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ABSTRACT

Thus regulatory analysis provides the supporting information 10r a proposed rule that wl
amend the Nuclear Regulatory Comrmussion’s requirements tor env:ronmenta: resview of
apphcations for renewai of nuclear power plant operating licenses  Atter considenng vancus
opuions, the staff 1dentified and analyzed two major alternatives  Alternative A 1<t not amend
the regulations and to perform environmental reviews under the ¢ usting reguiatons  Alternative B
15 to assess, on a generic basis, the environmental impacts of renew ing the operating license ¢t
individual nuclear power plants, and define the issues that will need to be turther analvzed or a
case-by-case basis The findings of this assessment are to be codinied 1in 20 CFR 51 The star! has

selected Alternative B as the preferred altermative.
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1.0 DISCUSSION OF THL ISSUL

NRC proposes toassue amendments toats regulatons in 10 C1TF Part 51 o codity the results
ol g penenic environmental evaluabion ot the :mpacts assocrated with the heense renewal of
i idual nuddear power plants The resuits o1 ths evaluation are contained 1n the dratt Genene
Environmental Impact Statement (GEIS) (NUKEG 1437). Expenence has shown that for certarn
environmental and satety issues, Tulernaking can vield a number of socictal benefits of direct or

indirect importance, such as.

(1) Fnhanced stabihty and predictabibiny of the licensing process by providing regulatory
caternig and requirernents in discrete generic arcas on matters that are sipruticant in the
review and approval of license apphcations.

(2} Fnhanced pubhe understanding and confidence in the inteprity of the hiiensing process
by bringing out for pubhic paruapation important genert ssues that are o concern to
the agency and to the public

1

Fnhanced admimistratine efficiency 1in hicensing by removing. in whole oran part,
genencassues trom staff review and adjudicatory resolution inindividual hicensing,
proceedings and/or by estabhishing the importance (or lack ot importance) of vanous
safety and environmental issues to the deaision process

v Anoverall savings in the utihzation of resources in the licensing process by the utihty
industry, those of the public whose interests may be affected by rulemabang, the NRC,

and other Federal agencies, State and local government.

Operating licenses for the earliest comumeraal nuclear plants wiil bepin to expire 1o the
vear 2006 The uhbtvindustry, DOE and the NRC have begun laviny, the groundwork {or hicense
renewal that will permat the continued safe and reliable operation of many Liensed nudlear power
plants well beyond their onginal 40-year hcense terms. Many electrical utilities have expressed
interest in renewal ot their currently held operating heenses for an addibional period ot une

The NRC understands that the first two applications for hicense renewal will be submitted
in 1991 1992 Based on discussions with heensees and industry representatives NRC antiapates
that a significant peruentage of exasting plants will submit applications for rencwal of ther
cperating license W to 20 years prior to their expiration The NRC has issued a proposed rule,
1P CET S TRegminements tor Kenewal of Operatung Licensos for Nuclear Power Plants’ (55 Fed
P 297 Tuly 17 1990, that would establish the requirements tha ancapphoant for renewal of
nootar powes s lant operating heense must meet, the snformation thas mast be ssbmatted to the
O rreview o that the apency can determine whether these requoresnents have arofact been

e ared the apnde ation prooedures
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In addihon to the procedural and technical rulemaking under 10 CFR Part 54 the NRC 1»
pur: nng a separate rulemaking on 10 CFR Part 51 to genencally address potential environmer:a.
impacts from renewal of the operating license of individual nuclear power plants. This rulemaning
defines potential environmental impacts that need to be addressed sn submuttals to the NRC for
review as a part of the application for license renewal of individual nuclear power plants

The NRC has concluded that there has been sufficient expenence with power plant
operation, maintenance, refurbishment and associated environmental tmpacts to predict the types
and magrutude of environmental effects that may anse from renewal of operating hcenses and the
resulting extended plar.. operation.

As a part of the rulemaking, a GEIS has been prepared to assess which environmental
impacts may occur, under what arcumstances and their possible level of significance (Ref. 1.
Results thus far indicate the feasibility of categonzing environmental tmpacts as follows

Category 1. A genenc conclusion on the impact can be reached for all affected plants

Category 2 A genenc conclusion on the impact can be reached tor plants that tall

within defined bounds.

Category 3. The environmental impact must be evaluated in each individual license

renewal applicabon. A generic conclusion on the impact was not reached

for any affected plants.

In addition, the results of the study and changes to Part 51 provides the bases for a license
renewal supplement to Regulatory Guide 4.2 “Preparation of Environmental Reports for Nuclear
Power Stations ~

The NRC has sought the views of the public, industry, and other Federal agencies in
preparanon for thus rulemaking. An advance notice of proposed ruiemaking {ANPR) entitled,
"License Renewa! for Nuciear Power Plants. Scope of Environmental Effects,” (55 Fed. Reg. 29964,
huly 23, 1990) was 1ssued. The advance notice outlined the proposed scope of environmental impact»
to be addressed, and also identified alternatives for codification in Part 51. Comments were

requested and the following questions were asked:

1 s a genenc environmental impact statement, or an environmental assessment, regquired

by NEPA to support this proposed rulermaking, or can the rulemaking be supported by a

technical study”

r)

What alternative forms of codifying the findings of the genenc environmental impact
statemen! should be considered?

3 What activities associated with hicense renewal will load to environmental imypact”

Bv wrat mecnamsm will they lead to impacts?
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4 What topcal areas should be covered in the genenic environmental impact statement?
Should the praposed outhne be supplemented or restructured?

5. For each topical arca what are the specific environmental issues that should be
addressed?

6. For cach topical area and each specific 1ssue what information and data are required to
perform generic analyses? Where do the information and data exist?

7. For cach topical area and each specific issue what cntena should be used to judge the
sigruficance of the environmental impact?

8. For each topical area and each specific 1ssue what 1s the potential for successful genenc
analysis?

9. What length of extended operating time can reasonably be addressed 1n the proposed
rulernaking? To what extent is it possible to reach genenc conclusion about the
environmental impacts which would be applicable to plants having renewed operating

licenses expinng in the year 2030, or 2040, 2050?

In summary, 29 commenits were received, 19 supported the rulemaking. 7 supported it with
qualifications, and 3 opposed it An industry group with support from 16 utilites recommended
using a gencnic environmental survey as a preferred technical method. All of the comments and
recommendations have been considered by the NRC in the development of the proposed
amendments to Part 51, the GEIS, the supporting guidance of Reg. Guide 4 2, and an Environmental
Standard Review Plan (ESRP), NUREG-1429.

2.0 OBJECTIVLES OF THE PROPOSED RULEMAKING

The proposed changes to 10 CFR Part 51 will enable the NRC to achieve the following

objectives.

«  To simphty the preparauon of the environmental report by defining the potental
genenc and speafic environmental impacts that must be addressed.

* To improve the efficiency in the NRC's review by removing, such generic potential
environmental impacts that pose no significant impact to the environment from staff
review and adjudicatory resolution in individual hicense renewa  proceedings

¢ To permmit the use of an environmental assessment (EA) and a finding of no significant
tmpact (FONSH  This rulemaking would reduce resource requirements when the
information presented in an applicant's environmental report demonstrates that there

are ne signdicant environmental impacts associated with the hmited set of 1ssues thar

are assessed
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+ Toidennfy genenc environmental impacts for public participation to achieve

understanding and resolution. so that heanngs for individual plant EISs will be more

efficient.

[t most of these objectives are realized, there should be an overall savings in the utihzation of

resources by the public, the utility industry, the NRC and other Federal agencies, and state and

local govermments.

3.0 ALTERNATIVES

In considenng alternatives to the proposed rulemaking for Part 51, the NRC staff has taken
into consideration 1ts past expenence with environmental impact statements (ElSs), environmental
assessments (EAs), generic environmental impact statements (GEISs), genenc environmental surveys
(GESs), and a detailed review of the public comments on proposed Part 51. A wide spectrum of
possible options were considered. For example:

No rulemaking,

Use of a GEIS as basis for proposed amendments to Part 51

Use of a GES as basis for amending Part 51

A categorical exclusion for license renewal

Establish an 5-3 type table/chart (§51.50) for license renewal

Possible combinations of the above.

On review of these possible options, it was concluded that although the use of the GES (option 3)

rmight eliminate certain publication, review and NEPA scoping requirements, these marginal
advantages were not considered sufficient to outweigh the perceived disadvantage of whether such
a non-NEPA document would be able to sustain legal challenges. In the case of option 4, it was not
deemed possible to make the necessary finding that each unit that may apply for license renewal
would not have some significant effect on the environment. Option 5 was proven to be impractical
since all future environmental impacts of license renewal at individual unit sites were not amenabie
10 generic assessment now. With the determination to remove options 3, 4, and 5 from consideration,
ophon 6 was no longer deemed reasonable because the remaining options (1 and 2) are viewed to be
mutually exclusive. Accordingly, the remaining options were judged to provide two reasonable

alternatives that could be used to adequately charactenze the costs and benefits of the proposed
action to amend Part 51.

Altermative A - Nog Rulemaking. This alternative 1s a continuaton of the current 10 CFR 51

regulabons that require hcense renewal applicants to submut to the NRC a comprehensive update
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to their Environmental Repont (ER). The whole range of environmental 1ssues related to operation
ot cach unut and any incremental changes related to extended operation under the terms of hicense
renewal would be addressed. The NRC staff would have to review this suppiement to the ER and
prepare a draft EIS that addressed all environmental impacts associated with the extended
operation of the urut under the terms of a renewed license. This would be done in accordance with
§51.70 and 51.71. Requests for comments on the draft EIS in accordance with §51.73 and 51.74 would
be required. This would be tollowed by the issuance of a final EIS and an opportunity for heanng

would also occur for each individual unit's license renewal EIS.

N ive B - Undertake Rulemaki 10 CFR Part §1to G ically Add
Envi 1 p ially Resulting F Nuclear P Plant Li R | Thus
alternative limits the environmental impact issues that must be addressed on a plant-specific
basis. Environmental impact issues that can be addressed in a generic sense, and for which findings
of acceptability for all affected plants could be made, would not have to be analvzed on a plant-
specific basis. Rather, these environmental issues and findings associated with license renewal
would be reated generically, and this generic treatment would form the basi< for a rule change to 10
CFR 51 to limit the scope of issues that would need to be considered in individual applications for
license renewal. Alternative B would require the review and comment penods for the GEIS as
required for the draft EIS under Alternative A. However, on conclusion of this process, no further
liigation would be necessary or permitted on the findings of the GEIS in individual unit
environmental reviews. Category 1 issues would not be addressed. Licensees would, however,
address all Category 2 and Category 3 issues.

The GEIS is projected to limit environmental review activity at the time of individual
plant license renewal. Alternative B reduces the effort needed by licensees to prepare their license
renewal environmental report (ER) update. It also reduces the effort needed by the NRC to review
the updated ER and to prepare either a draft EA or an EIS for only a imuted number of 1ssues If the
staff deterrmunes publication of a plant-specific draft EIS is necessary. it would follow the same
procedures as in Alternative A including an opportunity for heaning, but would consider a narrower
set of 1ssues. The major difference ass«ciated with this determination 1s that the EA would not
require both a drutt and final version or consideration of public comments in between. The EA could
resultin a finding of no significant impact (FONSI) or a deterrrunanon that an EIS 1s required  In
the event of a FONSI, the cost-benefit balancing conclusion reached in the GEIS and codified 1n
Tart 51 would not be reassessed. The cost of an EA and FONSI1 will be less than that of an EIS
However, the following cost estimates are for a full EIS (Alternative A) and a himuted EiS
{Alternauve B), thus resulting in conservatively low estimates of the savings of implementng

Alternative B
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4.0 COSTS

Thus section discusses the cost impacts of the two alternatives 1dentified 1n Section 3. The
two alternatives delineated above will impact costs to both industry and the NRC associated with
license renewal environmental evaluations. Other than cost implications, there are no consequences
associated with thus proposed rulemaking acthion. The environmental documents which must be
generated, whether based on the no-action alternative or the approach taking advantage of generic
findings, must provide equivalent protection to the environment. Any actions taken as a result of
these assessments, therefore, are assumed to be the same for either approach. That 1s, the plant
configuration and operat:on into the license renewal period, and the resulting impacts to the
environment, would be the same under either alternative. Any changes in plant structures, systems,
and components, or in operating parameters would be primarily dnven by the review process
required by 10 CFR Part 54. There would be no difference in environmental nsk for any plant
between the two alternatives, and there would be no difference in radiological exposure associated
with either routine operation or accidents. Therefore, only cost consequences are applicable, and
only these are considered in this analysis.

The followirg discussions develop the costs for each approach. and eshmate the

incremental imp - . \savings) associated with the adoption of Alternative B.

41. COSTBASIS

The cost evaluations for the Part 51 regulatory analysis assume that the effort required to
prepare a comprehensive license renewal update to a plant's ER would be roughly comparable to, or
at least not greater than, the effort required for the update provided at the Operating License (OL)
stage of a plant’s licensing process. NUREG-0499, “Preliminary Statement on General Policy for

Rulemaking to Improve Nuclear Power Plant Licensing,” (Ref. 2) estimates that such efforts at the

OL stage were as follows

Licensee Efforts for OL Stage ER 5000 to 15000 person-hours
NRC Review and EIS Eifforts 2000 to 4000 person-hours.

The NRC efforts cited were those associated with the review of the applicant's ER update, and the
preparation of the Environmental Impact Statement for the plant. Thev include efforts of both
NRC contractors and NRC staff  Both the industry and NRC effort estimates include allowance for
hearings

The efforts required te perform the equivalent activities for hicense renewal purposes are

cstimated to be at about the midpoint of the range ated above for the FR and EIS generated at the
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OL stage of the onginal plant heensing. This estimate 1s thought to be somewhat conservative
since plants seeking License rencwal will have actual environmental impact data to draw upon trom
the initial construction and operation expenence. Also, ongoing licensee and government agency
assessments of nuclear plant environmental impacts could possibly riduce the effort needed to
produce both an ER update for license renewal and the related NRC review efforts. However, the
benefit ot such information 1s difficult to quantify a pnors, and such information may not be
available for all plants. The efforts associated with the generation ot a hcense renewal ER
update, its review by the NRC, and the generation of the updated EIS for that plant are estimated

to be as follows:

Licensee License Renewal ER Update 10000 person-hours
NRC Review and EIS Efforts 3000 person-hours

These eshmates are thought to be reasonably representative of what mught occur  There will
undoubtedly be considerable variation in the effort required from one plant to the next The
sensitivity of the cost impacts to possible variations in the plant-speafic efionts required are
addressed in Section 4.5

The costs associated with generating and reviewing license renewal ERs are based on the
following labor rates. They are taken from NRC's generic cost estimating guidelines (Ref. 3), and

the base rates are suitably escalated to reflect 1991 dollars.

Licensee labor rate {19918, fully burdened) $49.30/person-hour
NRC labor rate (1991$) $47.90/ person-hour

The industry rate represents fully-burdened cost. The rate shown assumes that a combinanon ot
utihty staff and contractors or consultants prepare the ER.

The NRC hourly rate shown above reflects incremental costs associated with rulemaking
actions. As such, 1t assumes that certain of NRC's overhead costs are fixed, and would not change
because of the proposed rulemaking In actuality license renewal 15 ikely to require the hinng of
additional NRC staff_and to some extent NRC overhead costs could increase  For the purposes of
thus analysis, these overhead costs are not included. The effect of this approach 1s to understate
the cost savings associated with the proposed alternanhve.

The draft GEIS encompasses 118 commerdal nuclear power generating units in the United
States  This excludes Grand Guif Nuclear Station Unit 2, Perry Nuclear Plant Unit 2, and
Washington Nuclear Project Units 1 and 3, whose construction has been indefimitely suspended, arc
excluded The 118 units are owned bv 52 electnic utilities and are located at 74 plant siies  Thrs

same reactor population. minus Rancho Seco and Shoreham units cwhose « peration in the future i

~J
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very unlikely), were considered as potential applicants for heense renewal - Since multiple
unit/plant sites will have to apply separately for each unit, 116 unuts/ plants were assumed to
represent the potential number at applications tar heense renewal that should be considered for the

calculation of industry-wide costs

42 ALTERNATIVE A COST IMPACTS

Altemative A, as noted above, 1s the "no rulemkaing” option  Lxisting regulations
regarding environmental assessments must be followed. These current regulations require that a
comprehensive ER update and supplemental EIS be produced for each plant proposed for hicense
renewal. All environmental 1ssues would have to be addressed.

Tab.. 1 summarnizes the cost impacts to both the nuclear industry and to the NRC. The
consequences considenng the reactor population as a whole depend on the number of plants for
which license renewal 1s sought. In Table 1 the costs are given as a fraction of the current plant
population applying for license renewal. The table also shows costs as a function of discount rate

Rates of 0%, 5%, and 10% are used to cover the practical range of possibilities for the foresecable

future. For each combination of reactor population fraction appiying for license renewal and
discount rate, separate values are pre,ented for industry costs, NRC cost, and total costs (combined
industry and NRC). Table 1 displays implementation costs only. Considerations of development
cost impacts are addressed in Sechon 4.5.

The costs displayed in Table 1 are based on the assumption that apphications for hcense
renewal will typically be submitted twelve years prior to the expiration of the onginal 40-year
license  This assumption is consistent with the time profile used in NUREG-1362 (draft),
"Regulatory Analysis for Proposed Rule on Nuclear Power Plant License Renewal,” (Ret 4) The
exceptions to this assumption apply to the License Renewal Lead Plants, Yankee Rowe, a
pressunzed water reactor (PWR), and Monticello, a boiling water reactor (BWR) The current
licenses for these two plants expire 1n the years 2000 and 2011, respectively. The cust analvsis
pertormed here assumed that the Yankee submuttal for license renewal would be made 1n 1991, and
that for Montcello would be 1n 1992, The assumption was also made that both rankee and
Monncello would be among the plants applying for license renewal, regardless of the fraction of the
rlant population to actually do so.

The use ot discount rates other than 0% requires a tirne profile ol license renewal
appiicabons . Whyle it 1s not known what the actual time profile of apphications will be, the
profie used v shownan Figure 1 The plot shows the number of hicense renewal applications
sud nutted per vear assuming, that each submuttal 1s made 12 yean betore the 40-year license
capiration datre For the cases where less than 100% of the plants seck License renewal the turther

assumption was nuide that the number of applications submitted inany given vear would be
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proportionately reduced compared to the number shown in Figure 1. Since the Yankere and
Monticello applications are assumed for all scenanos, and since these applications occur in the near
tatere, the costs displaved in Table 1 are not quite proportional to the percentage of plants appiving

tor Iicense renewal  Changes in the tume protile of applications will result in difterent present

values ot cost but does not significantly atfect the relative cost of Alternative A compared to

Alternative B

Number of Apphcatione

OJllll l vl_ll | , IMJ

1840 1995 2000 2005 2010 2015 2020 2025

Year

Figure 1. Number of License Renewal Applications per Year

Table1
Implementation Costs for Alternative A
(Cost in 1091991 §)

Percent of Reactor Population Discount Rates
Applying for License Renewal %

Industry Costs

%

25% 8.6

50%:

100%
NRC Costs

5%

50%.

100%
Total Costs

25%

S0%

100%
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4.2.1 INDUSTRY COSTS
The licensee s ettort needed to prepare a comprehensive, updated ER on anyv individual !
plaat tor which an apphcation ror License rencwal 1s submutied 15 estimated to be 10,000 person
hours At $49 30/person-hour, this results 1n an estimated cost of about $493.000 per plant in 199}
dollars.
Table 1 ndicates that industry costs associated with the preparation of ERs under
Altermative A could be as high as $57 rmullion. This assumes that all 116 plants in the current
population (does not include Rancho Seco and Shoreham) apply for license renewal Projected costs
decrease rapidly with increasing discount rates. This occurs because the license renewal
applications, and 1netr assocated environmental assessments, are spread out over a considerable

penod of time.

4.2.2 NRCCOSTS

As noted in Section 4 1, WRC's etforts assoaated with the review of license renewal ERs
and the generation of plant E1Ss 15 estimated to be about 3000 person-hours per plant under
Alternatve A This equates to NRC labor costs of about $144.000 per plant

Table 1 presents estimates of NRC costs when considenng the overall reactor population
that mav apply for hicense renewal. The NRC costs associated with Alternative A implementation
are estimated to be as much as 317 multlion or as little as $2 mullion, depending on the number of

relicensi~ , applications received and processed and on the discount rate assumed

423 TOTAL ALTERNATIVE A IMPLEMENTATION COSTS

The totals shown in Table 1 1indicate that the combined cost to both industny and the NRC
are estimated to be in the range of about $7 mithon to $74 million. The values displaved for the 57
discount rate are judged to be most realistic, and for thus scenano the costs range from about §11

multhion to $41 miilion

43 ALTERNATIVE B COST IMPACTS

The draft GEIS groups all of the varous potential environmental impacts into one-hundred
four (104)1ssues It classiies each suchissue according to the three categones noted 1in Secton | G
Ot the ene-hundred tour environmental impact 1ssue groupings evaluatcd in the draft GLIS. mam
arc of potentiat consequence only for certain types of plants The maximum nv nt 7 of 1ssue grouping
that would have to be addressed tor any individual plant 15 ninety-seven (6°)  key parameters
that establish the number of 1ssut groupings pertinent to a given nuclear piant include, among
others, the tvpe of cooling svstem and the ulnmate heat sink The drati GEIS identified twents

four 1243 hicenss renewal environmental impact issues that fell into Catepones 2and 3 These are

10

OAGI0001298 00015



the issue groupings that could potentiaily be addressed by all plants tor which hicense renewal
applications are made, or by all such plants whose impacts mught fall cutside of the bounds
evaluated 1n the GEIS  On the other hand, more than eighty (80) 1ssues are addressed on a generic
basis (Category 1), and need not be addressed in individual license renewal applications. The
computation of Alternative B costs, therefore, involved evaluating the number of non-genenc 1ssues
associated with the dii =t types of nuclear plants.

A review of the Category 2 and 3 areas indicates that several apply only to certain types ot
plants. For example, in aquatic ecology three Category 2 issues apply only to plants with once-
through heat dissipation systems and another three apply only to plants with cooling pond heat
dissipation systems. This analysis 1s based on the simplifying assumption that each applicant
applying for hecense renewal will expend effo.: on twenty-two issues on a plant-specitic basis.

Given the number of issucs to be addressed on a plant-specific basis, cost consequences
associated with Alternative B can be assessed for individual plants and for the industry as a
whole. This requires that assumptions be made as to the cost of addressing each plant-speafic
1ssue. For the current assessment, cost per area was established simpiyv by dividiag the total effort
needed to perform a comprehensive assessment by the maxamum number of 1ssues addressed in such
an effort. In reabity, of course, each environmental issue will require an evaluation whach involves
either more or less than the average effort. The effort required will depend on the complexity of
the 1ssue, and for a particular issue will likely vary from one plant to the next. While issue-
specific complexity could have been assessed, and labor efforts adjusted accordingly, this approach:
would introduce additional uncertainties into the evaluabon and was not used 1n this analys:s

The NRC's costs associated with the review of the licensee s ER submittal, and the
preparation of the corresponding EIS or EA, were estimated in a manner analogous to the
development of Licensee costs. NRC's labor effort per issue was established based on the eshmated
elfort needed to conduct a comprehensive review of a full scale ER, as discussed 1n Section 4.1.

Table 2 summarizes the estimated cost impacts to both industrv and the NRC associated
with the implementation of Alternative B. As with Table 1 for Alternative A, costs are shown tor
three discount rates and for three different fractions of the hght water reactor power plant

population secking license renewal. Total implementation costs are also displayed.

n
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Table 2
Implementation Costs for Alternative B
(Cost in 10°1991°§)

Percent of Reactor Population Discount Rates
—_.Applying for License Reneyal % % 10%
Industry Costs
25% 48 30 23
50% 8.6 51 36
100% 16.3 9.3 6.2
NRC Costs
25% 14 09 7
50% 25 1.5 1.0
100% 47 27 1.8
Total Costs
25% 6.2 39 30
50% 11.1 6.6 4.6
100% 21.0 120 8.0

43.1 INDUSTRY COSTS

As noted in Section 4.1, the licensee’s effort needed to prepare a comprehensive, updated ER
on any plant for which an application for license renewal is submitted is estimated to be 10,000
person-hours. Based on a maximum of ninety-seven (97) issues to be addressed in a comprehensive
effort, this yrelds an average of slightly more than 103 person-hours per 1ssue. This per-issue
effort, coupled with the estimate that each plant will have to address twenty-two plant specific
1ssue areas, yields estimates of industry ccsts. For the industry as a whole, assurmung 116 plants

apply for license renewal, and for the "average” plant effort associated with Alternative B, the

results are as follows:

Total Industry Cost (undiscounted 1991%) $16 million
Average Plant Cost (undiscounted 1991$) $134,000.

The average plant costs given here do not factor in the costs incurred by the lead plants.

The industry costs noted above assume that the two lead plants, Yankee and Monticello,
will not benefit from the proposed Part 51 rulemaking, and that both plants will have to prepare
comprehensive ERs. The costs for their efforts are assumed to be $493.000 per plant, and these costs
are reflected 1n the $16 million quoted for the total industry cost. Also, this industry total cost
assumes that all 116 plants in the reactor population apply for license renewal. The costs are
undiscounted, 1.¢., they do not reflect the ime spread over which these expenditures are hikely to

OCCUr.

12
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The Alternative B consequences to industry as a whole depend on the numt er ot fachities for
which bcense renewal 1s sought The values presented 1n Table 2 indicate that costs to indusiry
under Alternabive B arc estimated to range from as little as $2.3 mullion to more than $16 milhon,
depending on the scenario considered.

The costs displayed in Table 2 are based on the same set of assumphons used to define
Alternabve A consequences. They assume that, except for the Yankee and Mcaticello plants,
license renewal applications will typically be submitted twelve years prior to the expiration of
the original 40-year hcense. The time profile of number of applications per vear shown in Figure 1

was used to develop Table 2.

43.2 NRCCOSTS

Section 4.1 ni.*ed that the NRC's effort to review a comprehensive hicense renewal ER, and
prepare the attendant EIS, is estimated to require on the order of 3000 person-hours. Based on a
total of ninety-seven 1ssues that would be addressed in a comprehensive eftort as discussed
previously in Section 4.3, this gives an average effort of slightly more than 30 person-hours per
1issue areas. NRC's potential overall expenditures for industry-wide relicensing ER reviews are

esimated below. Per plant average expenditures are also noted.

Total Potennial NRC Cost (undiscounted 1991$) $4.7 mullion
NRC Average Per-Plant Cost (undiscounted 19918) $36,000.

Table 2 gives NRC costs associated with the acoption of Alternative B. Costs are

displayed based on the percentage of the reactor plant population seelkung hicense renewal and on

altermative discount rates.

43.3 TOTAL ALTERNATIVE B IMPLEMENTATION COSTS

The totals shown in Table 2 indicate that the Alternative B combined implementation cost
to both indusory and the NRC are estimated to be in the range of about $3 mmulhion to $21 mullion
The lower figure corresponds to a small fraction of the reactor population pursuing license renewal
together with a high (10%) discount rate. The high figure corresponds to all plants seeking hcense
renewal and 0% discount rate. The values displayed for the 5% discount rate arc judged to be most

reahisuc, and for thus scenario the costs range from about $4 million to $12 nulhion

14 INCREMENTAL IMPACTS ASSOCIATED WITH THE ADOFTION OF ALTERNATIVE B
Nuclear plant hcense renewal, 1f 1t 1s pursued, will require that applicants perform an
assessment of potential environmental impacts associated with extended plant hfe This

requircment can be met with either Alternative A. the no-rulemaking altemative, or Alternative B
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whuch reduces the number of environmental ssues that must be addressed on a plant-specific bas:s

The proposed changes to 10 CFR Part 51, and as represented by Alternatve B can sigruficantly
reduce the burden on both industry and the NRC regarding the preparanon and review of
environmental report updates associated with license renewal and the preparation of the EIS, EA
The drai* GEIS indicates that, of the total 1ssues that must be addressed. the majonty can be
addressed on a genenc basis. The proposed changes to 10 CFR Part 51 would hmut those license
renewal environmental issues which need to be considered on a plant-specific basis and, therefore,
would result in significant cost savings to both industry and the NRC. Table 3 summanzes these
estimated cost savings Overall industry savings are esamated to range from about $41 mullion for
a high percentage of the plant population seeking license renewal and a low discount rate to abou!
$3 million if few plants apply a* 1 a high discount rate prevails. Savings to the NRC due to the
adopton of Alternative B range fror. about $12 million to about §1 mullion over the range of

conditions noted The combined sa+ 'ngs to both industry and the NRC range from about $53 million

to $4 mullion

Table 3

Incremental Impacts Associated With
the Adoption of Alternative B

{Cost in 105 1991 §)
Percent of Reactor Population Discount Rates
Applying for License Renewal ¥ ¥ _107%
Industry Costs
25% (-Nn0.2 (-)5.0 (-)3.5
50% (-)20.5 {(-)11.2 (-)7.0
100% (-40.9 (-322.3 (-)141
NRC Costs
25% (-)3.0 -}1.6 (-)1.0
50% (-)5.9 (-13.3 -)2.1
100% (-)11.9 (-16.5 (-)4.1
Total Costs
25% (-)13.2 7.2 (-'4.5
50% (-)26.4 114 5 -39 1
100% {-)52.9 ()28 8 {-118 2

-)Denotes cost savings

i5 SENSITIVITY STUDIES
Thus section discusses the effects of two different elements that can be considered in detiming

costs of the twoe alternatves . The first considers the effects of NRC -+ regulation development (st

OAGI0001298 00019



The second considers the effects of the base level of effort required to prepare and review the

necessary environmental impacts documentation.

4.5.1 REGULATORY DEVELOPLENT COSTS

The NRC has expended «oauidzrable resources in the development of the proposed changes
to 10 CFR Part 51. These resources include t..e efforts needed to develop the proposed changes,
prepare the draft GEIS, and perform related actions. The proposed rule will also require the
development of a Regulatory Guide for the preparation of updated hicense renewal environmental
reports. Sirrularly, an Environmental Standard Review Plan must be developed to assist the NRC
in 115 review of the ERs submutted with license renewal applications.

NRC development efforts are also associated with Alternative A, which 1s the
continuation of current requirements. In the absence of the proposed chariges to 10 CFR Part 51, an
updated license renewal environmental report Regulatory Guide is snll needed. as 15 an updated
Environmental Standard Review Plan for the review of these environmental documents submitted
by applicants.

Estimates of NRC's regulatory development efforts and costs assoaated with both

Alternative A and the proposed Altermative B are as follows:

Allernative A Alternative B
NRC Professional Staff Effort 14 staff months 88 staff months
Staff Cost, 1991% $116,000 $730,000
Contractor Assistance, 19913 $1,150,000 $3.800.000
Totals, 1991% $1,270,000 $4,530,000

The major distinction between the developmental costs of Alternatives A and B, aside from
their absolute size, 15 that A’s costs are yet to be incurred whereas B's. for the most part, are
already sunk. Because Alternahve A's developmental costs are still outstanding they are an
appropnate consideration 1n this regulatory analysis. Only if A is selected will developmental
costs on the order of $1 mullion be expended. Thus, the incremental cost to proceed with A 15 §1
mullion. Alternatively. if B were chosen, the incremental impact would be considerably smatier
because most of 1ts developmental expenditures are sunk costs and as such are no longer relevant.
That 1s, the sunk costs exist independent of our ultimate decision and. therefore, they are not
incrementat impacts that can be attnbuted to Alternative B. That portion of B's developmental
costs Jhat are suill outstanding are relevant but are projected tn be smaller than A’s developmenta!
costs However, for conservatism, the staff assumes they are equivaient and thus the cost

imphcatons of NRC developmental costs are assumed to be neutral in this regulatory analvsis Ir
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order to see if these sunk costs would have any effect on the bottom hine conclusions, a se sitvity
study was performed that includes the sunk costs
Table 4 shows the impact on costs when the expenditures for NRC's regulation development
are included in the assessment. The values shown are based on a 5% discount rate. Separate sets of
figures are shown for Alternative A, Alternative B, and the differences between Alternative B and
Alternative A. The higher development costs of Alternative B are more than offset by the savings
possible by implementing the proposed changes to 10 CFR Part 51. With the 5% discount rate, the
savings range from about $4 million to about $26 million, depending on the number of plants secking
license renewal. At lower discount rates the savings increase for Altermative B relative to
Alternative A. Even under the conditions of a small fraction (25%) of the reactor populaton
applying for license renewal and a hugher discount rate (~10%) Alternative B remains less costly
than Alternative A, including consideraton given to the greater regulation development costs of
Alternative B.
Table 4
Overall Costs Associated With License Renewal
Environmental Impact Evaluations and Reviews

(106 1991 §)
5% Discount Rate

Incremental Costs

Percent of Reactor Population Alternative Alternative Alt B
——Applying for License Renewal A B Relativeto AlLL A
Industry Costs
25 B.6 3.0 (-)5.6
50 163 5.1 (-311.2
100 316 9.3 (-)22.3
NRC Costs
25 25 0.9 (-11.6
50 4.7 1.5 (-)33
100 9.2 2.7 (-)6.5
NRC Development Costs 13 45 32
Total Costs
25 124 B4 -)4.0
50 23 111 {-111.2
100 421 16.5 (-)25.6

(-} Denotes cost savings

4.5.2  SENSITIVITY TO ENVIRONMENTAL REPORT AND EIS/EA PREPARATION EFFORTS
Section 4 1 noted that there 1s uncertainty 1n the level of effort required tor hicensees to

prepare an ER supplement to accompany their license renewal submuttals  Simularly, the level of

OAGI0001298 00021



eftort to be expended by the NRC in the review of these subruttals and the attendant preparation
ot the EIS for each plant 15 also somewhat uncertain. The reference level of effort assumed for the
hicensee o prepare an ER for Alternative A was 10,000 person-hours, and the corresponding NRC
review and EIS/EA preparation effort was 3.6 person-hours. By takang full advantage of existing
FRs and the environmental impact data collected over the years of plant ope -atwon, 1t 1s possible
that licensee cfforts could be considerably less than the base effort assumed  Similarly,
larger efforts are also possible. For applications for which a FONSI 1s suppontable, 1t is hikely
that a lower level of effort may be necessary of applicants as well as the NRC

The sensitvity of the cost results to the level of effort required to prepare and review the
necessary environmental impact documents was explored. Table 5 shows the results of this
sensitivity study. The savings attributable to the adoption of Alternative B relative to
Alternative A are shown for the reference case, and for cases based on one-half and 1.5 times the
reference level of effort The cost savings vary directly with the base ievel of effort required except
for the considerahion of regulation development costs. The development costs are assumed to remain
fixed, regardless of the base ER/EIS/EA preparation efforts assumed As indicated in Table 5, the
cost savings possible by adopting Alternative B decrease if the labor effort 1s lower than that

assumed for the reference case, and they increase if a higher labor effort 1s assumed.

4.6 IMFPACTS ON OTHER REQUIREMENTS

The proposed 10 CFR Part 51 will have no impact on other NRC programs. There will be a
positive benefit in the implementation of 10 CFR Part 54, "Requirements for Renewal of Operating
Licenses for Nuclear Power Plants,” but no other interactions. Since this rulemaking applies

speafically to NRC Licensees, no impact on other government agencies or state programs is foreseen

4.7 CONSTRAINTS

Since the lead hme for applications for license renewal can be up to 20 years, there will be
no constraint to implementation ansing from scheduling. The time allowed for public participation
through the ANTPR and the pubhcation of a proposed rule for comment should assure that no policy,
institutional or legal considerations that anse will be resolved before 1ssuance of the finai rule
change. Enforceabibity of the amended 10 CFR T'ant 51 will be no different than enforcement of the

regulations ot the existing 10 CFR 51. Since publication of the final rule, no enforcement problems

have been experienced It should be noted, however, that this rulemaking schedule may

OAGI0001298 00022



Table 5
Sensitivity of Cost Savings to ER and EIS/EA Preparation Efforts
(106 1991 §)
5% Discount Rate

Inaemental Costs of Alternative B
Relative to Altemative A

Percent of Reactor Population 0.5 x Base Base 1.5 x Base
—— Applying for License Renevwal Lae Case Case
Industry Costs
25 (-)2.8 (-)5.6 (-)8.4
50 (-)5.6 (-)11.2 (-)16.8
100 (-)11.2 (-)122.3 (-)335
NRC Costs
25 (-)0.8 116 (-)24
50 -n.z (-)3.3 (-)5.0
100 (-)3.2 (-)6.5 (-19.8
NRC Development Costs 32 32 32
Total Costs
25 (-)0.4 (-4 0 (-)7.6
50 (-)4.1 -311.2 (-)18.6
100 (-)11.2 (325 ¢ (-)401

(-) Denotes cost savings

not significantly benefit the two lead plants (Yankee Rowe and Monticello) who will submut
applications in 1991 and 1992. The extent of any benefits cannot be quantified for these lead plants,
even though the information developed thus far will be used to support the staff's environmental

findings for each plant.

5.0 DECISION RATIONALE

Adoption of the proposed rule would minimize the costs assoaated with evaluating the
environmental impacts caused by extending the operational licenses of commeraal nuclear power
reactors. There are no other 1mpacts associated with the adoption of the proposed rule

The adoption of the proposed rule is esimated to result in substantial cost savings to both
the nuclear industry and to the NRC. Savings are anticipated because the rule change would reduce
the license renewal environmental impact issues that need to be addressed on a plant-speafic basis
The proposed change to 10 CFR Part 51 would reduce or eiminate duplication of effort among
hicense renewai applicants in addressing those environmental 1ssues for which a generic conclusion
can be reached on the acceptability of the impacts for all affected plants  Overall industny savings

are esnmated tc iange from a high of about $41 million to about $3 mulliorn. depending on the
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percentage of the plant population seeking license renewal and the discount rates applicable. Cost

savings to individual applicants for hicense renewal are estimated to be about $360,000. Total NRC

savings due to the adoption of Alternative B range trom about $1 mullion to about $12 mulhion over
the range of conditions noted.

Considering the costs to both industry and the NRC, the total cost savings wiath Alternative
B range from 35 mullion to $53 mullion. With the use of the 5% discount rate, judged to be the most
realistic scenano, the savings range from $7 million to $29 million.

Based on the findings of this analysis, the staff has selected Alter..ative B as the preferred
approach.
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