Avramides, Director
Coordination and Planning
National Petroleum Council

W.J. Beirne, Jr.
Production Department
Exxon Company, U.S.A.

James H. Brannigan
Industry Affairs Specialist
Marathon QOil Company

* Served until December 15, 1972; replaced by Duke R. Ligon.

t Replaced Henry C. Rubin—June 1972.

Cochairman

Gene P. Morrell, Director *
U.S. Office of Oil and Gas

Department of the Interior

Secretary

Vincent M. Brown
Executive Director
National Petroleum Council

*

Samuel Schwartz, Vice President
Coordinating & Planning Department
Continental Oil Company

W. T. Slick, Jr.
Manager, Public Affairs
Exxon Company, U.S5.A.

Sam Smith
Vice President
El Paso Natural Gas Company

4

Study Areas

Petroleum

Energy Demand and Petroleum

Petroleum

Petroleum and Government Policies
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Henry G. Corey, Manager
Coordinating & Planning Department
Continental Oil Company

Edmond H. Farrington
Consultant
National Petroleum Council

Harry Gevertz
Manager, Special Projects
El Paso Natural Gas Company

Cochairman
John Ricca
Assistant Director

Emergency Preparedness and Compliance

U.S. Office of Oil and Gas
Department of the Interior

Consultant
Ira H. Cram, Consultant
Austin, Texas

F.]. Adler

Senior Exploration Geologist
Exploration & Production Department
Phillips Petroleum Company

J. B. Ashton, Manager
Elastomers Business Center
Polymers Division

Shell Chemical Company

James H. Brannigan
Industry Affairs Specialist
Marathon Oil Company

F. Allen Calvert, Jr.
Chairman of the Board
Calvert Exploration Company
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Trends Beyond 1985 and Balance of Trade

Other Energy Resources

Petroleum

QOil Subcommittee

Chairman
W. T. Slick, Jr.
Manager, Public Affairs
Exxon Company, U.S.A.

Assistant to the Chairman
W. J. Beirne, Jr.
Production Department
Exxon Company, U.S.A.

Secretary

Vincent M. Brown
Executive Director
National Petroleum Council

* * *

Collis P. Chandler, Jr.
President
Chandler & Associates, Inc.

Dr. James S. Cross

Director, Economics & Industry Affairs
Corporate Development

Sun Oil Company

Lloyd E. Elkins
Production Research Director
Amoco Production Company

John D. Emerson

Energy Economist

Energy Economics Division
The Chase Manhattan Bank




E. R. Heydinger, Manager
Economics Division
Marathon Oil Company

Richard A. Howe
Exploration Manager
Mobil Oil Corporation

Robert L. Huggins
Production Research Department
Amoco Production Company

Frank X. Jordan
Director of Special Studies
Independent Petroleum Association of America

Robert P. Lennart, Manager *
Transportation Planning
American Oil Company

Frank T. Lloyd

Director of Special Projects
Reservoir Engineering Department
Atlantic Richfield Company

J. F. McIntyre, Jr.
Logistics Department
Supply Planning Division
Exxon Corporation

John H. Rabbitt, Manager
Industry Affairs
Corporate Development
Sun Oil Company

T. A. Reiter, Manager t

Energy & Competitive Outlook Division
Corporate Planning Department

Exxon Corporation

Paul A. Saurer
Assistant Manager
Petroleum Economics
Texaco Inc.

John E. Sherborne

Associate Director of Research
Exploration & Production Research
Union Oil Company of California

Max E. Warr

Senior Economist

Coordinating & Planning Department
Continental Oil Company

S. E. Watterson, Jr.

Assistant Manager

Economics Department

Standard Oil Company of California

M. F. Wirges, Vice President
Research and Corporate Planning
Cities Service Company

J. J. Woods, Manager
Rates and Negotiations
Mobil Shipping and Transportation Company

Oil Supply Task Group

Chairman

Lloyd E. Elkins
Production Research Director
Amoco Production Company

Cochairman

Douglas H. Harnish

U. S. Office of Qil and Gas
Department of the Interior

Consultant
Charles L. Moore, Consultant
Seminole, Florida

* Replaced S. R. Slovenko—September 1971.
t Replaced James S. Fujioka—March 1972.

Assistant to the Chairman
Robert L. Huggins

Production Research Department
Amoco Production Company

Secretary

Andrew Avramides, Director
Coordination and Planning
National Petroleum Council

*
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F.J. Adler

Senior Exploration Geologist
Exploration & Production Department
Phillips Petroleum Company

James H. Brannigan
Industry Affairs Specialist
Marathon Oil Company

F. Allen Calvert, Jr.
Chairman of the Board
Calvert Exploration Company

Collis P. Chandler, Jr.
President
Chandler & Associates, Inc.

John D. Emerson
Energy Economist
Energy Economics Division

The Chase Manhattan Bank

E. M. Connaughton
Exploration and Producing
Mobil Oil Corporation

Marshall W. Nichols
Operations Staff Assistant
National Petroleum Council

James J. Hohler

Vice President, Exploration
North American Division
Exploration and Producing
Mobil Oil Corporation

Frank R. Lloyd

Director of Special Projects
Reservoir Engineering Department
Atlantic Richfield Company

John E. Sherborne

Associate Director of Research
Exploration & Production Research
Union Oil Company of California

S. E. Watterson, Jr.

Assistant Manager

Economics Department

Standard Oil Company of California

Special Assistants

R. G. McGinn
Exploration and Producing
Mobil Oil Corporation

G. William Tracy
Research Center
Amoco Production Company

M. M. White
Corporate Planning Department
Exxon Company, U.S.A.

Oil Logistics Task Group

Chairman

Dr. James S. Cross

Director, Economics & Industry Affairs
Corporate Development

Sun Oil Company

Assistant to the Chairman
John H. Rabbitt, Manager
Industry Affairs
Corporate Development
Sun Oil Company
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Cochairman

Earl G. Ellerbrake

U.S. Office of Oil and Gas
Department of the Interior

Secretary

Marshall W. Nichols
Operations Staff Assistant
National Petroleum Council



Robert P. Lennart, Manager *
Transportation Planning
American Oil Company

J. F. McIntyre, Jr.
Logistics Department
Supply Planning Division
Exxon Corporation

M. F. Wirges, Vice President
Research and Corporate Planning
Cities Service Company

J. J. Woods, Manager
Rate and Negotiations
Mobil Shipping and Transportation Company

Gas Subcommittee

Chairman
Sam Smith
Vice President

El Paso Natural Gas Company

Cochairman

J. Wade Watkins, Chief

Division of Petroleum and Natural Gas
U.S. Bureau of Mines

Consultant
Ira H. Cram, Consultant
Austin, Texas

C. C. Barnett
Senior Vice President
United Gas Pipe Line Company

W. B. Cleary, President
Cleary Petroleum Corporation

W. W. Cofield, Manager
Transco Energy Company

W. B. Emery II
Manager, Natural Gas Division
Marathon Oil Company

Leonard Fish, Vice President
Planning and Statistics
American Gas Association

F. L. Gagne, Manager
Industry Relations
Northern Natural Gas Company

John M. Hanley, Vice President
Northern Natural Gas Company

* Replaced S. R. Slovenko—September 1971.

Special Assistant

Harry Gevertz

Manager, Special Projects

El Paso Natural Gas Company

Secretary

Andrew Avramides
Deputy Director

National Petroleum Council

*

Kenneth E. Hill
Executive Vice President
Blyth Eastman Dillon & Company, Inc.

John Horn

Gas Sales Division Manager
Gas & Gas Liquids

Phillips Petroleum Company

Dr. Henry R. Linden
Executive Vice President
Institute of Gas Technology

George Long, Director
Research and Development
Northern Illinois Gas Company

F. X. McDermott
Senior Vice President
Chemical Leaman Tank Lines, Inc.

H. A. McKinley, Vice President

New Business Developmeént
Continental Oil Company
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Wayne L. Morley *
Manager of Technical Marketing Services
Union Tank Car Company

R.J. Murdy
Assistant to the President
Consolidated Natural Gas Company

James N. Newmyer

Corporate Planning Department
Economics Division

Gulf Oil Corporation

Seymour Orlofsky
Senior Vice President
Columbia Gas Systems Service Corp.

Harvey A. Proctor, President
Southern California Gas Company

John A. Redding, Vice President
Continental Illinois Bank
and Trust Company of Chicago

David A. Roach
Senior Vice President, Pipelines
Mapco, Inc.

Malcolm H. Sherwood, Director
Planning and Budgeting
The East Ohio Gas Company

B. M. Sullivan, Coordinator
Economics and Planning
Natural Gas Department
Exxon Company, U.S.A.

James R. Sykes
Vice President
Panhandle Eastern Pipe Line Company

J. E. Thompson
Vice President, Engineering
Natural Gas Pipeline Company of America

Elbert Watson, Vice President
Houston Pipe Line Company

George W. White, Vice President
Tennessee Gas Pipeline Company

Gas Supply Task Group
Chairman Cochairman
John Horn Stanley P. Schweinfurth

Gas Sales Division Manager
Gas & Gas Liquids
Phillips Petroleum Company

Assistant to the Chzirman

Charles M. Allen

Exploration and Production Department
Phillips Petroleum Company

C. C. Barnett
Senior Vice President
United Gas Pipe Line Company

W. B. Cleary, President
Cleary Petroleum Corporation

* Replaced Robert P. Kraujalis—April 1972.
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Geologic Division
U.S. Geological Survey
Department of the Interior

Secretary

Andrew Avramides
Deputy Director

National Petroleum Council

*

W. W. Cofield, Manager
Transco Energy Company

John M. Hanley, Vice President
Northern Natural Gas Company



Kenneth E. Hill
Executive Vice President
Blyth Eastman Dillon & Company, Inc.

H. A. McKinley, Vice President
New Business Development
Continental Oil Company

R. J. Murdy
Assistant to the President
Consolidated Natural Gas Company

C. C. Chapman
Gas and Gas Liquids
Phillips Petroleum Company

B. B. Gibbs
United Gas Pipe Line Company

Douglas B. Lang
Staff Economist
El Paso Natural Gas Company

James N. Newmyer

Corporate Planning Department
Economics Division

Gulf Oil Corporation

B. M. Sullivan, Coordinator
Economics and Planning
Natural Gas Department
Exxon Company, U.S.A,

Special Assistants

E. M. Mattes
Continental Oil Company

Harold Vaughan
Transcontinental Gas Pipe Line Corporation

J. B. Willis
Computing Department
Phillips Petroleum Company

Gas Transportation Task Group

George W. White, Vice President
Tennessee Gas Pipeline Company

Cochairman

Paul J. Cory

Division of Pipeline Safety

U.S. Department of Transportation

W. B. EmeryII
Manager, Natural Gas Division
Marathon Oil Company

F. X. McDermott
Senior Vice President
Chemical Leaman Tank Lines, Inc.

Wayne L. Morley *
Manager of Technical Marketing Services
Union Tank Car Company

* Replaced Robert P. Kraujalis—April 1972.

Secretary

Andrew Avramides, Director
Coordination and Planning
National Petroleum Council

*

John A. Redding, Vice President
Continental Illinois Bank and Trust Company
of Chicago

David A. Roach
Senior Vice President, Pipelines
Mapco, Inc.

J. E. Thompson
Vice President, Engineering
Natural Gas Pipeline Company of America
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Special Assistants

Ronald R. MacNicholas, Director E. E. Miller
Economics and Financial Planning Natural Gas Consultant
Peoples Gas Company Tenneco, Inc.

Randall L. Miller

Staff Assistant

Mid-American Pipeline Systems
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