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I. INTRODUCTION

In the mid-1950's, a decision was reached to encourage
involvement by private enterprise in the area of nuclear power.
The passage of the Atomic Energy Act of 1954 removed nuclear
energy restrictions imposed on private individuals and organ-
izations under the Atomic Energy Act of 1946. Then in 1957,
the Price-Anderson Act! was established to encourage private
industry involvement in nuclear power through government }nQem-
nity provisions designed to absorb possible enormous liability
claims. A second objective was to provide assurance that ade-
quate compensation would be available to the public to cover
pPossible damages associated with a serious nuclear incident.

An extension of the Price-Anderson Act in 1965 provided con-
tinued nuclear liability coverage through July 31, 1977.

In recent years, however, discussions and hearings have
focused on possible alternatives to (or modifications of) the
Price-Anderson Act. Included were proposals involving the use
of contingency fees or retrospective premiums.? Bill H.R. 8631
was enacted as Public Law 94-197 by the United States Congress
in December 1975. This Bill amends the Atomic Energy Act of
1954, as amended, with particular changes occurring in Section
170 involving the existing Price-Anderson Act. A ten-year exten-
sion cf the Act, until August 1, 1987 is provided.

Bill H.R. 8631 provides for a three-tier system to assure
adequate compensation to the public to cover liability damages
in the event of a nuclear accident. Previously, the Price-
Anderson system incorporated only two tiers. First, is a layer
of financial protection (currently $125 million in coverage is

lPublic Law 85-256, 71 Stat. 57¢ (1957). The term "Price-
Anderson Act" is used to refer to Section 170 of the Atomic
Energy Act of 1954, as amended, as well as amendments to

this Section that relate to financial protection and indemnity,

2For further elaboration, see: Ronald W. Melicher, "The Price-
Anderson Act: Finance and Accounting Implications Associated
with the Possible Phasing Out of Government Indemnity Previ-
sions," Office of Antitrust & Indemnity, Atomic Energy Commis-
sion, March 1974; or Ronald w. Melicher, "Nuclear Liability
Insurance for Electric Utilities," Public Utilities Fortnightly
(May 22, 1975), pp. 15-20.
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available) provided by private insurance pools (NELIA and
MAELU). This initial protection is the same under either the
two-tier or three-tier systems,

The second tier of the two-tier system provided for gov=-
ernment indemnification of nuclear accidents resulting in
liability claims beyond the amounts covered by the first-tier
Private insurance. A limit of $560 million was placed on total
liability claims by the public per accident.

In the three-tier system, the second tier of coverage isg
based on a deferred retrospective premium concept. Bill H.R.
8631 directs the Nuclear Regulatory Commission to administer
@ retrospective premium, in an amount between $2 and $5 million,

for each licensed facility following a nuclear accident. The

whenever liability damages exceeded the coverage amount con-
tained in the first tier of protection. The third tier would
provide for government indemnity assistance to cover differences
(if any) between $560 million and the amount of combined covar-
age available under the first two tiers of the system. This
third tier is expected to diminish andg POssibly disappear as
more nuclear facilities are licensed (and retrospective pre-
miums established) over time.

Now that H.R. 8631 has been enacted into law, the Nuclear
Regulatory Commission, through a rule-making procedure, must
establish certain operating constraints and requirements. For
example, in the event of a8 nuclear incident, the size of the
retrospective premium to be assessed against each utility for
€ach reactor must be established. A decision also must be

reached concerning the number of times such an assessment
could be made per year,

This study is designed to Serve as an aid to the rule-
making decision process. The impact of alternative retro-
spective premium assessment levels on financial data is
examined, with the possible impact of such assessments on the
financial well-being of involved utilities being of particular

adeguate cash funds May not be readily available when a retro-
spective premium is assessed. This Suggests, in turn, a neeg

to consider possible methods for guaranteeing the retrospec-
tive premiums, 3

This study is, in Part, an extension of Previous research

completed for the U.S. Acomic Energy Commission. See the
references in footnote 2.
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Section II contains a brief review of the present finan-
cial condition of the electric utility industry, while Section
III is concerned with future capital requirements for the
industry. Information relating to financial condition_apd
financing requirements is important to evaluate the ability to
meet retrospective premium assessments, Section_IV focusgs on

tric utility financial and accounting statements and cash flow
operating levels. Possible ways of assuring funds will be
available for meeting assessments are reviewed in Section V.
The study culminates with a summary statement and specific
conclusions in Section VI.

II. PRESENT FINANCIAL CONDITION OF THE
ELECTRIC UTILITY INDUSTRY

Regulation of public utilities is carried out in accor-
dance with the following equation: R = E+ (V=-d)r."
Revenues (R) allowed to be earned are a function of expenses
(E)--including operating expenses, depreciation, and taxes;
and the adjusted total assets or rate base (V) less the accrued
depreciation (d) already considered in the expenses, multiplied
by the allowed rate of return (r) measured as the weighted
average cost of debt and equity capital. 1In order to entice
private industry to make capital asset investments, they must
have the opportunity of achieving returns that not only will
cover the costs associated with the investment but will also

Economic theory contends that investors are risk adverse
and that there exists a trade-off relationship between risk
and expected return. In brief, investcrs must expect to receive
higher returns as compensation for their willingness to assume
greater risks. Consequently, in an efficient capital markets
environment, the ability to attract and maintain capital must
be achieved in a risk-return setting.

4For & more comprehensive but less current examination of the
electric utility industry, see: Ronald w. Melicher, "Finan-
cial Considerations and Implications for Nuclear Energy Cen-
ters," Office of Special Studies, U.S. Nuclear Regulatory
Commission (August 1975).

-y . ——



Risk-return considerations are an important part of
regulation with legal Precedence being established in the

Bluefield and Hope cases.® A fair rate of return was defined as

one which is: (1) adequate to maintain credit-worthiness and
financial integrity; (2) sufficient to attract new capital
and maintain existing capital; and (3) commensurate with
returns earned by other firms having similar or corresponding
risks.

Risk considerations generally focus on the operations of
the firm (business risk) and how the firm is financed (finan-
cial risk) and when combined constitute an overall firm risk.
Evidence suggests an increase in both business and financial
risks in the investor-owned segment of the electric utility
industry in recent years. Table 1 depicts the decline in
equity returns for class A (annual electric operating revenues
of $2,500,000 or more) and B (revenues between $1,000,000 and
$2,500,000) electric utilities since the mid-1960s. Federal
Power Commission data for 1974 (the most recently available
data) indicates a rate of return on common equity of only 10.7%
compared against 12.6% in 1965.

At the same time that equity returns have been falling,
there has been a decline in common equity as a percentage of
total capitalization for class A and B electric utilities. In
other words, there has been an increasing use of long-term debt
and preferred stock to finance assets. This trend, along with
high interest rates, has resulted in rising "embedded" debt

costs and declining interest coverage ratios. Concern also
has been expressed over a deterioration in the "quality" of

5Bluefield Water Works and ImErovement Comganx V. Public Ser-

vice Commission of West Virginia, 262 U.S. 679, 692-3 (1923),
and Federal Power Commission v, Hope Natural Gas Company, 320
U.S. 591, 603 (1943),

6Federal Power Comnission, A Study of the Electric Utility

Industrz (Office of Accounting and Finance, September 1974),
p. 10.
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TABLE 1

RATES OF RETURN ON COMMON EQUITY OF CLASS A AND B
ELECTRIC UTILITIES

Year

1965
1966
1967
1968
1969
1970
1971
1972
1973
1974

Earnings Available for
Common Stock as a

Percent of Average
Common Equity

12.6%
12.8
12.8
12.3
12.2
11.8
11.7
11.8
11.5
10.7

Source: Federal Power Commission, Statistics of Privately
Owned Electric Utilities in the United States, selec-

ced annual 1ssues.

TABLE 2

STANDARD AND POOR'S BOND RATINGS FOR
CLASS A AND B ELECTRIC UTILITIES

Ratings on
Mortgage
Debt

AAA
AA
A
BBB

Total Rated

Source: Author's

1965
Number

16
63
47

131

calculations.

-0

Percent
12.2%
48.1
35.9

3.8

100.0%

1975
Number Percent
3 2.3%
41 31.3
59 45.0
28 21.4
131 100.0%



with bond ratings listed in both 1965 and 1975, 79 were in
the highest two rating categories in 1965 in contrast with only
44 by the end of 1975,

There exists, however, reason for optimism in light of
the recovering economy and recent regulatlry actions. Evidence
Suggests that the downward trend has bottomed-out and conditions
are starting to improve. Many electric utilities are reporting
higher earnings per shares (over the depressed 1974 levels),
higher revenues, and improved CcOverage ratios.’

III. ELECTRIC GENERATING CAPACITY AND CAPITAL
REQUIREM. YT FORECA TS

the year 2000 during 1974.8 Case A, the AEC's most conserva-
tive 1974 forecast, ang Scvzral other forecast attempts are
Summarized in Table 3. It should be noted that no attempt was
made to standardize the forecasts on the basis of assumptions,
constant dollars Versus current dollars, and so forth.

Some Similarity exists among the Technical Advisorv Com-
mittee on Finance's (TACF-NPS) "moderate growth" forecast,
Electrical World's forecast, ang the Atomic Energy Commission's
Case A forecast in terms of future electric geénerating capacity.
Estimates of nuclear generating Capacity, however, are not
available from the former two forecasts, And, the other three
forecasts (1970 NPS, Hass, ang TACF-NPS "preliminary") of
Nuclear generating capacity are of limited value because they
are based on much higner estimates of total electric generating
Capacity. They tend to represent historic demand growth rates.

For example, see: Federal Power Commission, "News Release

No. 22052 (Fpc Reports Higher Revenues for Private Electric
Utilities in September 1978) ,* January 12, 1976; and "Elec-
tric Utilities Appear Financially Healthier as Bond-Coverage

Ratios Show Improvement," Wall Street Journal (December 243,
1975), p. 23,

8Atomic Energy Commission, Nuclear Power Growth, 1974-2000
(Washington: u.s. Government Printing Office, kASH-ll39(74),
February 197s), pp. 1-4.




Total Capacity

Year 1970 Nps?
1680 665
1985 -
1990 1,260
1995 -
2000 -

Nuclear Capacity

1980
1985
1290
1995
2000

140

475

TABLE 3
COMPARISON OF ELECTRIC GENERATING CAPACITY FORECASTS
(Thousands of Megawatts)
3 b e Moderated Electr%cal ERDA Mod./f WASH-1139(74)g
ass Preliminary Growth Worlad Low Crowth Case A
670 651 613 624 620 655
935 900 813 781 800 800
1,383 1,239 1,062 1,003 1,040 1,040
- - - 1,349 - 1,280
-- - - -- 1,750 1,575
146 136 NA NA 76 85
297 285 NA NA 185 231
562 526 NA NA 340 410
-- -- - NA - 620
- - - - 800 850

qpederal Power Commission, The 1970 National Power

Survey, Part I

Printing Office, December 1971), p. 1-18-2.

bJﬂrome Hass, Edward Mitchell, and Bernell Stone,

(Washington:

U.S. Government

Financing the Energy Industry (Cambridge:

Ballinger Publishing, 1974), Chapter 4 and p. 115,

“Howard Pifer and Michael Tennican, "A Description of a Policy
Utility Industry, "(Technical Advisory Committee on Finance -
September 23,

d

eLeonard Olmstead,
1974),

fRoger W. A. Legassie, "Testimony," Hearings on Growth Rates of Elec

p. 54.

1973) .

Federal Power Commission, The Fi.aancial Outlook for
Advisory Committee on Finance--National Power Survey

-Testing Model of the Electric
Mational Power Survey,

the Electric Power Industry (Technical

» December 1974), p. 73.

"25th Annual Electrical Industry Forecast," Electrical World (September 15,

Nuclear Energy befcre the Subcommittee on Ener
Committee on Interior and Insular Affairs, Apr

Iatomic Energy Commission, WASH-1139(74), p. 6.

tricity and the Role of

gy and the Environment of the United States

il 28, 1975.



The Technical Advisory Committee on Finance also provided
estimates of future construction expenditures. Some perspective

the financing requirements associated with the TACF=-NPS's
"moderate growth" forecast (which, as Previously noted), cor-
responds reasonably well with the AEC's 1974 Case A total
génerating capacity forecast. Table 4 indicates expenditure
requirements under the assumption of moderate growth in demand
(5.5%-6.5%) along with high escalation of construction costs

financing requirements., Anp important assumption in these
Projections isg that returns on common equity will be on the
order of 14%--a level not currently being achieved by the
electric power industry (see Seccion II of this study). Future
capital requirements are also placed in greater perspective
when Compared to the $83 billion spent for construction during
the first hailf of the 1970s (1970-74) ., ¢ Electric utilities
must be competitive in the capital markets if the future
financing needs are to be met,

Recent evidence Suggests, however, that even the Atomic
Enercy Commission's 1974 case a Conservative forecast seems

estimates are particularly important in light of the intent

to phase out Government indemnity by 1985, Based on an esti-
mated 174 nuclear reactors in operation in 1985, a s2 million
retrospective Premium assessment per reactor would not be ade-
quate to phase out Government indemnity. Phase out could occur
under a $3 million assessment per reactor if current forecasts
are realized. » $4-$5 million assessment rate would, of course,

Provide greater phase out assurance in the event of further
construction delays,

9Federal Power Commission, The Financial Outlook for the Electric

Power Industr (Technical AdVisory Committee on Finance--
National Power Survey, December 1974), PpP. 23-24.

loSeveral Nuclear Regulatory Commission staff groups are cuyr-
rently involved in developing revised estimates.

'
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TABLE 4

TACF-NPS FORECAST OF EXPENDITURE REQUIREMENTS FOR
THE U.S. ELECTRIC POWER INDUSTRY

($ Billions)

MODERATE GROWTH IN DEMAND

High Environmental Costs Low Environmental Costs

Construction External Construction External

Expenditures Financing Expenditures Financing
1975-79 $ 129 $ 80 $ 116 $ 69
1980-84 218 132 208 128
1985-89 341 200 332 197
1975-89 688 412 656 394

Note: These expenditures are expressed in "future" dollars (1.e.. actual
dellars, reflecting expected inflation, that are expected to be
spent in a future period). External financing includes short-term
borrowings, but excludes refundings.

Source: Federal Power Commission, The Financiéi Outlook for the Electric
Power Industry (TACF-NPS), December 1974, p. 26.

TABLE 5

FORECAST OF NUMBER OF NUCLEAR REACTORS IN OPERATION

Year Number
1977 '
1978 77
1979 79
1980 86
1981 98
1982 116
1983 134
1984 151
1985 174
1986 196
1987 216
1988 238
1989 262
1990 285

Source: Nuclear Regulatory Commission Staff.



IV. FINANCIAL AND ACCOUNTING IMPACT OF RETROSPECTIVE
PREMIUM ASSESSMENT POLICIES

financial well-being of electric utilities., 2 sensitivity
analysis is conducted to appraise differential assessment
policies.

Recent Accounting Developments

In March 1975, the Financial Accounting Standards Boarg

issued a Statement Number Five) titled "Acccunting for Con-
tingencies," This Statement defined a contingency as:
Y ens AR existing condition, situation, or set of circumstances
involving uncertainty as to Possible gain or loss to an enter-
Prise that will ultimately be resolved when one or more future
eévents occur or fail to occur."!! fThe rigk of loss or damage
of Property by explosion, fire, or other hazards represents

Under certain conditions it isg Possible to provide for an
accounting accrual of loss contingencies. Specifically, it is
Possible to accrue an estimated loss in the form of charge
against income if two conditions are met. These conditions are:

is implicit in this condition that it must be Probable
that one or more future events will occur confirming
the fact of the loss.,

b) The amount of loss can be reasonably estimated,"!2

lFinancial Accounting Standards Eoard, "Accounting for Con-

tingencies," jn Accounting, Current Text (Chicago: Commerce
Ciearing House, 19735y, p. 9181,

Ibid., p. 9184.
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rhus, a utility could set aside or segregate cash Or
ligu:d assets such as marketable securities in order
for possible retrospective premium assessments.
aregation of ligquid assets could be shown directly
e sheet c¢r through footnotes to liguid asset ac

v

nc
e event of an assessment, these segregated assets would
| and a corresponding amount "expensed" on the income
It would be possible to combine this approach with
of some portion of retained earnings, if

- 1
!

Nuclear Involvement by EI vytilities

A large number of electric utilities are currently involved
or are planning involvement in nuclear power generation facilities.
Table 6 identifies fifty privately-owned electric utilities
which will be involved according to a 1974 Atomic Energy Com-
mission study.!® These utilities are grouped on the basis of
their 1974 total revenues into small, medium, and large size
ilities to aid in examining the likely impact of retrospec-
ve premium assessments On their financial well-being.
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vide a broader economic base for sharing the large
burden and risk associated with a nuclear gen-
] Thirty-five percent of the total cost
he Yankee Atomic plant was financed by sales of com-
to the sponsoring companies. Entitlement *O
capacity and energy from the plant is in proportion
respective equity investments. The remaining
the plant was financed through a combination of
bank loans by Yankee Atomic. Three mcre "Yankee"
have been formed with essentially similar organ-
structures."*

TZ .

‘®aAtomic Energy Commission, Nuclear Power Growth, 1974-2000
(Washington: U.S. Government Print’' ng Office, WASH-1139(74),
February 1974).

17

Federal Power Commission, The ) N ower Survey,
>ar t ' ] fice,

t I (Washington: U.S. Governmen of

December 1971), pp. I-20-11 and I-20-12.
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TABLE 6 (Continued)

Total Number of
Revenue Revenues for Operating and/or
Size Electric Utility 1974 ($ millions) Planned Reactors
Medium
36 Middle South Util. (HC) $ 821.5 7
37 Duke Power 822.9 13
38 Niagra Mohawk P. 830.8 2
39 General Pub. Util. (HC) 862.4 5
40 Detroit Edison 898.5 4 -
Large
41 Florida P. & L. 951.1 4
42 Philadelphia E. 1011.7 7
43 Consumers Power 1105.4 6
44 American El. Power (HC) 1316.1 2
45 P.S. Electric & Gas 1455.9 8
46 Commonwealth Edison 1459.6 3?7
47 Southern Calif. Edison 1483.4 7
48 Southern Co. (HC) 1489.0 10
49 Pacific G. & E. 1726.8 5
50 Consolidated Edison 2439.5 3
69
197

Source: Atomic Energy Commission, WASH-1139(74).

1974 Revenues are from The Value Line Investment Survey
May 9, 1975,

More recent angd planned ownership arrangements generally
do not involve formation of new companies. Rather, partici-
pating utilities own a portion or pPercentage of a nuclear
reactor and thus would incur their pro rata share of the lia-
bility in the cvent of an assessment. This sharing of pos-
sible financial burden and risk is consistent with reasons
cited for forming such joint arrangements. Thus, under such
arrangements, the burden of retrospective premium assessments
would be lessened due to sharing agreements.



- by those systems. Potential .nvolvement by co-ops and munici-
pal utilities is further signified by their trend towards
sharing in joint ownership arrangements.

Retrospective Premium Assessments

Retrospective premiums are designed to be assessed only
in the event of a nuclear incident and on.y to the extent that
private insurance coverage is inadegquate to cover the size of
the liability claims. In essence, tiien, this second tier of
coverage represents a "joint" pool of coverage that may be
called upon in the event of a disaster. For such a system of
& "pool of self-insurance” to work, it is important that funds
be available in the event the need arises. Conseguently, it
is necessary to assess the impact of retrospective premium
assessments on the financial well-being of electric utilities.

In the event that the assessment of retrospective premiums
actually occurs, the immediate impact or repercussion will be
on the profitability and cash flows of electric utilities
pPossessing nuclear reactors.!® The regulatory equation,
R=E+ (V-d)r, discussed in Section II can be used to
describe the impact. Revenues allowed to be earned to pro-
vide a "fair" return under anticipatc.l operating cunditions
would be affected by the assessment of retrospective premiums
in the period assessments occur. In essence, the allowed
revenues probably would not reflect the expectation of these
added "expenses."

A variety of assessment policies are possible and will,
of course, have differential impacts on financial and account-
ing statements. For example, one approach would be to charge
a level retrospective premium against each nuclear reactor in
operation at the time of the nuclear incident. Possible
assessments between $2 million and $5 million per reactor might
be instituted. The amount of the assessment depends largely
upon the rate at which it is desired to diminish the role of
the third tier (government indemnification) in the three-tier
system. Actually, on the basis of current forecasts, at least
a $3 million assessment PEr reactor would be necessary to phase
out Government indemnity by 1985. Assessments closer to the

18

The discussions in this study focus only on the impact of
retrospective premium assessments in the event of a nuclear
incident. The electric utility, at whose nuclear plant the
incident occurs, is likely to suffer even more due to the
need to purchase replacement power causéd by possible pro-
longed inoperation of the plant.
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$5-million rate might be necessary if there are further slow-
downs in nuclear reactors in operation estimates.

Some insight into the financial and accounting data impact
of retrospective premium assessments is shown in Table 7. Four
electric utilities (Duguesne Light, Public Service Company of
Colorado, Northern States Power, and Commonwealth Edison) were
selected from the fifty investor-owned electric utilities
identified in Table 6. They represent two relatively small,

one medium, and one large utility, respectively, in terms of
revenues.

Table 7 shows the impact of single $3 million and $5
million assessments based on each utility's income statement
data taken from 1975 annual reports. It is important to note
that these examples are conservative in that the impact of
the assessments will diminish in the future as the electric
utilities continue to "grow." The industry's financial con-
dition also may continue to improve in the future.

As would be expected, a level assessment would impact
more on smaller utilities On the basis of a single reactor
and assuming immediate full payment of the assessment, Duguesne
Light would suffer a decline in E.P.S. of $.08-¢ 14 compared
with a $.10-$.17 decline for Public Service of Colorado. The
impact on Northern States Power would be $.06-$.11 in E.P.S.,
whereas Commonwealth Edison would suffer only a $.03-$.05
decline in E.P.S. A similar pattern of impact across the four
utilities also would occur in terms of interest coverage ratios
and rates of return on common equity measures. On the other
hand, larger utilities are more likely to be involved in a
nurber of nuclear reactors and thus a retrospective premium

For example, Commonwealth Edison with two nuclear reactors
would be affected about the same as Northern States Power with

one reactor. Further sensitivity analysis will be conducted
later.

The impact of retrospective premium assessments also needs
to be examined in terms of cash flows in addition to financial
and accounting statement data since the ability to meet such
obligations represents a cash flow problem. Estimates of the

statement of changes in consolidated financial position" con-
tained in the 1975 annual reports. Net cash flows are pre-
sented. in Table 8. The source of funds from operations was
first calculated. Depreciation and depletion amounts, along

- 16 =
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TABLE 7

FINANCIAL IMPACT OF RETROSPECTIVE PREMIUM ASSESSMENTS

Public
Service Northern
1975 Income Statement Duquesne Co. of States Commonwealth
Data ($ millions) Light Colorado Power Edison
Total Operating Revenues $405.12 $463.63 $675.36 $1722.33
Earnings Before Interest
& Taxes 154.03 114.72 227.88 502,38
Interest 49.26 36.85 65.56 143,27
Earnings Before Taxes 104.77 77.87 162.32 353.11
Income Taxes 33.25 20.77 71.20 146.20
Net Income 71453 57.10 91.12 206.91
Preferred Stock Dividends 12.86 10.60 14.54 42.79
Earnings Available to
Common Stockholders 58.66 46.50 76.59 164.12
Common Equity ($ millions) 484.79 402.63 771.13 1566.96
1975 Effective Income Tax
Rate 31.74% 26.67% 43.86% 47 .40%
Number of Shares of Common
Stock Outstanding (millions) 24.74 21.41 25.96 55.68
Earnings Per Share $ 2.37 § 2.17 $ 2.95 $ 2.95
Interest Coverage (net income
plus interest)/interest 2.45x 2.55x 2.39% 2.39x
Rate of Return on Common Equity 12.10% 11.55% 12.34% 10.47%
Impact of Retrospective Premiums
(i.e., a before tax "expense")
$3 Million Assessment
Earnings Per Share $ 2.29 § 2.07 $ 2.89 $ 2.92
Interest Coverage 2.41x 2.49x 2.36x 2.37x
Return on Common Equity 11.68% 11.00% 12.07% 10.36%
$5 Million Assessment
Earnings Per Share $ 2.23 $§ 2.00 $ 2.84 $ 2.90
Interest Coverage 2.38x% 2.45x 2.35% 2:371n
Return on Common Egquity 11.39% 10.64% 11.89% 10.29%

Source: 1975 Annual Reports
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TABLE 8
CASH FLOW IMPACT OF RETROSPECTIVE PREMIUM ASSESSMENTS

Public
Service Northern
1975 Annual Report Data Duguesne Co. of States Commonwealth
($ millions) Light Colorado Power Edison
Source of Funds From Operations
- Net Income $71.52 $57.10 $91.12 $206.9°
Depreciation ang Depletion 33.00 43.10 93.58 216.9,
Deferred Income Taxes and
Investment Tax Credits 18.24 11.09 35.66 105.18
Allowance For Finds Used
During Construction (25.25) (11.28) (23.15) (48.13)
Other .68 .00 .00 (6.45)
Total 98.19 100.01 197.21 474.48
Application of Cash Funds
Preferred Stock Dividends 12.86 10.60 14.54 43.32
Common Stock Dividends 42.83 26.58 46.82 129.95
Total 55.69 37.18 63.36 173,33
Estimate of Net Cash Flow
(i.e., sources less
applications) $42.%0 $62.83 $133.85 $301.15
Cask Flow Per Share $1.7 $2.93 $5.16 $5.41
Impact of Retrospective Premiums
(1.e., a before tax “expense'$
$3 Million Assessment
‘et Cash Flow (3 millions) $40.45 $60.63 $132.17 $299.,40
Cash Flow Per Share $1.64 $2.83 $5.09 $5.38
$5 Million Assessment
Net Cash Flow (3 millions) $39.08 $59.17 $131.05 $298.23
Cash Flow Pe: Share $1.58 $2.76 $5.05 $5.36

Source: 1975 Annual Reports
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with deferred income taxes and inver tment tax credits, were

Next, an "allowance for funds used during construction” amount
had to be subtracted since it does not represent actual cash
inflows. Small adjustments for a so-called "other" category
also were made. Finally, the deduction of cash payments for
Preferred stock and common stock dividends results in an esti-
mated net cash flow.

Since a retrospective premium assessment affects net
income, it also will impact on a utility's cash flow. The
impact, under the assumption of a before tax "expense," will
be equivalent to the amount of the assessment times one minus
the effective tax rate. Thus, net income will be lowered (as
was the situation in the Table 7 calculations) and a corres-
ponding reduction in net cash flow would occur. The net cash
flow, in dollar amount and on a per share basis, is much lower
for Duguesne Light and Public Service o: Colorado relative to
the other two electric utilities. A single retrospective
premium assessment would "cost" Duguesne Light between $2.05
million and $3.42 million or would result in a 5%-8% reduction
in the utility's 1975 nat cash flow position. The cash flow
impact for Public Service of Colorado would be in the 3%-6%
reduction range. While a single assessment would impact even
less on the cash flows of the two larger utilities, the burden
would increase with the number of nuclear reactors in operation
at the time of a nuclear incident.

Sensitivity Analysis nf Assessment Policies

Duguesne Light have nuclear reactor plans. For example, Toledo
Edison has plans for involvement in three future nuclear reac-
tors. But, like many other electric utilities, Toledo Edison

percentage of the other two planned reactors. Thus, Toledo
Edison would be liable only for its Pro-rata share of reactor

assessments. This type of risk Spreading would enhance the
ability to meet assessment obligations.

compounded by the fact that each utility (or a group involved
in a joint effort) will be assessed a premium for each reactor

e u——
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it has in operation at the time a nuclear incident occurs.
Furthermore, although unlikely, more tian one nuclear incident
might occur in a given year. These p«+sibilities suggest the
need for a sensitivity analysis,

Table 9 shows the impact per reactor for both $3 million
and $5 million assessments on financial and accounting data
and cash flow amounts. The sensitivity is depicted as the
"number of reactors covered" and is calculated by dividing
the appropriate 1975 data (e.g., E.P.S.) by the impact per
reactor (e.g., impact on E.P.S.). This provides some indica-
tion as to the pPossible impact of assessments against multiple
reactors and/or assessments for more than one nuclear incident
Per year. Of course, this represents a "severe" case analysis.
Actual assessments are likely to be tempered because of risk
spreading under joint ownership arrangements and because actual
claims emanating from a nuclear incident might be spread out
over a number of years. Regulatory authorities also might per-
mit electric utilities to recover assessment "costs" over a
number of years.

According to the Previously cited Atomic Energy Commission's
study, WASH-1139-74, Duquesne Light is Jointly licensed with
other utilities for one operational nuclear reactor and one in
the planning stages for the future. Public Service of Colorado
has only one solely-owned nuclear reactor. Northern States
Power of Minnesota has two operational and three Planned nuclear
reactors, while Commonwealth Edison projects a total of seven-
teen nuclear reactors (six are operational and eleven are
planned) . According to Table 9, current caszh flows for each
utility would be adequate to cover retrospective premium assess-
ments for reactors currently in operation. Current cash flows
also would be adequate (to cover assessments) even if planned
reactors were placed into Ooperation. For example, Duquesne
Light has a cash flow position adequate to cover 12 reactors
(or fewer reactors assessed more than once) at a $5 million
assessment per reactor. Public Service of Colorado could
cover 17 reactor assessments. Northern States Power and
Commonwealth Edison are characterized by even stronger cash
flow positions.

Implications for Public and Cooperative Systems

Federal, public non-Federal, and Cooperative system
involvement in nuclear power generation also must be considered
since their reactors in operation would be subject to retro-
specti’ 2 premium assessments. WASH-1139-74 notes potential
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TABLE 9

SENSITIVITY OF FINANCIAL DATA TO ASSESSMENTS FOR MULTIPLE REACTORS

Public
Service Northern
1975 Annual Report Data Duguesne Co. of States Commonwealth
($ millions) Light Colorado Power Edison
$3 Million Per Reactor
Impact Per Reactor on E.P.S. =$.08 -$.10 -$.06 -$.03
Number of Reactors Covered b 21 .1 45.4 95.7
Impact Per Reactor on
Interest Coverage -.04x -.06x -,03x - -.02x
Number of Reactors Covered 61.0 42.5 79.7 119.5
Impact Per Reactor on
Return on Equity -.42% -.55% -.27% -.11%
Number of Reactors Covered ¢ 21.1 45.4 95.7
Impact Per Reactor on Net
Cash Flow ($ millions) -$2.05 -$2.20 -51.68 -31.75
Number of Reactors Covered 20.7 28.6 79.7 Sre:k
$ 5 Million Per Reactor
Impact Per Reactor on E.P.S. =-$.14 -$.17 -$.11 -$.05
Humber of Reactors Co 'ered 17.4 12.7 27.4 27.5
Impact Per Reactor on
Interest Coverage -.07x -.10x% -.04x -.02x
Number of Reactors Covered 35.8 25,5 56.0 125.0
Impact Per Reactor on
Return on Equity -.71% -.91% -.45% -.18%
Number of Reactors Covered 17.4 12.7 27 .4 -
impact Per Reactor on Net
Cash Flow ($ milliucs) -$3.42 -$3.66 -$2.80 -$2.92
Number of Reactors Cove.-ed 12.4 1%.:2 47.8 AR3X

Source: 1975 Annual Reports
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involvement at the Federal level in terms of the Tennessee
Valley Authority's plans for 13 nuclear reactors. The TVA

has revenues in excess of $750 million and net income well in
excess of $100 million annually suggesting that there should
be little prcblem in meeting any assessments. Since 1959,
legislation has permitted the TVA to sell bonds and other debt
instruments in the orivate capital markets. This, coupled
with the fact that the majority of TVA's capitalization is in
the form of u.s. Treasury appropriation, provides added reason
to believe that retrospective premium assessments could be
easily handled.!?®

Public non-Federal electric systems are generally refer-
red to as municipal utilities. T™e largest, the Los Angeles
Department of water and Power, has plans for involvement in
four nuclear rea.tors. Its revenues are in excess of $300
million and net income is over $50 million annually (making it
somewhat comparable in size to Duguesne Light). Depreciation
and amortization amounts to some $40 million, while the "allow-
ance for funds used during construction" is roughly $15 million.

Other public non-Federal systems that have planned
involvement with nuclear reactors include: Nebraska Public
Power District, Omaha Public Power District, Power Authority

trict, and the Washington Public Power Supply System. Although
smaller in size than the Los Angeles System, they seem capable
of being able to handle likely assessments on the basis of
their cash flows. Furthermore, the ability of municipal sys-
tems to issue revenue bonds would provide an added cushion for
meeting assessments.

19Federal Power Commission, The 1970 National Power Survey,
Pars I, (Washington: U.s. Government Printing Office,
December 1971), p. I-20-9,

ZOThese data and the data underlying the’following comments
about other non-Federal systems are based on: Federal Power

Commission, Statisitics of Publicly Owned Electric Utilities
in the Unite States (was ington: U.S, Government Printirg

Office, December 4).
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The ability of cooperative systems to meet'retrospegtive
premium assessments is less clear. Each situation (as with _
the case of smaller municipal systems) would have to be examlped
separately in order to appraise the capability of meeting obli-
gaticns. However, to the extent that cooperatives are likely
to enter into joint ownership arrangements, the impact of.
assessments would be lessened. Cooperative system financing
arrangements could aid in their meeting assessments. The
Rural Electrification Administration was established as a
lending agency in 1936. Several hillions of dollars in loans
to cooperative electric systems currently are outstanding.
Additional loans might be made for assessment purposes.

Cooperatives traditionally have found it difficult to
compete directly in the private capital markets. As a result,
the National Rural Utilities Cooperative Finance Corporation
was organized for purposes of raising funds in the capital
markets.?! This financing source provides additional reason
to believe that cooperative systems would be able to comply
with assessment obligations.

V. AVAILABILITY OF CASH FUNDS TO MEET
ASSESSMENT OBLIGATIONS

The success or workability of the retrospective premium
assessment program is dependent upon the likelihood that the
retrospectiv: premium would be available when needed. That is,
the establishment of the second tier of "joint" or "pooled"
protection against liability claims stemming from nuclear
incidents will be cf value only if cash fund obligations can
be met. Consequently, it would be desirable to provide some
form of assurance that electric utilities would not default
on retrospective premium obligations.

The traditional concept of insurance is, of course,
designed to provide for such assurance. For example, electric
utilities currently pay annual insurance premiums to obtain
the $125 million first tier coverage that is provided by the
NELIA and MAELU private insurance pools. Presumably, these
insurance pools would have the $125 million readily available
in the event of a nuclear disaster. Assurance is, however,
largely dependent upon prudent management and regulation of
the insurance companies. Even SO, a remote chance of default
may exist.

=

l1pia., p. 1-20-11.
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Claims actually occurs, For €xample, there ig NO assurance
that assessment obligations will be met even if electric
Utilitijeg acknowledge the POsSsibility of such obligations

On the Other hand, as was noted earlier, Utilities could

footnoting appropriate liquid asset accounts ang thereby show-

"additional” funds could be Segregated for Purposes of meeting

assessments. Such an approach would, however, Produce higher
rate-payer Costs,

whern needed. 1p classic Sense, the Payment of Tetrospective
Premiums might pe guaranteed through insurance Policies, How-

€ responsible t
obligee for the obligation or conduct of the Principal n22 A
form of Surety or contract bond thet is often useq in Oonjunc-
tion with construction Contracts jg the 'performance bong"

22John D. Long ang Davis w, Gregg, Property and Liability

Insurance Handbook (Homewood: Richard D. Irwin, Inc.,
19657, p. 829,
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which guarantees the performance of 4 contractor. An attempt
to apply surety bond or contract bond concepts to guarantee
retrospective premiums might be, however, both difficplt and
impractical because of the uncertainty as to when or if an
assessment is made. Further analy~is of the receptiveness

of insurance companies or other third parties to this type of
approach needs to be conducted.

AnOvue. possible source for guaranteeing retrospective
premiums could take the form of "standby letters of credit"
issued by commerical banks. The Federal Reserve defines
standby letters of credit as:

Guaranteeing retrospective premiums would seem to be possible

in conjunction with item three in the above discussion. However,
Commercial banks have traditionally been interested in short-
term commitments or at most term loan length commitments. There
is no precedent for this type of guarantee by commercial banks
through the use of standby letters of credit. On the other

hand, it is pPossible that some commercial banks might be will-
ing to enter into standby letters of credit for a few years

with re-appraisal or renewal decisions being made on a periodic
basis.

VI. SUMMARY AND CONCLUSIONS

The major thrust of this study was the examination of the
impact of various retrospective premium assessment policies on
electric utility casi flow Positions and on financial and
accounting data. Evidence Suggests that current cash flows
for investor-owned electric utilities (entering into nuclear
reactor ownership arrangements) seem adequate to meet possible
retrospective premium assessments.

The impact of assessments on earnings per share, interest
coverage, and return on equity levels also was caleculated.

?3Federal Reserve Bulletin (September, 1974), p. 664.

- 25 -

e

S———"

VTR e vt tir e e g

R e T

T ————— ey vy




Such an impact, while marginal for Some uvtilities, might be
compounded in the form of changing "rjgk® attitudes or per-
ceptions. For example, the ability to Compete effectively in
the capital markets might pe hamperad in the event of 4 major
nuclear incident. Capital market Segmentation might even
develop‘between investor-owned electrics involved with nuclear
reactors versuys those not involved. However, in an efficient

prolenged only to the extent that risk Perception changes
become Peérmanent., 1t jg more likely that, in the event of a
nuclear disaster, the repercussions in the capital markets
will be severe but temporary, That is, the investor-owned
segment of the electric utility industry jig Probably Capable
of "weathering" the impact of retrospective Premium assessg-

From tre standpoint of Federal Systems, specifically the
TVA, there should be no Problem in meeting assessments. (Cash

through balance sheet footnotes to retaineq €arnings or through
the a@PPropriation of ‘a portion of retained eirniags for Possible
loss contingencies does not Provide any assur-ance that cash
funds would be availaple if needed, This is, of Course, because
neither method Provides for the actual Settiny aside of cash,
Consequently, Some method for guaranteeing assessments, along
with a System for monitoring the credit-worthiness of invr -gg
electric utilities, js warranted,
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occurring periodically thereafter. The Nuclear Regulatory
Commission could monitor nuclear reactor-involved investor-
owned electric utilities annually. 1In the event that standby
letters of credit guarantees were not available, each utility
could be :equested to establish its credit-worthiness by
showing that it had adequate cash funds available to mesat
assessment okligations. This micht be accomplished by the
actual segregation of cash or other liquid assets on a
utility's balance sheet for meeting possible assessments.

Public and cooperative systems also could be monitored
by the NRC in terms of assessment guarantees and/or credit-
worthiness appraisals. Instead of standby letters of credit,
municipal systems might be able to establish backing by their
state governments. Assessment guarantees for cooperative
Systems might come from the Rural Elec.rification Administration
and/or the National Rural Utilities Cooperative Finance Cor-
poration. 1In the event that guarantees are not available, the
NRC could require that the involved electric systems show
that adequate cash funds are available to meet retrospective
premium assessments if and when needed.

In summary, a retrospective premium assessment per reactor
in the $4 million to $5 million range would permit the phasing
out of Government indemnity by 1985, Necessary cash flows
seem available for most of the involved electric systems,
However, in order to provide assurance that adequate funds
would be available when needed in the future, some fcrm of
guarantee and/or monitoring system needs (Lo be established.
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Financial !mract of Retrospective Premiums

on Utilities

In 1976, Ronald Melicher of ihe University of Colorado prepared a report,
"Financial Implications of Retrospective Premium Assessments on Electric
Utilities," which analyzed the impact of retrospective premiums of $3
and $5 million on the financial capacity of representative electric
utilities. Melicher's report indicated that a single assessment of $5
million would have caused less than a 10% decline in 1975 cash flows of
smaller electric utilities such as Duquesne Light and Public Service of

Colorado. A $5 million assessment on large utilities wouid have even

less an effect.

An update of Melicher's analysis indicates that such a relationship
continues to hold. In the attached Tables 1 and 2, Melicher's figures
have been recomputed using 1978 data from the annual reports of the same
four companies tha; Melicher analyzed -- Duquesne Light, Public Service
Company of Colorado, Northern States Power, and Commonwealth Edison.

Thus, at $5 million per assessment, the total potential assessment per
utility per accident for all of its reactors combined would Jecrease

cash flow by less than 10 percent. Ffor example, if, in 1978, Commonwealth
Edison had been assessed $5 million for each of its 6.5 reactors licensed
to operate, its net cash flow would have been effectively reduced from

$331.6 million to $305.2 million, a reduction of about 8%.



Melicher's unalysis has also been extended to test the effect of larger

retrospective premium assessments on the finances of the same four

representative utilities. The effect of a $20 million assessment on all

the reactors on the cash flow of each of the utiiities ranges from a 21%
reduct on for Duguesne Light (from $35.4 million to $28.1 m.1lion) to a
3% reduction for Commonwealth Edison (from $331.6 million to $226.1
mill‘on). Although for each utility the effect of such an assessment

would be substantial, it should not be unmanageable.

Table 3 updates Melicher's analysis a step further. This table provides

a sensitivity analysis of the impact of the new retrospective premium
levels being discussed. If a $10 million retrospective premium were
chosen, 1978 cash flow of the four utilities would cover assessments for
4.6 reactors for Duquesne Light, 7.9 reactors for Public Service of
Colorado, 27.0 reactors for Northern States Power, and 40.9 -:actors for
Commonwealth Edison. This would be more than enough to cover one assessment
for all the reactors currently operating or planned by sach of the four

utilities and, in fact, would cover al least two assessments per reactor.

1f a $20 million retrospective premium were chosen, 1978 cash flow of
the four utilities would cover assessments for 2.3 reactors for Duquesne
Light, 4.0 reactors for Public Service of Colorado, 13.8 reactors for

Northern States Power, and 20.5 for Commonwealth Edison. This would
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cover the assessments from ore catastrophic accident, but would not be
sufficient in the cases of Commonwealth Edison or Duguesne to cover 2
se nd maximum assessment in one year if all their planned facilities
have been licensed to operate. Of course this effect would be mitigated

by the 1ikelihood that payments on 2 particular assessment would be

phased over several years. On balance, it appears that although a $10

million assessment could be managed by the four representative utilities,

a $20 million assessment might be marginal and subject to uncertainty.



Table 1

FINANCIAL IMPACTS OF RETROSPECTIVE PREMIUM ASSESSMENTS

Public
Service Northern
1978 Income Statement Duquesne Co. of States Commonwealth
Data ($ millions) Light Colorado Power Edison
Total Operating Revenues $573.1 $729.8 $979.3 $2442.8
Earnings Before Interest 151.1 125.1 262.4 657.6
& Taxes
Interest 65.6 41.8 66.6 257.1
Earnings Before Taxes 85.5 83.3 195.8 400.5
Income Taxes 19.8 25.6 80.6 79.5
Net Income 65.7 57.7 115.2 321.0
Preferred Stock Dividends 18.9 13.5 14.5 68.0
Earnings Available to 46.8 44.2 100.7 253.0
Common Stockholders
Common Equity ($ millions) 577.8 515.0 778.8 2305.4
19%8 Effective Income Tax 23.15% 30.73% 41.2% 19.85%
ate
Number of Shares of Common 31.5 26.6 29.7 76.9
Stock Outstanding (millions)
(avg.)
Earnings Per Share $ 1.49 §$ 1.66 $ 3.39 § 3.30
Interest Coverage (net income
plus interestg/interest 2.00X 2.38X ¢ 73X 2.25X
Rat- of Return on Common Equity 8.09% 8.57% 12.93% 10.97%
Number of Reactors Currently .475 1 3 6.5
Licensed to Operate reactor reactor reactors reactors
Aggregate Impact of Retro-
spective Premiums
i.e., a before tax "expense")
§5 Million Assessment (X reactors)
Earnings Per Share $ 1.43 ¢ 1.53 § 3.09 § 2.9
Interest Coverage 1.97X 2.30X 2.59X Z.15X
Return on Common Equity 7.78% 7.90% 11.77% 9.83%
$10 Million Assessment (X reactors)
Earnings Per Share $ 1.37 $ 1.40 §$ 2.78 § 2.60
Interest Coverage 1.95X 2.21X 2.4°X 2.04X
Return on Common Equity 7.46% 7.22% 10.62% 8.65%
$20 Million Assessment (X reactors)
Farnings Per Share $ 1.25 * 1.14 § 2.8 § 1.92
Interest Cov:rage 1.89X 2.05X 2.19X 1.84X
Return on Ccmmon Equity 6.83% 5.88% 8.32% 6.39%




Taeble 2

CASH FLOW IMPACT OF RETROSPECTIVE PREMIUM ASSESSMENTS

Public
Service Northern

1978 Annual Report Data Duguesne Co. of States Commonwealth
($ millions) Light Colorado Power Edison
Source of Funds From Operations
Net Income $ 65.7 $ 57.7 $115.2  $321.0
Depreciation and Depletion 45.7 53.6 89.2 309.3
Deferred Income Taxes and
Investment Tax Credits 18.4 21.8 48.2 118.1
Allowance For Funds Used
During Construction (20.9) (10.7) ( 9.3) (159.3)
Other
Total 108.9 116.4 243.3 589.1
Application of Cash Funds
Preferred Stock Dividends 18.9 13.5 14.5 68.0
Common Stock Dividends 54.6 41.2 63.6 _189.5
Total 73.5 - 61.7 78.1 57.5
Estimate of Net Cash Flow
(i.e., sources less applications) § 35.4 $ 54.7 $165.2 $331.6
Cash Flow Per Share $ V.18 ¢ 2.06 $ 5.56 § 4.3
Impact of Retrospective Premiums
$5 Million Assessment (X reactors)
et Cash Flow millions) $ 33.6 $ 51.2 $156.2 $305.2
Cash Flow Per Share $ 1.07 $ 1.92 $ 5.26 $ 3.97

10 Million Assessment (X reactors)
Net Cash Flow (3 millions) $ 3. 47. $147.2 $278.8
$ $ 4.96 $ 3.63

8
Cash Flow Per Share 01
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$20 Million Assessment (X reactors)
Net Cash Flow (3 millions) $ 28.
Cash Flow Per Share $ 0.

$129.3  $226.)
4 $ 4.35 § 2.94
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CENSITIVITY OF FINANCIAL DATA TO ASSESSMENTS FOR MULTIPLE REACT

b

1978 Annual Report Data
($ millions)

$5 Million Per Reactor

Impact .Per Reactor on E.P.5.
Number of Reactors Covered

Impact Per Reactor on
Return on Equity
Number of Reactors Covered

Impact Per Reactor on Net
Cash Flow ($ millions)
Number of Reactors Covered

$10 Million Per Reactor

Impact Per Reactor on E.P.S.
Number of Reactcrs Covered

Impact Per Reactor on
Return on Equity
Number of Reactors Covered

Impact Per Reactor on Net
Cash Flow ($ millions)
Number of Reactors Covered

$20 Million Per Reactor

Impact Per Reactor on EPSe
Number of Reactors Covered

Impact Per Reactor on
Return on Equity
Number of Reactors Covered

Impact Per Reactor on Net
Cash Flow ($ millions)
Number of Reactors Covered

I~

Duquesne

__Light  Colorado

$-0.12
12.4

-0.66%
2.3

$-3.

ww

-~
ORS

Public
Carvice Northern
vise Of Stotes Commonwealth
Power Edison
$-0.13 $-0.10 $-0.05
128 ° 33.9 62.3
~0.67% -0.38% -0.18%
12.8 34.0 60.9
$-3.5 $-3.0 $-4.1
15.6 55.1 80.9
$-0.26 $-0.20 $-0.11
6.4 17.0 31.1
-1.35% -0.77% -0.35%
6.4 17.0 30.5
$-6.9 $-6.0 $-8.1
7.9 27.6 40.9
$-0.52 $-0.40 $-0.22
33 8.5 15.6
-2.69% -1.54% -0.70%
3.2 8.5 15.3
$ 13.8 $ 9.0 $16.2
4.0 13.8 20.5
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EETTL December 31, 1980
CHAIRMAN )

The Honorable Abraham Ribicoff, Chairman
Committee on Governmental Affairs

United States Senate

Washington, D. C. 20510

Dear Mr_ Chairman:

The August 18, 1980 GAO report entitled "Analysis of the Price-Anderson
Act" (EMD-80-80) recommends that the Nuclear Regulatory Commission
undertake technical studies to assist Congress in determining a realistic
lTimitation on 1iability for nuclear accidents.

There are probabilistic risk analysis models which can be used to calculate
the off-site consequences in the event of a nuclear plent accident. The
Calculations of Reactor Accident Consequences (CRAC) code, from the 1975
Reactor Safety Study (WASH-1400), is used by the NRC staff to calculate
reactor accident consequences, including early fatalities, early illnesses,
iatent cancers, and property damage. This code has been improved in

come respects since 1975 ard is continually being revised to incorporate
improvements. For example, several computer codes, including CRAC, will

be revised to reflect the leisons learned from the Three Mile Island
accident and to incorpora*z recent research results. For a recent

study, NUREG-0715, "Task Force Repsri on Interim Operation of Indian

Point" {copy attached), the CRAC cou2 was used to make risk comparisons

of various reactor sites, reactor designs, and public protective measures.

In that comparison, off-site risks for six different reactor sit~5 were
estimated (see NUREG-0715, p. 17). The sites considered ranged 1rom the
indian Point site, lccated in the most densely populated area, to the
Diablo Canyon site, which is quite remote. The property damage estiri2tes
incicate that any accident which is serious enough to require evacuation
of members of the general public is likely to cost $10 to $100 million.
Accidents of this type have a calculated probability of about one in ten
thousand per reactor year.

For lower probability accidents, the numbers are larger. As you know,
these probabilistic estimates have wide ranges, depending on protective
measures, design, sites, and uncertainties in the estimates (see
NUREG-0715, p. 39). Thus for a probability of 10-6 per reactor year,
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The Honorable Abraham Ribicoff -2-

the estimates for early fatalities range from none to 5,000. For a
probability of 10-9, estimates of early fatalities range from 700 to
50,000. Similarly the estimates for early illness range from 10 to
10,000 for a probability of 7 X 10-7 per reactor year and from 6,000 to
800,000 for a probability of 10-9. Latent cancer estimates range from
none to 200 for a 10~ probability and from 200 to 2,000 for a 10-9
probability. Property damage estimates range from $2 million to

$2 billion for a probability of 10-6 per reactor year, and from

$8 billion to $100 billion for a probability of 10-9 (in 1974 dollars).
We have not estimated the monetary costs associated with early fataiities,
early illnesses or latent cancers. }

In addition to the substantial uncertainties inherent in this type of
calculation, there is a suspected bias in the model for the property
damage analyses which the staff believes tends to underestimate the
potential costs. The model uses criteria for interdicting the use of
contaminated property and assumptions for cleanup of contaminated
property which may be optimistic with respect to costs.

The GAQ report recommends that the Commission realistically define a
limit of liability for the Price-Anderson Act. As the Acting Executive
Director for Operations stated in his letter to GAQ commenting on the
draft report, since a decision to increase the liability limit must be
made by Congress and not the Commission, the Commission believes it may
be more appropriate for Congress to determine whether to increase the
liability 1imit based on full consideration of the types of conseguences
which may occur following an accident (i.e., early fatalities, early
illnesses, latent cancer, and property damage). However, the Commission
believes that the statutorily prescribed limits of liability should be
adjusted to account for inflation.

The GAD report also recommer 5 that the Commission reassess the Federal
government indemnity. The Commission believes that there is no objective
source of information available to reassess this indemnity and that this
is an area for the exercise of Congressional judgment.

Finally, in response to the recommendation that the Commission reassess
the financial impact of increasing the present $5 million retrospective
premium, I have attached a copy of a financial impact study completed by
the staff last year which updates earlier information contained in a

1976 report prepared for the Commission by Dr. Ronald Melicher of the
University of Colorado, NR-AIG-003, "Financial Implications of Retrospective
Premium Assessments on Electric Utilities" (copy enclosed). This report
assessed the financial impact of various retrospective premiums on
representative utilities. The staff study provides additional information
in this area as well as a sensitivity analysis of the impact of increasing
the retrospective premium to $20 million per reactor. This type of



The Honorable Abraham Ribicoff -3-

review should be required for Congress in assessing the tradeoff between
the costs of requiring additional protection through increased premiums
and the costs of providing power. We do not present this study as
definitive, since we are not experts in the financial management of
utilities.

Sincerely,

%JM

ohn F. Ahearne

Enclosures:
1. NUREG-0715, "Task Force Report
on Interim Operation of Indian Point"
2. NR-AIG-003, “Financial Implic: ions
of Retrospective Premium Assessments
on Electric Utilities”
3. Financial Impact Study

cc: Sen. Charles H. Percy
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Dear Mr. Chairman:

The August 18, 1980 GAO report entitled "Analysis of the Price-Anderson
Act" (EMD-80-80) recommends that the Nuclear Regulatory Commission
undertake technical studies to assist Congress in determining a realistic
limitation on liapility for nuclear accidents.

There are probabilistic risk analysis models which can be used to calculate
the off-site consequences in the event of a nuclear plant accident. The
Calculations of Reactor Accident Consequences (CRAC) code, from the 1975
Reactor Safety Study (WASH-1400), is used by the NRC staff to calculate
reactor accident consequences, including early fatalities, early illnesses,
latent cancers, and property damace. This code has been improved in

some respects since 1975 and is continually being revised to incorporate
improvements. For example, several computer codes, including CRAC, will

be revised to reflect the lessons learned from the Three Mile Island
accident and to incorporate recent research results. For a recent

study, NUREG-0715, "Task Force Report on Interim Operation of Indian

Point" (copy attached), the CRAC code was used to make risk comparisons

of various reactor sites, reactor designs, and public protective measures.

In that comparison, off-site risks for six different reactor sites were
estimated (see NUREG-0715, p. 17). The sites considered ranged from the
Indian Point site, located in the most densely populated area, to the
Diablo Canyon site, which is quite remote. The property damage estimates
indicate that any accident which is serious enough to require evacuation
of members of the general public is likely to cost $10 to $100 million.
Accidents of this type have a calculated probability of about one in ten
thcusand per reactor year.

For lower probability accidents, the numbers are larger. As you know,
these probabilistic estimates have wide ranges, depending on protective
measures, design, sites, and uncertainties in the estimates (see
NUREG-0715, p. 39). Thus for a probability of 10-6 per reactor year,
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the estimates for early fatalities range from none to 5,000. For a
probability of 10-9, estimates of early fatalities range from 700 to
50,000. Similarly the estimates for early illness range from 10 to
10,000 for a probability of 7 X 10-7 per reactor year and from 6,000 to
800,000 for a probability of 10-9. Latent cancer estimates range from
none to 200 for a 10-6 probability and from 200 to 2,000 for a 10-9
probability. Property damage estimates range from $2 million to

$2 billion for a probability of 10-6 per reactor year, and from

$8 billion to $100 billion for a probability of 109 (in 1974 dollars).
We have not estimated the monetary costs associated with early fatalities,
early illnesses or Jatent cancers.

In addition to the substantial uncertainties inherent in this type of
calculatio.., there is a suspected bias in the model for the property
damage analyses which the staff believes tends to underestimate the
potential costs. The model uses criteria for interdicting the use of
contamineted property and assumptions for cleanup of contaminated
property which may be optimistic with respect to costs.

The GAO report recommends that the Commission realistically define a
Timit of liability for the Price-Anderson Act. As the Acting Executive
Director for Operations stated in his letter to GAQ commenting on the
draft report, since a decision to increase the liability limit must be
made by Congress and not the Commission, the Commission believes it may
be more appropriate for Congress to determine whether to increase the
Tiability 1imit based on full consideration of the types of consequences
which may occur following an accident (i.e., early fatalities, early
illnesses, latent cancer, and property damage). However, the Commission
believes that the statutorily prescribed limits of liability should be
adjusted to account for inflation.

The GAO report also recommends that the Commission reassess the Federal
government indemnity. The Commission believes that there is no objective
source of information available to reassess this indemnity and that this
is an area for the exercise of Congressional judgment.

Finally, in respons<e to the recommendation that the Commission reassess
the financial impact of increasing the present $5 million retrospective
premium, I have attached a copy of a financial impact study completed by
the staff last year which updates earlier information contained in a

1976 report prepared for the Commission by Dr. Ronald Melicher of the
University of Colorado, NR-AIG-003, "Financial Implications of Retrospective
Premium Assessments on Electric Utilities" (copy enclosed). This report
assessed the financial impact of various retrospective premiums on
representative utilities. The staff study provides additional information
in this area as well as a sensitivity analysis of the impact of increasing
the retrospective premium to $20 million per reactor. This type of
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review should be required for Congress in assessing the tradeoff between
the cos*s of requiring additional protection through increased premiums
and the tosts of providing power. We do not present this study as
definitivs, since we are not experts in the financial management of
utilities.

Sincerely,

John F. Ahearne

Enclosures:
1. NUREG-0715, "Task Force Report
on Interim Operation of Indian Point"
2. NR-AIG-003, "Financial Implications
of Retrospective Premium Assessments
on Electric Utilities"
3. Financial Impact Study

cc. Rep. Frank Horton
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Dear Mr. Chairman:

The August 18, 1980 GAO =z2port entitled "Analysis of the Price-Anderson
Act" (EMD-80-80) recommends *hat the Nuclear Regulatory Commission
undertake technical studies to assist Congress in determining a realistic
Timitation on Tiability for nuclear accidents.

There are probabilistic risk analysis models which can be used to calculate
the off-site consequences in the event of a nuclear plant accident. The
Calculations of Reactor Accident Consequences (CRAC) code, from the 1975
Reactor Safety Study (WASH-1400), is used by the NRC staff to calculate
reactor accident consequences, including early fatalities, early illnesses,
latent cancers, and property damage. This code has been improved in

some respects since 1975 and is continually being revised to incorporate
improvements. For example, several computer codes, including CRAC, will

be revised to reflect the lessons learned from the Three Mile Island
accident and to incorporate recent research results. For a recent

study, NUREG-0715, "Task Force Report on Interim Operation of Indian

Point" (copy attached), the CRAC code was used to make risk comparisons

of various reactor sites, reactor designs, and public protective measures.

In that comparison, off-cite risks for six different reactor sites were
estimated (see NUREG-0715, p. 17). The sites considered ranged from the
Indian Point site, located in the most densely populated area, to the
Diablo Canyon site, which is quite remo*e. The property damage estimates
indicate that any accident which is serious enough to require evacuation
of members of the general public is likely to cost $10 to $100 million.
Accidents of this type have a calculated probability of about one in ten
thousana per reactor year.

For lower probability accidents, the numbers are larger. As you know,
these probabilistic estimates have wide ranges, depending on protective
measures, design, sites, and uncertainties in the estimates (see
NUREG-0715, p. 39). Thus for a probability of 10~ par reactor year,
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the estimates for early fatalities range from none to 5,000. For a
probability of 10-9, estimates of early fatalities range from 700 to
50,000. Similarly the estimates for early illness range from 10 to
10,000 for a proibability of 7 X 10-7 per reactor year and from 6,000 to
800,000 for a probability of 10-9. Latent cancer estimates range from
none to 200 for a 10-6 probability and from 200 to 2,000 for a 10-9
probability. Property damage estimates range from $2 million to

$2 billion for a probability of 10-6 per reactor year, and from

$8 billion to $100 billion for a probability of 10-9 (in 1974 dollars).
We have nct estimated the monetary costs associated with early fatalities,
early illnesses or latent cancers.

In addition to the substantial uncertainties inherent in this type of
calculation, there is a suspected bias in the model for the property
damage analyses which the staff believes tends to underestimate the
potential costs. The model uses criteria for interdicting the use of
contaminacted property and assumpt ons for cleanup of contaminated
property which may be optimistic with respect to costs.

The CAQ report recommends that the Commission realistically define a
limit of 1iability for the Price-Anderson Act. As the Acting Executive
Director for Operations stated in his letter to GAO commenting on the
draft report, since a decision to increase the liability limit must be
made by Congress and not the Commission, the Commission believes it may
be more ap)(opriate for Congress to determine whether to increase the
liability limit based on full consideration of the types of consequences
which may occur following an accident (i.e., early fatalities, early
illnesses, latent cancer, and property damage). However, the Commission
believes that the statutorily prescribed limits of liability should be
adjusted to account for inflation.

The GA(Q report also recommends that the Commission reassess the Federal
government indemnity. The Commission believes that there is no objective
source of information available to reassess this indemnity and that this
is an area for the exercise of Congressional judgment.

Finally, in response to the recommendation that the Commission reassess
the financial impact of increasing the present $5 million retrospective
premium, I have attached a copy of a financial impact study completed by
the staff last year which updates earlier information contained in a

1976 report prepared for the Commission by Dr. Ronald Melicher of the
University of Colorado, NR-AIG-003, "Financial Implications of Retrospective
Premium Assessments on Electric Utilities" (copy enclosed). This report
assessed the financial impact of various retrospective premiums on
representative utilities. The staff study provides additional information
in this area as well as a sensitivity analysis of the impact of increasing
the retrospective premium tc $20 million per reactor. This type of
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review should be required for Congress in assessing the tradeoff between
the costs of requiring additional protection through iscreased premiums
and the costs of providing power. We do not present this study as
definitive, since we are not experts in the financial management of
utilities.

Sincerely,

Oj/éhjm

n F. Ahearne

Enclosures:
1. NUREG-0715, "Task Force Report
on Interim Operation of Indian Point"
2. NR-AIG-003, "Financial Implications
of Retrospective Premium Assessments
on Electric Utilities"
3. Financial Impact Study

cc: Sen. Alan Simpson
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Dear Mr. Chairman:

The August 18, 1980 GAD report entitled "Analysis of the Price-Anderson
Act" (EMD-80-80) recommends that the Nuclear Regulatory Commission

undertake technical studies to assist Congress in determining a realistic

Timitation on liability for nuclear accidents.

There are probabilistic risk analysis models which can be used to calculate

the off-site consequences in the event of a nuclear plant accident. The
Calculations of Reactor Accident Consequences (CRAC) code, from the 1875
Reactor Safety Study (WASH-1400), is used by the NRC staff to calculate

reactor accident consequences, including early fatalities, early illnesses,

latent cancers, and property damage. This code has been improved in
some respects since 1975 and is centinually being revised to incorporate
improvements. For example, several computer codes, including CRAC, will
be revised to reflect the lessons learned from the Three Mile Island
accident and to incorporate recent research results. For a recent
Study, NUREG-0715, "Task Force Report on Interim Operation of Indian
Point" (copy attached » the CRAC code was used to make risk comparisons

of various reactor sites, reactor designs, and public protective measuras,

In that comparison, off-site risks for six different reactor sites were
estimated (see NUREG-0715, p. 17). The sites considered ranged from the
Indian Point site, located in the most densely populated area, to the

Diablo Canyan site, which is quite remote. The property damage estimates

indicate that any accident which is serious enough to rejuire evacuation
of members of the general public is likely to cost $10 to $100 million.
Accidents of this type have a calculated probability of about one in ten
thousand per reactor year,

For lower probability accidents, the numbers are larger. As you know,
these probabilistic ectimates have wide ranges, depending on protective

measures, design, sites., and uncertainties in the estimates (see
NUREG-0715, p. 39). Thus for a probability of 10-6 per reactor year,
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the estimates for early fatalities range from none to 5,000. For a
probability of 10-9, estimates of early fatalities range from 700 to
50,000. Similarly the estimates for early illness range from 10 to
10,000 for a probability of 7 X 10-7 per reactor year and from 6,000 to
800,000 for a probability of 10-9. Latent cancer estimates range from
none to 200 for a 10~6 probability and from 200 to 2,000 for a 10-9
probability. Property damage estimates range from $2 million to

$2 billion for a probability of 10-6 per reactor year, and from

$€ billion to $100 billion for a probability of 10-9 (in 1974 dollars).
We have not estimated the monetary costs associated with early fatalities,
early illnesses or latent cancers.

In addition to the substantial uncertainties inherent in this type of
calculation, there is a suspected bias in the model for the property
damage analyses which the staff believes tends to underestimate the
potential costs. The model uses criteria for interdicting the usz of
contaminated property and assumptions for cleanup of contaminated
property which may be optimistic with respect to costs.

The GAO report recommends that the Commission realistically define a
limit of liability for the Price-Anderson Act. As the Acting Executive
Director for Operations stated in his letter to GADO commenting on the
draft report, since a decision to increase the 1iability limit must be
made by Congress and not the Commission, the Commission believes it may
be more appropriate for Congress to determine whether to increase the
liability 1imit based on full consideration of the types of consequences
which may occur following an accident (i.e., early fatalities, early
illnesses, latent cancer, and property damage). However, the Commissior
believes that the statutorily prescribed limits of 1iability should be
adjusted to account for inflation.

The GAO report also recommends that the Commission reassess the Federal
government indemnity. The Commission believes that there is no objective
source of information availeble to reassess this indemnity and that this
is an area for the exercise of Congressional judyment.

Finally, in response to the recommendation that the Commission reassess
the financial impact of increasing the presen. $5 million retrospective
premium, I have attached a copy of a financial impact study completed by
the staff last year which updates earlier information contained in &

1976 report prepared for the Commission by Dr. Ronald Melicher of the
University of Colorado, NR-AIG-003, "Financial Implications of Retrospective
Premium Assessments on Electric Utilities" (copy enclosed). This report
assessed the financial impact of various retrospective premiums on
representative utilities. The staff study provides additional information
in this area as well as a sensitivity analysis of the impact of increasing
the retrospective premium to $20 million per reactor. This type of
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review should be required for Congress in assessing the tradeoff between
the costs of requiring additional protection through increased premiums
and the costs of providing power. We do not present this study as
def;nitive. since we are not experts in the financi:! management of
utilities.

Sincerely,

){J.M

John F. Ahearne

Enclosures:
1. NUREG-0715, "Task Force Report
on Interim Operation of Indian Point"
2. NR-AIG-003, "Financial Implications
of Retrospective Premium Assessments
on Electric Utilities"
3. Financial Impact Study

cc: Rep. Steven Symms
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Dear Mr. Chairman:

The August 18, 1980 GAO report entitled "Analysis of the Price-Anderson
Act" (EMD-£0-80) recommends that the Nuclear Regulatory Commission
undertake technical studies to assist Congress in determining a realistic
limitation on 1iability for nuclear accidents.

There are probabilistic risk analysis models which can be used to calculate
the off-site consequences in tha event of a nuclear plant accident. The
Calculations of Reactor Accident Consequences (CRAC) code, from the 1975
Reactor Safety Study (WASH-1400), is used by the NRC staff to calculate
reactor accident consequences, including early fatalities, early illnesses,
latent cancers, and property damaje. This code has been improved in

some respects since 1975 and is continually being revised to incorporate
improvements. For example, several computer codes, including CRAC, will

be revised to reflect the !'essons learned from the Three Mile Island
accident and to incorporate recant research results. For a recent

study, NUREG-0715, "Task Force Report on Interim Operation of Indian

Point" (copy attached), the CRAC code was used to make risk comparisons

of various reactor sites, reactor designs, and public protective measures.

In that comparison, off-site risks for six different reactor sites were
estimated (se2 NUREG-0715, p. 17). The sites considered ranged from the
Indian Point site, located in the most densely populated area, to the
Diablo Canyon site, which is quite remote. The property damage estimates
indicate that any accigent which is serious enough to require evacuation
of members of the general public is likely to cost $10 to $100 million.
Accidents of this type have a calculated probability of about one in ten
thousand per reactor year.

For lower probability accidents, the numbers are larger. As you know,
these probabilistic estimates have wide ranges, depending on protective
measures, design, sites, and uncertainties in the estimates (see
NUREG-0715, p. 39). Thus for a probability of 10-6 per reactor year,
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the estimates for early fatalities range from none to 5,000. For a
probability of 10-9, estimates of early fatalities range from 700 to
50,000. Cimilarly the estimates for early illness range from 10 to
10,000 for a probability of 7 X ;0'7 per reactor year and from 6,000 to
800,000 for a probability of 10-7. Latent cancer estimates range from
none to 200 for a 10-6 probability and from 200 to 2,000 for a 10-9
probahility. Property damage estimates range from $2 million to

$2 ti11ion for a probability of 10-6 per reactor year, and from

$8 »illion to $100 billion for a probability of 10-7 (in (974 dollars).
We ha.e not estimated the monetary costs associated with early fatalities,
early illnesses or latent cancers.

In addition to the substantial uncertainties inherent in this type of
calculation, there is a suspected bias in the model for the property
damage analyses which the staff believes tends to underestimate the
potential costs. The model uses criteria for interdicting the use of
contaminated property and assumptions for cleanup of contaminated
property which may be optimistic with respect to costs.

The GAO report recommends that the Commission realistically define a
Timit of liability for the Price-Anderson Act. As the Acting Executive
Director for Operations stated in his letter toc GAO commenting on the
draft report, since a decision to increase the liability limit must be
made by Congress and not the Commission, the Commission believes it may
be more appropriate for Congrass to determine whether to increase the
liability limit based on full consideration of the types of consequences
which may occur following an accident (i.e., early fatalities, early
illnesses, latent cancer, and property damage). However, the Commission
believes that the statutorily prescribed Timits of 1iability should be
adjusted to account for inflation.

The GAO report also recommends that the Commission reassess the Federal
government indemnity. The Commission believes that there is no objective
source of information available to reassess this indemnity and that

this is an area for the exercise of Congressional judgment.

Finally, in response to the recommencation that the Commission reassess
the financial impact of increasing the present $5 million retrospective
premium, I have attached a copy of a financial impact study completed by
the staff last year which updates earlier information contained in a

1976 report prepared for the Commission by Dr. Ronald Melicher of the
University of Colorado, NR-AIG-003, "Financial Implications >f Retrospective
Premium Assessments on Electric Utilities" (copy enclosed). This report
assessed the financial impact of various retrospective premiums on
representative utilities. The staff study provides additional information
in this area as well as a sensitivity analysis of the impact of increasing
the retrospective premium to $20 million per reactor. This type of
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review should be required for Congress in as.\vssing the tradeoff between
the costs of requiring additional protection vIrough increased premiums
and the costs of providing power. We do not present this study as
definitive, since we are not experts in the financial management of
utilities,

Sincerely,

%JM

John F. Ahearne

Enclosures:
1. NUREG-0715, “Task Force Report
on Interim Operation of Indian Point"
2. NR-AIG-003, "Financial Implications
of Retrospective Premium Assessments
on Electric Utilities"
3. Financial Impact Study

€C: Rep. Paul N. McCloskey, Jr.
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Dear Mr, Chairman:

The August 18, 1980 GAQ report entitled "Analysis of the Price-Anderson
Act" (EMD-80-80) recommends that the Nuclear Regulatory Commission
undertake technical studies to assist Congress in determining a realistic
limitation on 1iability for nuclear accidents.

There are probabilistic risk analysis models which can be used to calculate
the off-site consequences in the event of a nuclear plant accident. The
Calculations of Reactor Accident Consequences (CRAC) code, from the 1975
Reactor Safety Study (WASH-1400), is used by the NRC staff to calculate
reactor accident consequences, including early fatalities, early illnesses,
latent cancers, and property damage. This code has been improved in

some respects since 1975 and is continually being revised to incorporate
improvements. For example, several computer codes, including CRAC, will

be revised to reflect the lessons learned from the Three Mile Island
accident and to incorporate recent research results. For a recent

study, NUREG-0715, “Task Force Report on Interim Operation of Indian

Point" (copy attached), the CRAC code was used to make risk comparisons

of various reactor sites, reactor designs, and public protective measures.

In that comparison, off-site risks for 3ix different reactor sites were
estimated (see NUREG-0715, p. 17). The sites considered ranged from the
Indian Point site, located in the most densely populated area, to the
Diablo Canyon site, wnich is yuite remote. The property damage estimates
indicate that any accident which is serious enough to require evacuation
of members of the general public is likely to cost $10 to $100 million.
Accidents of this type have a calculated probability of about one in ten
thousand per reactor year.

For lower probability accidents, the numbers are larger. As you know,
these probabilistic estimates have wide ranges, depending on protective

measures, design, sites, and uncertainties in the estimates (see
NUREG-0715, p. 39). Thus for a probability of 10-6 per reactor year,
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the estimates for eariy favalities range from none to 5,000. For a
probability of 10-9, estimates of early fatalities range from 700 to
50,000, Sinilarly the estimates for early illne<s rangz from 10 to
10,000 for i1 probability of 7 X ;O°7 per reactor year and from 6,000 to
800,000 for a probability of 10°%  Latent cancer estimates range from
none to 200 for a 10-6 probability and from 200 to 2,000 for a 10-9
probability. Property damage estimgtes range from $2 million to

$2 billion for a probability of 10°° per reactor year, and from

$8 billion to $100 billion for a probability of 109 (in 1974 dollars).
Wwe have not estimated the monetary costs associated with early Tatalities,
early ilinesses or latent cancers.

In addition to the substantial uncertainties inherent in this type of
calculation, there is a suspected bias in the model for the property
damage analyses which the staff believes tends to underestimate the
potential costs. The model uses criteria for interdicting the use of
contaminated property and assumptions for cleanup of contaminated
property ‘vhich may be optimistic with respect to costs.

The GAO report recommends that the Conmission realistically define a
timit of liability for the Price-Anderson Act. As the Acting Executive
Director for Operations stated in his letter to GAO commenting on the
draft report, since a decision to increase the liability Timit must be
made by Congress and not the Commissior, the Commission believes it may
be more appropriate for Cungress to determine whether to i .rease the
Tiability 1imit based on full consideration of the types o' consequences
which may occur following an accident (i.e., early fatali® es, early
illnrsses, latent cancer, and property damage). However, the Commission
be .eves that the statutorily prescribed limits of liability should be
aujusted to account for inflation.

The GAQ report also recommends that the Commission reassess the Federal
government indemnity. The Commission believes that there is no objective
source of information availabie to reassess this indemnity and that this
is an area for the exercise of Congressional judgment.

Finally, in response to the recommendation that the Commission reassess
the financial impact of increasing the present $5 million retrospective
premium, I have attached a copy of a financial impact study completed by
the staff last year which updates earlier information contained in a

1676 report prepared for the Commission by Dr. Ronald Melicher of the
University of Colorado, NR-AIG-003, "Financial Implications of Retrospective
Premium Assessments on Electric Utilities" (copy enclosed). This report
assessed the financial impact of various retrospective premiums on
representative utilities. The staff study provides additional information
in this area as well as a sensitivity analysis of the impact of increasing
the retrospective premium to $20 million per reactor. This type of
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review should ° . .quired for Congress in assessing the tradeoff between
the costs of requiring additional protection through increased premiums
and the costs of providing power. We do not present this study as
definitive, since we are not experts in the financial management of
utilities.

Sincerely,

JMJ.M,M

John F. Ahearne

Enclosures:
1. NUREG-0715, "Task Force Report
on Interim Operation of Indian Point"
2. NR-AIG-003, "Financial Implications
of Retrospective Premium Assessments
on Electric Utilities"
3. Financial Impact Study

cc: Rep. Clarence J. Brown
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Dear Mr. Staats:

The August 18, 1980 GAQ report entit]ed "Analysis of the Price-Anderson
Act" (EMD-80-80) recommends that the Nuclear Regulatory Commission
undertake technical studies to assist Congress in determining a realistic
limitation on Tiability for nuclear accidents.

There are probabilistic risk analysis models which can be used to calculate
the off-site consequences in the event of a nuclear plant accident. The
Calculations of Reactor Accident Consequences (CRAC) code, from the 1975
Reactor Safety Study (WASH-1400), is used by the NRC staff to calculate
reactor accident consequences, including early fatalities, early illnesses,
latent cancers, and property damage. This code has been improved in

some respects since 1975 and is continually being revised to incorporate
improvements. For example, several computer codes, including CRAC, will

be revised to reflect the lessons learned from the Three Mile Island
accident and to incorporate recent research results. For a recent

study, NUREG-07135, "Task Force Report on Interim Operation of Indian

Point" (copy attached), vic 724 rnde was used %o make risk comparisons

of various reactor sites, reactor designs, anc public protective measures.

In that comparison, off-site risks "“.r six different reactor sites were
estimated (see NUREG-0715, p. 17). The sites considered ranged from the
Indian Point site, located in the most densely populated area, to the
Diablo Canyon site, which is quite remote. The property damage estimates
indicate that any accident which is serious enough to require evacuation
of membei's of the general public is likely to cost $10 to $100 million.
Accidents of this type have a calculated probability of about one in ten
thousand per reactor year.

For lower probability accidents, the numbers are larger. As you know,
these probabilistic estimates have wide ranges, depending on protective
measures, design, sites, and uncertainties in the estimates (see
NUREG-0715, p. 39). Thus for a prcbability of 10-6 per reactor year,
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the estimates for sarly fatalities range from none to 5,000. For a
probability of 10-9, estimates of early fatalities range from 700 to
50,000. Similariy the estimates for early illness range from 10 to
10,000 for a probability of 7 X ;0'7 per reactor year and from 6,( JO to
800,000 for a probabiéity of 107, Latent cancer estimates range from
none to 200 for a 10°° probability and from 200 to 2,000 for a 10-9
probability. Property damage estimates range from $2 million to

$2 billion for a probability of 1076 per reactor year, and from

$8 billion to $100 billion for a probability of 10-S (in 1974 dollars).
We have not estimated the monetary costs associated with early fatalities,
early illnesses or latent cancers,

I addition to the substantial uncertainties inherent in this type of
calculation, there is a suspected bias in the model for the property
damage analyses which the staff believes tends to underestimate the
potential costs. The model uses criteria for interdicting the use of
contaminated property and assumptions for cleanup of contaminated
property which may be optimistic with respect to costs.

The GAO report recommends that the Commissi~r, realistically define a
limit of 1iability for the Price-Anucrson Act. As the Acting Executive
Director for Operations stated in his letter to GAO commenting on the
draft report, since a decision to increase the Tiability limit must be
made by Congress and not the Commission, the Commission believes it may
be more appropriate for Congress to determine whether to increase the

which may occur following an accident (i.e., early fatalities, early
illnesses, latent cancer, and property danage). However, the Commission
believes that the statutorily prescribed limits of Tiability should be
adjusted to account for inflation.

The GAO report also recommends that the Commission reassess the Federal
government indemnity. The Commission believes that there ic no objective
source of information available to reassess this indemnity and that this
is an area for the exercise of Congressional Judgment.

Finally, in response to the recommendation that the Commiscion reassess
the financial impact of increasing the present $5 million retrospective
premium, I have attached a copy of a financial impact stud; completed by
the staff last year which updates earlier information contained in a

1976 report prepared for the Commission by Dr. Ronald Melicher of the
University of Colorado, NR-AIG-003, "Financial Implications of Ratrospective
Premium Assessments on Electric Utilities" (ci vy enclosed). This report
assessed the financial impact of various retrospective premiums on
representative utilities., The staff Study provides additional information
in this area as well as a sensitivity analysis of the impact of increasing
the retrospective premium to $20 million per reactor. This type of
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review should be required for Congress in assessing the tradeoff between
the costs of requiring additional protection through increased premiums
and the costs of providing power. We do not present this study as
definitive, since we are not experts in the financial management of
utilities.

Sincere1y,

John F. Ahearne

Enclosures:
1. NUREG-0715, "Task Force Report
on Tr.cerim Opzration of Indian Point"
2. NR-AIG-003, "Financial Implications
of Retrospective Premium Assessments
on Electric Jtilities"
3. Financial Impact Study



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

aicet December 31, 1980
CHAIRMAN

Mr. James T. McIntyre, Jr., Director
Office of Management and Budget
Executive Office Building
Washington, D.C. 20503

Dear Mr. Mclntyre:

The August 18, 1980 GAQ report entitled "Analysis of the Price- .iderson
Act" (EMD-80-80) recommends “hat the Nuclear Regulatory Commission
undertake technical studies to assist Congress ' determining a realistic
lTimitation on liability for nuclear accidents.

There are probabilistic risk analysis models which can be used to calculate
the off-site consequences in the event of a nuclear plant accident. The
Calculations of Reactor Accident Consequences (CRAC) code, from the 1975
Reactor Safety Study (WASH-14"), is used by the NRC staff to calculate
reactor accident consequences, including early fatalities, early illnesses,
latent cancers, and property damage. This code has been improved in

some respects since 1975 and is continually being revised to incorporate
improvements. For example, several computer codes, including CRAC, will

be revised to reflect the lessons learned from the Three Mile Island
accident and to incorporate recent recearch results. For a recent

study, NUREG-0715, "Task Force Report on Interim Operation of Indian

Point" (copy attached), the CRAC code was used to make risk comparisons

of various reactor sites, reactor designs, and public protective measures.

In that comparison, off-site risks for six different reactor -ites were
estimated (see NUREG-0715, p. 17). The sites considered ranged from the
Indian Point site, located in the most densely populated area, to the
Diablo Canyon site, which is quite remote. The property damage estimates
indicate that any accident which is serious enough to require evacuation
of members of the general public is Tikely to cost $10 to $100 million.
Accidents of this type have a calcula*ed probability of about one in ten
thousand per reactor year.

For lower probability accidents, the numbers are larger. As you know,
these probubilistic estimetes have wicde ranges, depending on protective
measures, design, sites, and uncertainties in the estimates (see
NUREG-0715, p. 39). Thus for a probability of 10-6 per reactor year,
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the estimates for 8ar1y fatalities range from none to 5,000. For a
probability of 10-7, estimates of early fatalities range from 700 to
50,000. Similarly the ‘stimates for early illness range from 10 to
10,000 for a probabili-y of 7 X 10~7 per reactor year and from 6,000 to
800,000 for a probability v, 10-9. Latent cancer estimates range from
none to 200 for a 10-6 probadility and from 200 to 2,000 for a 10-9
probability. Property damage estimates range from $2 million to

$2 billion for a probability of 10-6 per reactor year, and from

$8 billion to $120 billion for a probahility of 10-9 (in 1974 dollars).
We have not estimated the monetary costs associated with early fatalities,
early illnesses or latent cancers.

In addition to the substantial uncertainties inherent in this type of
calculation, there is a suspected bias in the model for the property
damage analyses which the staff believes tends to underestimate the
potential costs. The model uses criteria for interdicting the use of
contaminated property and assumptions for cleanup of contaminated
property which may be optimistic with respect to costs.

The GAD report recommends that the Commission realistically define a
Timit of liability for the Price-Anderson Act. As the Acting Executive
Director for Cperations stated in his letter to GAO commenting on the
draft report, since a decision to increase the liability limit must be
made by Congress and not the Commission, the Commission believes it may
be more appropriate for Congress to determine whether to increase the
liability limit based on full consideration of the types of consequences
which may occur following an accident (i.e., early fatalities, early
illnesses, latent cancer, and property damage). However, the Commission
believes that the statutorily prescribed limits of liability should be
adjusted to account for inflation.

The GAO report also recommends that the Commission reassess the Federal
government indemnity. The Commission believes that there is no objective
source of information available to reassess this indemnity and that this
is an area for the exercise of Congressional judgment.

Finally, in response to the recommendation that the Commission reassess
the financial impact of increasing the present $5 million retrospective
premium, I have attached a copy of a financial impact study completed by
the staff last year which updates earlier information contained in a

1976 report prepared for the Commission by Dr. Ronald Melicher of the
University of Colorado, NR-AIG-003, "Financial Implications of Retrospective
Premium Assessments on Electric Utilities" {copy enclosed). This report
assessed the financial impact of various retrospective premiums on
representative utilities. The staff study provides additional information
in this area as well as a sensitivity analysis of the impact of increasing
the retrosrective premium to $20 million per reactor. This type of



Mr. James T. McIntyre -3-

review should be reaguired for Congress in assessing the tradeoff between
the cos.s of requiring additional protection through increased premiums
and the cists of providing power. We do not present this study as
definitive, since we are not experts in the financial management of
utilities.

L}

Sincerely,

%JM

ohn F. Ahearne

Enclosures:
1. NUREG-0715, "Task Force Report
on Interim Operation of Indian Point"
2. NR-AIG-003, "Financial Implications
of Retrospective Premium Assessments
on Electric Utilities"
3. Financial Impact Study
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