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ABSTRACT

This regulatory analysis provides the sug porting information for a proposed i that +
amend the Nuclear Regulatory Commussion's requirements tor environmental review
n;q\]nd{;.my 10r renewal Of nuciear power § ant .-;-(.'a. ng Licenses After considerir g vano
ptions, the staff identified and analyzed two major alternatives. Alternative A i o not amend

g .

the regulations and 1« periorm environmental reviews unger the existing reguiations Alternative |
15 10 a55€85, 0N & genery basis, the environmenta IMPAacts of renewing the Operating NSt
individual nuclear power piants, and define the issues that will need to be further analvzed
case-by-case basis. The ’Ai'nf»"_t‘ Of this assessment are to be codified in 10 CFR ¢ The staff h

selected Adtermative B as the preferred alternative
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4. What topical areas should be co rered in the generic environmental impact statement?
Should the proposed outline be s1 pplemented or restructured?

5. For each topical area what are thy specific environmental issues that should be
addressed?

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

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

8. For each topical area and each specific issue what is the potential for successful generic
analysis?

9. What length of extended operating time can reasonably be addressed in the proposed
rulemaking? To what extent is it possible to reach generic conclusion about the
environmental impacts which would be applicable to plants having renewed operating
licenses expinng in the year 2030, or 2040, 20507

In summary, 29 comments were received, 19 supported the rulemaking, 7 supported it with
Qualifications, and > opposed it. An industry group with support from 16 utilities recommended
using a genenc 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, che GEIS, the supporting guidance of Reg. Guide 4.2, and an Environmental
Standard Review Plan (ESRP), NUREG-1429.

2.0 OBJECTIVES OF THE PROPOSED RULEMAKING
The proposed changes to 10 CFR Part 51 will enable the NRC to achieve the following
objectives.
* Tosimplify the preparation of the environmental report by defining the potential
genenc and specific environmental impacis that must be addressed.
¢ Toimprove the efficiency in the NRC's review by removing such generic potential
environmental impacts that pose no significant impact to the environment from stafi
review and adjudicatory resolution in individual license renewal proceedings.
¢ To pennit the use of an environmental assessment (EA) and a finding of no significant
impact (FONSI). This rulemaking would reduce resource requirements when the
information presented in an applicant's environmental report goxionstrates that there
are no significant environmental impacts associated with the limited set of issues tha

are azsessed



* 1o} tify generic environmental impacts for public participati to achieve
unueanding and re tion, so that heanngs for individual plant | will be more
(t#) {r [
If most of these objectives are realized, there should be an overall savings in the utilizatior
" % - N/ » e > ' aoDy » ¥
resources by the public, the utility industry, the NRC and othe Federa! agencies, and state and

iocal governments

3.0 ALTERNATIVES
In considering alternatives to the proposed rulemaking fer Part 51, the NT

into corsideration its past experience with environmental impact statements (EI1Ss), environmenta

assessments (EAs), generic environmental impact statements (GEISs genenic environmental surveys

(GESs), and a detailed review of the public comments on proposed Part 51. A wade spectrum of

possible options were considered. For example
! ! =

1. No rulemaking
2. Use of a GEIS as basis for proposed amendments to Part 51

3. Use of a GES as basis for amending Part 51
4. A categorical exclusion for license renewal
5. Establish an 53 type table/chart (851.50) for license renewal

6. Possible combinations of the above

On review of these possible options, it was concluded that although the use of the GES (option 3
mught eliminate certain publication, review and NEPA scoping requirements, these marginal
advantages were not considered sufficient to outweigh the perceived disadvantage of whether suct
a non-NEPA document would be able to sustain legal challenges. In the case of option 4, it was n
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 impractica

since all future environmental impacts of license renewal at individual unit sites were not amena

to generic assessment now. With the determination to remove options 3, 4, and 5 from considerat
option

on & was no longer deemed reasonable because the remaining options (1 and 2) are viewed to be

mutually exclusive. Accordingly, the remaining options were judged (¢ provide two reasonable

alternatives that couid be used to adequately charactenize the costs and benefits of the proposed

action tc amend Part 51
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to their Environmenital }t‘;-u'f ER). The whole range of environmental issues related ¢

of each unut and any incremental changes related to extended operation under the terms of |

renewal would be addressed. The NRC staff would have to review this suppiement to the ER

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 w

§51.70 and 51.71. Requests for comments on the draft EIS ir accordance with §51.73 and 51.74 wq

be required. This would be followed by the issuance of a final EIS and an opportunity for hearir

would also occur for each individual unit's license renewal FIS

Alternative B - Undertake Rulemaking t0 10 CFR Part 51 to Generically Address
Environmental Impacts Potentially Resulting From Nuclear Power Plant License Kenewal This

altemative limits the environmental impact issues that must be addressed on a plant-specif

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 renewa

would be treated generically, and this genernic treatment would form the basis for a rule change 1

CFRS

| to limit the scope of issues that would need to be considered in individual applications {
license renewal. Alternative B would require the review and comment periods for the GEIS as

required for the draft IS under Alternative A. However, on conclusion of this process, no furtt

or
no Il \

litigaton would be necessary or permitted on the findings of the GEIS in in

g - i\ .
dividual unit

environmental reviews. Category 1 issues would not be addressed. Licensees would, however

address all Category 2 and Category 3 issues

GEIS is projected to limit environmental review activity at the time of ind

individua

lant license renewal. Alternative B reduces the effort needed by licensees 1 prepare their licens

renewal environmental report (ER) update. It also reduces the effort needed by t}

ne

vf

the updated ER and to prepare either a draft EA or an EIS for only a limited number of issues

n of a plant-specific draft EIS is necessary, it

would follow the same
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COSTS

v~

I his sect disCusses the cost impacts of the two alternatives 1dentified 1n »ectior

two alternatives delineated above will impact costs 10 both Industry and the NEC associated w

license renewal environmental evaluations. Other than cost implications, there are no consegquence

associated with this proposed rulemaking action. The environmental documents which must be

generated, whether based on the no-action altervative or the approach taking advantage of gener

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 is, the plar

configuration and operation 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 pnmanly dnven by the review process

required by 10 CFR Part 54. There would be no difference in environmental nsk for any plant

4

between the two alternatives, and there would be no difference in radiological exposure associate

with either routine operation or accidents. Therefore, only cost consequences are appiicable, and

only these a~= considered in this anzlysis

The following discussions develep the costs for each approach, and estimate the

incremental impacts (savings) associated with the adoption of Alternative B

¢.1 COST BASIS

™ " ti . s Part 81 ™ - . ¢ $ %114 {4
i he COst evaluations 1or the l'art D1 reguiatory anaiysis assume that the etiort required ¢

prepare a comprehensive license renewal update to a plant's ER would be roughly compar

the effort required for the update provided at the Operating License

stage of a plant's licensing process. NUREG-0499, "Preliminary Statement on General Policy for

Power Plant Licensing,” (Ref. 2) estimates that such efforts at th
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OL stage of the original plant licensing. This estimate is thought to be somewhat conservative
since plants seeking license renewal will have actual environmental impact data to draw upon from
the initial construction and operation expenience. Also, ongoing licensee and government agency
assessments of nuclear plant environmental impacts could possibly reduce the effort needed to
produce both an ER update for license renewal and the related NRC review efforts. However, the
benefit of such information is difficult to quantify @ priori, and such information may not be
available for all plants. The efforts associated with the generation of a license 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 estimates are thought to be reasonably representative of what might 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-specific efforts 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 combination of
utility staff and contractors or consultants prepare the ER.

The NRC hourly rate shown above reflects incremental costs associated with rulemaking
actions. As such, it assumes that certain of NRC's overhead costs are fixed, and would not change
because of the proposed rulemaking. In actuality license renewal is likely to require the hiring of
additional NRC staff, and to some extent NRC overhead costs could increase. For the purposes of
this analysis, these overhead costs are not included. The effect of this approach is to understate
the cost savings associated with the proposed alternative.

The draft GEIS ercompasses 118 commerdal nuclear power generating units in the United
States. This excludes Crand Gulf Nuclear Station Unit 2, Perry Nuclear Plant Unit 2, and
Washington Nuclear Project Units 1 and 3, whose construction has been indefinitely suspended, arc
excluded. The 118 units are owned by 52 electric utilities and are located at 74 plant sites. This

same reactor populatior, minus Rancho Seco and Shoreham units (whose operation in the future is

~3



very unlikely), were considered as potential applicants for license renewal. Since multiple
unit/plant sites will have 1o apply separately for each unit, 116 units/plants were assumed to
represent the potential number of applications for license renewal that should be considered for the
calculation of industry-wide costs.

42 ALTERNATIVE A COST IMPACTS

Alternative A, as noted above, is the "no rulemkaing” option. Existing regulations
regarding environmental assessments must be followed. These current regulations rec ire that a
comprehensive ER update and supplemental EIS be produced for each plant proposed for license
renewal. All environmental issues would have to be addressed.

Table 1 sumsnarizes the cost impacts to both the nuclear industry and to the NRC. The
consequences considering the reactor population as a whole depend oi\ the number of plants for
which license renewal is 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 funation of discount ra.e.
Rates of 0%, 5%, and 10% are used to cover the practical range of possibilities for the foreseeable
future. For each combination of reactor population fraction applying for license renewal and
discount rate, separate values are presented for industry costs, NRC cost, and total costs (combined
industry and NRC). Table 1 displays implementation cos*s only. Considerations of development
cost impacts are addressed in Section 4.5.

The costs displayed in Table 1 are based on the assumption that applications for licens
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,” (Ref 4). The
exceptions to this assumption apply 1o 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 in the years 2000 and 2011, respectively. The cost analysis
performed here assumed that the Yankee submittal for license renewal would be made in 1991, and
that for Monticello would be in 1992. The assumption was also made that both Yankee and
Monticello would be among the plants applying for license renewal, regardle’s of the fraction of the
plant population to actually do so.

The use of discount rates other than 0% requires a titne profile of license renewal
appiications. While it is not known what the actual time jrofile of applications wili be, the
profile used is shown in Figure 1. The plot shows the number of license renewal applications
subrutied per year assuming that each submittal is made 12 years before the 40-year license
expiration date. For the cases where less than 100% of the plants seek license renewal, the further

assumption was made that the number of applications submutted in any given year would be
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421 INDUSTRY COSTS

Lhe Lcensee s eliort needed t ;'1" Are a mprehensive l'r\)d?l.%"" anv indivi
plant tor which an applicati for license renewal 18 submitted is estimated to be 10,000 per
hours. At $49.30/pers ! r, thus results an estimated st of about $4%3,000 per plant ir
dollars

Table 1 indicates that industry costs associated with the preparation of ERs under

Alternative A could be as high as $57 million. This assumes that all 116 plants in the curren

population (does not include Rancho Seco and Shoreham! apply for license renewal. Projected cost
gecrease Ta;‘i“.‘x with increasing discount rates. This occurs because the license renewa
r associated environmental assessments, are spread out over a considerable

4.2.2 NRC COSTS

As noted in Section 4.1, NRC's efforts assoaated with the review of license renewal ER
and the generation of plant ElSs is estimated to be about 30(X person-hours per plant under
Alternative A 1s equates to NRC labor costs of about $144,000 per plant

Table 1 pre  of NRC costs wher considening the overall reactor populat

that may apply 10or icense renewal

costs associated with Alternative A

are estimated to be as much as $17 million or as little as $2 million, depending on the numbs
relicensing applicahons received and processed and on the discount rate assumed
423 TOTAL ALTERNATIVE A IMPLEMENTATION COSTS
The totals shown in Table 1 indicate that the combined cost to both industry and the NR
are estimated to be in the range of about $7 million to $74 million. The values displaved f«
discount rate are judged to be most realistic, and for this scenano the costs range from about $
mullion to $41 millior
4.3 ALTERNATIVE B COST IMPACTS
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the issue groupings that could potentially be addressed by all plants for which license renewal
applications are made, or by all such plants whose impacts might fall cutside of the bounds
evaluated in the GEIS. On the other hand, more than eighty (80) issues 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 ron-generic issues
as: fated with the different types of nuclear plants.

A review of the Category 2 and 3 areas indicates that several apply only to certain types of
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 is based on the simplifying assumption that each applicant
applying for license renewal will expend effort on twenty-two issues on a plant-specific basis.

Given the number of issues 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
whoie. This requires that assumptions be made as to the cost of addressing each plar:t-specific
issue. For the current assessment, cost per area was established simply by dividing the total effort
needed to perform a coinprehensive assessment by the maximum number of issues addressed in such
an effort. In reality, of course, each environmental issue will require an evaluation which involves
either more or less than the average effort. The effort required will depend on the complexity of
the issue, 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 evaluation and was not used in this analysis

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 estimated
effort needed to conduct a comprehensive review of a full scale ER, as discussed in Section 4.1.

Table 2 summarizes the estimated cost impacts to both industry and the NRC associated
with the implementation of Alternative B. As with Table 1 for Alternative A, costs are shown for
three discount rates and for three different fractions of the light water reactor power plant
population seeking license rene'wal. Total implementation costs are also displayed.

1§



Table 2
Implementation Costs for Alternative B

(Cost in 10° 1991 §)
Percent of Reactor Population Discount Rates
e ARRIYING. f0r License Reneiwal O 2 0%
Industry Costs
25% 48 30 2.3
50% 8.6 51 36
100% 163 93 6.2
NRC Costs
25% 14 09 0.7
50% 25 1.5 1.0
100% 47 27 18
Total Costs
25% 6.2 39 30
50% 111 6.6 4.6
100% 210 120 8.0

431 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 yields an average of slightly more than 103 person-hours per issue. This per-issue
effort, coupled with the estimate that each plant will have to address twenty-two plant specific
issue areas, yields estimates of industry costs. For the industry as a whole, assuming 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 in 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, i.e., they do not reflect the time spread over which these expenditures are likely to

occur.
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The Alternative B consequences to industry as a whole depend on the number of facilities for
which license renewal is sought. The values presented in Table 2 indicate that costs to industry
under Alternative B are estimated 10 range from as little as $2.3 million to more than $16 million,
depending on the scenario considered.

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

432 NRCCOSTS

Section 4.1 noted that the NRC's effort to review a comprehensive license 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 issues that would be addressed in a comprehensive effort as discussed
previously in Section 4.3, this gives an average effort of slightly more than 30 person-hours per
issue areas. NRC's potential overall expenditures for industry-wide relicensing ER reviews are
estimated below. Per plant average expenditures are also noted.

Total Potential NRC Cost (undiscounted 19918) $4.7 million
NRC Average Per-Plant Cost (undiscounted 1991$) £39,000.

Table 2 gives NRC costs associated with the adoption of Alternative B. Costs are
displayed based on the percentage of the reactor plant population seeking license renewal and on
alternative discount rates.

433 TOTAL ALTERNATIVE B IMPLEMENTATION COSTS

The totals shown in Table 2 indicate that the Alternative B combined implementation cost
to both industry and the NRC are estimated to be in the range of about $3 million to $21 million.
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 license
renewal and 0% discount rate. The values displayed for the 5% discount rate are judged to be most
realistic, and for this scenario the costs range from about $4 million to $12 million

44 INCREMENTAL IMPACTS ASSOCIATED WITH THE ADOPTION OF ALTERNATIVE B
Nuclear plant license renewal, if it is pursued, will require that applicants pe form an
assessment of potential environmental impacts associated with extended plant life. This

requirement can be met with either Alternative A, the no-rulemaking alternative, or Alternative B

13



which reduces the nun

The proposed
reduce the bu

parand
fnvironmental regx

and

he draft GELS indicates that

thi preparaun
¢ adaressed. the ma)
eddressed on a generic ne proposed changes art 51 would
renewal environmenta s ues which need to b«

consigered or
wOuld result

dustr

y and the

Table 2
Incremental Impacts Associated With
the Adoption of Altemative B
(Costin 10° 1961 §

Percent of Reactor Population
~Applying for License Renew

Discount Rates
\enewal T ¥

SRS -

Industry Costs




The second considers the effects of the base level of effort required to prepare and review the
necessary environmental impacts documentation.

451 REGULATORY DEVELOPMENT COSTS

The NRC has expended considerable resources in the development of the proposed changes
to 10 CFR Part 51. These resources include the 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 license renewal environmental
- reports. Similarly, an Environmental Standard Review Plan must be developed to assist the NRC
in its review of the ERs submitted with license renewal applications.

NRC development efforts are also associated with Alternative A, which is the
continuation of current requirements. In the absence of the proposed changes to 10 CFR Part 51, an
updated license renewal environmental report Regulatory Guide is still needed, as is 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 associated with both
Alternative A and (he proposed Alternative B are as follows:

Alternative A Alternative B
NRC Professional Staff Effort 14 staff months 88 staff months
Staff Cost, 19918 §$116,000 $730,000
Contractor Assistance, 1991% $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, is that A's costs are yet to be incurred whereas B's, for the most part, are
already sunk. Because Alternative A's developmenial costs are still outstanding they are an
appropriate consideration in this regulatory analysis. Only if A is selected will developmental
costs on the order of $1 million be expended. Thus, the incremental cost to proceed with A is §1
million. Alternatively, if B were chosen, the incremental impact would be considerably smaller
because mo.t of its devele pmental expenditures are sunk costs and as such are no longer relevant.
That is, the sunk costs exisi independent of our ultimate decision and, therefore, they are not
incremer.tal impacts that can be attributed to Alternative B. That portion of B's developmental
costs that are still outstanding are relevant but are projected to be smaller than A's developmental
costs. However, for conservatism, the staff assumes they are equivalent and thus the cost

implicabons of NRC developmental costs are 2ssumed to be neutral in this regulatory analysis. In

15



order to see if these sunk costs would have any effect on the bottom line conclusions, a sensitivity
study was performed that includes the sunk costs.

Table 4 shows the impact on costs when the expenditures for NRC's regulation Jevelopment
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 dif‘erences between Alternative B and
Alternative A. The higher development ¢ ists 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 mullion, depending on the number of plants secking
license renewal. At lower discount rates the savings increase for Alternative B relative to
Alternative A. Even under the conditions of a small fraction (25%) of the reactor population
applving for license renewal and a higher discount rate (~10%) Alternative B remains less costly
than Alternative A, including consideration given to the greater regulation de selopment costs of
Alternative B.

Table d

Overall Costs Associated With License Renewal
Environmental Impact Evaluations and Reviews

(10€ 1991 §)
5% Discount Rate
Incremental Costs
Percent of Reactor Population Alternative Alternative AlL B
- Applying for License Renewal A B Relative to AL A
Industry Costs
L] 8.6 30 (-)5.6
50 163 51 -)11.2
100 31.6 83 (-)22.3
NRC Costs
25 25 09 (+)1.6
50 47 13 (3.3
100 92 2?7 (-)6.5
NRC Development Costs 13 45 32
Taotal Costs
25 124 8.4 (-)4.0
50 223 111 {-)11.2
100 421 16.5 (-)25.6

(-} Denotes cost savings

452 SENSITIVITY TO ENVIRONMENTAL REPORT AND EIS/EA PREPARATION EFFORTS
Section 4.1 noted that there is uncertainty in the level of effort required for licensees to

prepare an ER supplement to accompany their license renewal submittals. Similarly, the level of
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Table §
sensitivity of Cost Savings to ER and EIS/EA Preparation Efforts
(10° 1991 §)
5% Discount Rate

Incemental Costs of Alternative B
Relative to Alternative A

Percent of Reactor Population 0.5 x Base Base 1.5 x Base
—apphingforlicenseRenewal Case  Case
Industry Costs

28 (<)2.8 ()5

Y 4. l.t = 8 4

5 )5.6 11.2 16.8

10 (-)11.2 («)122.3 3.5
NRC Costs

:-‘ («)0.8 1 4 4

S0 («)1.7 13.3 {(-)E

10X { 5 ? ) & S R
NRC Development Costs 2 3.2 .

Total Costs

P
-
S
"

\d
14 4

(«}11.2 (-)18B.¢

s
2D =i

not significantly berefit the two lead plants (Yankee Rowe and Monticello) who will submit
appiications in 1991 and 1992, The exteni of any benefits cannot be quantified for these lead plant

even though the information developed thus far will be used to Support the statl's environmenta

f.Y’xJnT‘p‘ {Or each plant

5.0 DECISION RATIONALE
Adoption of the proposed rule would minimize the coscs associated w ith evaluating the

environmental impacts caused by extending the operational licenses of commercial nuclear power

reactors. There are no other impacts associated with the adoption of the proposed n

The adoption of the proposed rule 1s estimated to result in substantial cost

the nuciear industry and to the NRC. Savings are anticipated because the rule change would red

Wung Ui Gy
the license renewal environmental impact issues that need to be addressed on a plant-specific bas
The proposed change to 10 CFR Part 51 would reduce or eliminate duplication of effort am
license renev-a apphucants in aqdressing those environmental ISSues 1or whiuch a generic cor

an be reache the accepts the impacts for all affected pla justr
are estimated to ra , ab $41 1 . a b €1 ¢ n devend




percentage of the plant population seeking license renewal and the dis

J \ i rates aj ‘ Hcable |
savings to individual applicants for license renewal are estimated to b ab $ 360 ,00X Total NI
savii due to the ad ption of ternative | range from about $1 m 1O atx $12n | |
the range of conditions noted

Considering the 5 10 both industry and the NRC, the total ¢ Alte ¢
B range from §5 million to $53 million. With the use of the 5% discout the m
realistic scenano, the savings range from $7 million to $29 millios
Based the findings of this analvsis. the staff selected Alternative B as the preferred
; e prefe

approach
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A. INTRODUCTION

The National Environmental Polic{ At (NEPA) of 196% (Public
Law 91~190, 83 Stat. 852) is implerented by the NRC pursuant
to regulations contained in 10 CFR £1. Applications for
license renewal for nuclear power plants submitted under 10
CFR 54 must include, in response to 10 CFR 51, assessments of
a number of specilic NEPA issues.

This document suoplements Regulatory Guide 4.2, Revision 2,
"Preparation of Environmental Reports for Nuclear Pover
Stations," NUREG-009%, July 1976, Regulatory Guide 4.2
details the information th>t should be included in an
application for a construction permit regarding the
environmental impact of construction and operaticn of the
proposed plant and associated facilities. This document
supplements Regulatory Guide 4.2 by iescribing information the
NRC staff needs from a supplemental environmental report (ER)
for license renewal. By using the format in this guide,
applicants can help ensure the completeness of the information
provided, assist the NRC staff and others in locating the
information, and help reduce the time needed for the review
process. Where ‘dentical conditions exist and no substantial
changes in environmental impact can be identified, the
applicant may incoiporate, by reference, any information
previously submitted to the NRC, or records of decisions
previously prepared,

Amendments to 10 CFR 51 reduced the scope of the environmental
review and the level of detail required for ranewal of an
operating license from that required at the initial licensing
stage. The reduced environmental! reviev resulted from the
preparation of NUREG~1437, a Generic Environmental Impact
Statement (GEIS) that reviewed all NEPA issues for the nuclear
power plants that may be candidates for license renewal. The
U.S. Nuclear Regulatory Commission (NRC) amendments to 10 CFR
51 for license renewal include a generic assessment of the
impact of all potential NEPA issues that may be associated
with the renewal of the operating license of an individual
nuclear power plant. The environmental review for license
renewal of an individual nuclear power plant is restricted to
those issues not resclved generically. For license renewal,
the focus of the review, in both the GEIS and the individual
plant assessments, is on the impacts associated with up to 20
additional years of plant operation and any refurbishment
necessary for that additional period.

The CEIS identifies changes to plants and their operations
that could result under 10 CFR 54:; assesses the potential
impacts of implementing these changes: assesses the pote-~iial
impacts of operating the plants for up to an additiona) .
years; and compares these impacts with those of the

1
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B. GENERAL GUIDANCE TO APPLICANTS

This guide identifies the informatior needed by the staff in
its assessment of the potential environmental effects of
renewing the operating license of a nuclear power plant and
establishes a format acceptable to the staff for its
presentation. Use of the format of this guide will help
ensure the completeness of the information provided, will
asgist the NRC staff and others in locating the information,
and will aid in shortening the time needed for the review
process. Conformance with this format, however, is not
regquired. An environmental report with a different format
will be acceptable to the staff if it providaes an adeyuate
basis for the findings requisite to the issuance of a license
or permit. However, because it may be more difficult to locate
needed information, the staff review time for such a report
may be longer, and there is a greater likelihood that the
staff may regard the report as incomplete.

The NRC encourages applicants to incorporate by reference
lengthy, detailed information from environmental reports,
final environmental statements, environmental assessments,
safety-assessment reports, and the GEIS for license renewal,
However, such information and findings should be summarized in
sufficient detail to minimize the need for a reviewer to refer
to the cited documents. The absence of such summaries would
lengthen the review time and increase the likelihood that the
staff would regard tre report as incomplete.

In preparing supplemental environmental reports, applicants
should be familiar with the requirements of 10 CFR 51, with
the GFIS, which provides the analysis and conclusions codified
in 10 CFR 61, and with PG 4.2, Revision 2. Through
consultation with the appropriate federal, state, and local
agencies, the applicant should alsc be fanmiliar with
applicable regquirements that may affect the consideration of
various issues codified in 10 CFR 51. The GEIS establishes
the bounds and significance of potential environmental impacts
at 118 light water nuclear power plants. This includes 113
plants with operating licenses as of June 30, 1992, plus
Bellefonte Units 1 and 2, Comanche Peak Unit 2, and Watts Bar
Units 1 and 2. All NEPA issues that may be of concern to the
NRC in its review of an application for renewal of an
operating license are assessed. The sccpe of those issues
reflects the potertial effects of plant refurbishment
associated with license renewal, up to an additional 20 yeurs
of plant coperation, and possible changes in the plant’s
environmental setting. All of the issues identified were
combined into 104 issues. For each type of impact, generic
f.ndings encompassing as many nuclear power plants as possible
were nade.

Findings on each of the 104 issues were placed in a framework
of three categories as follows:

3
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. Category 1: A generic conclusion on the impact has
been reached for all affected nuclear power plants.

. Category 2: A generic conclusion on the impact has
been reached for affected nuclear power plants that
fall within defined bounds.

. Category 3: A generic conclusion on the impact was
not reached for any nuclear power plant,

Findings were also made on the significance of impacts for
each of the issues.

. "Small" impacts are s0 minor that they neither
warrant detailed investigation nor consideration of
mitigative actions when such impacts are negative.

. "Moderate" impacts are likely to be clearly evident
and usually warrant consideration of mitigation
alternatives when such impacts are negative.

. "Large" impacts involve either a severe penalty or
a major benefit and mitigation alternatives are
always considered when such impacts a.e negative.

Small impacts result in a finding of no significant impact
(FONSI) by the NRC staff. MNoderate and large impacts are
considered significant. Commitments made in a license renewal
application may enable a FONSI to be made if implementing such
commitments would reduce moderste impacts to small impacts.

Appendix A-1, a reproduction of Table B.1 from 10 CFR 51,
summarizes all issues and the generic findings on their
categories and the level of impact. Of the 104 issues for
which findings were made, 80 were categorized as Category 1.
These 80 issues require no furthe. treatment. The staff
categorized 22 issues as Categery 2; these reguire further
analysis in each application. The first step of the analysis
is to examine certain plant, site, or community
characteristics to determine if bounding conditions are met.
If these conditions are met, no fuither analysis is required.
I1f they are not met, further analysis is required. Two issues
were categorized as Category 3; they must be assessed in every
license~renewal application. Figure 1.1 summarizes the entire
process. Chapter 2 provides guidance on the analysis required
for the 22 issues in Category 2 and the two issues in

Category 3.

Table 1.1 lists the Category 2 and Category 3 issues from
Appendix A-1, and identifies the sections of the GEIS
(NUREG~1437) in which these issues are treated.



Table 1.1

Category 2 and Category 3 Environmental Issues

————
Name from Table B-1 Location in Chapter 2
Appendix B 10 CFR 31 Q£ this Document Leocation in GEIS
BENEFITS

Avoided costs <.13 Demonstration of CTost : - Zconomic ARAalysis
Advantage ¢ f License .3.8 tconomic impacts
Qemew=)

COSTS

Refurbishment 2.10 Demonstration of Cost 9.4.5 Economic Analysis
Advantage of License I.3.6 Economic impacts
Benewal

Fuel 2.1 Demonstration of Cost 9.4.5 Economic Analysis
Advantage of License 2.3°% Economic impacts
Renewal

Operation & maintenance 2.10 Demonstration of Cost 2.4.5 Economic Analysis
Advantage cf License 7.3.6 Economic impacts
Renewal

ENVIRONMENTAL IMPACTS
L)

Effects of refurbishment on | 2.5 Effects of Refurbishment} 3.4.1 Surface Water

surface water guality on Surface Water Quality

Entrainment of fish and 2.1 Hest Shock, Impingement, 14.2.3.1.2 Entrainment of Fish

shellfish early life stages
{once-t hrough cooling)

and Entrainment Effects
cn Fish and Shellfish

and Shellfish



Name from Table B-1 Location in Chapter 2

Appendix B 10 CFR 51 Qf this Document
Impingement of fish and 28 Heat Shock, Impingement, ]4.2.3.1.3 Impingement of Fish
shellfish and Entrainment FEffects and Shellfish

on Fish and Shellfish

Heat shock = Y | Heat Shock, Impingement ,  §14.2.3.1.4 Heat Shock
and Entrainment Effects
on Fish and Shellfish

Impingement of fish > B Heat Shock, Impingement,  {14.4 4§ Aguat ic Ecclogy
{cooling pond cecoling) and Entrainment Effects
on Fish and Shellfish

fEntrainment of fish early 2:X Heat Shock, Impingement |4 4.4 Aquat ic Ecology

life stages {cooling pond and Entrainment Effects

cool ing) on Fish and Shellfish

Heat shock {(cooling pond 2.1 Heat Shock, Impingement |4.4.4 Agquat ic Ecology
cooling) and Entrainment Effects

on Fish and Shelifish

N
N
—

Groundwater use conflicts 2.3 Groundwater lUse q. .1 Potable and Service
(potable and service water- Conflirts Water
operation)




Name from Table B-1
Appendix B 10 CFR 31

Location in Chapter 2
L thia Document

Locatiocn Ao GEIS

Gronndwater use conflicts
(water pumped for
dewat er ing-operat ion)

Groundwater Use
Conflicts

2.2.1.2 Operational

Dewatering Systems

| Croundwater use confiicts
{Ranney wells-operation)

Groundwater lse
Conflicts

.4 Use of Groundwater

for Cooling Tower
Makeup

Groundwater guality

degradat jon {cooling ponds-
operat in)

Effects of Cooling Ponds
on Groundwater Quality

Groundwater

Refurbishment impacts
{terrestrial resources)

Effects of Refurbishment
on Importamt Plant and
Animal Babicats

Terrestrial Ecology

Threatened or endangered
species

Threatened or Endangored
Species

Agquat ic Ecology
Terrestrial Ecology
Environmental Statutes

Microbiological organisms
{public health-operation)

Health Effects of
Thermophilic Organisms

Human Heaith

Electromagnet ic fields,
acute eoffects {(electric
shock-operation)

Electric Shock from
Transmission Line
Induced Currents

Acute Effects




- - — - s — =

Kame from Tabls B-1 Location in Chapter 2
Appendix B 10 CFR 51 Qf this Document Locatiocn ia GEIS

Housing impacts of 2.% Effects of License 3.7.2 Housing
refurbishment Renewal on Housing
Housing impacts of license 2.6 Effects of License §.7.2 Housing
renewal term Benewal on Housing

Transportation impacts of 2.12 Transportation Impacts 3.7.4.2 Transportation

refurbishment of Refurbishment
Low-level radiocactive waste | 2.9 Low-level Radioactive $.3.2 On-Site Storage
storaqge Waste Storage and

Disposal
Low-level radioactive waste |2 3 Low-level Radiocact ive $.3.3 Disposal and LiW
disposal Waste Storage and Compacts

Divposal
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C. STANDARD FORMAT AND CONTENT OF
SUPPLEMENTAL ENVIRONMENTAL REPORTS

CHAPTER 1. PLANT REFURBISHMENT, OPERATION, AND MAINTENANCE

License renewal may necessitate modifications to a plant, its
operations, and its procedures for administrative control.
Chapter 1 of a supplemental environmental report should
describe those activities that will be taken to prepare the
plant for operations under license renewal, and describe any
changes in operation and maintenance that will take place
during the rerswal term. The information provided should
focus on modifications directly affecting the environment or
nttoctin? plant effluents that affect the environment. Such
information should be provided in sufficient detail to give a
clear understanding of the sources of environmental effects
that must be covered in Chapter 2.

1.3  REFUVRBISHMENT

Plant modifications and refurbishment activities undertaken
for license renewal should be generally characterized in this
section. These activities may be compared to refurbishment
activities that occur during regularly scheduled plant outages
under the current license. Applicants should follow the
informational requirements in Chapter 2 to determine the
emphasis and level of detail needed in describing plant
modifications. Major refurbishment outages associated with
license renewal and extended operation should be characterized
with regard to duration; change in on-site labor force;
affected systems; affected structures and components; and
description of the land-use for parking, laydown areas,
structures, or any other construction activities. 1In the
context of this guidance, major re.urbishment outages are
those that last considerably longer than a refueling outage,
and are generally comparable to or longer than an outage for
replacing a steam generator.

1.2 QPERATION AND MAINTENANCE UNDER LICENSE RENEWAL

This section should generally characterize the changes in
plant operating practices, inspections, maintenance
activities, and in administrative control procedures during
the renewal term. This description should include changes
relevant to the issues addressed in Chapter 2. Applicants
should follow the reguirements in Chapter 2 to determine the
emphasis and level of detail needed in describing plant
operations.

i1
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CHAPTER 2. REVIEW OF NEPA ISSUES

The GEIS analyzes a range of environmental issues for license
reneval and reaches conclusions on their impact., Table B-1 of
10 CFR 51 provides findings for each of 104 National
Environmental Policy Act issues associated with license
renewal. The supplemental environmental report submitted as
part of each license renewal application is required, under

§ 51.53(¢c), to address each of the Category 2 and Category 3
environmental issues identified in Table B-1 of 10 CFR 51,

For convenience, Taole B-1 is reproduced as Table A-] in the
appendix to this Regulatory Guide.

Table 1.1 of thir Regulatory Guide contains the Category 2 and
Category 3 issues from Appendix B of 10 CFR 51, and identifies
the section of the GEIS and of this chapter where each issue
is addressed. It should be noted that the twenty-two

Category 2 issues in Table A-1 are consolidated into 10 of the
12 topics treated in Chapter 2. Treatment of each of the
Category 2 and Category 3 issues should he progressively more
detalled, depending on whether a demonstration can be made on
bounding and depending on the level of impact. The suggested
level of detail for the issue-specific environmental
assessments is summarized below.

A. Category 2 issues

1) If the issue given in § 51.53(¢)(3)(ii) is
demonstrated to be within the bounds then no
further analysis is required.

2) If the issue is outside the given bounds then an
assessment of the environmental impact is required.

B. Category 3 issues

Applicants must provide an assessment of the impact
(§ 51.53(e)(3)(441)).

C. Category 2 and Category 3 issues

When an assessment indicates an adverse moderate or large
impact, the assessment should describe the mitigation
measures that will be used.

D. The supplemental ER is required to evaluate whether the
overall cost-benefit balance determination in Appendix B
of 10 CFR 51 is changed by the individual plant-specific
assessment (§ 51.53(c)(4)).

13
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The remainder of this chapter provides specific guidance for
each environmental issue identified as either a Category 2 or
Category 3 issue in Table B~1. The issues in Sections 2.1
through 2.12 should be addressed in the supplemental
envircenmental report.

2.1 HEAT SHOCK, IMPINGEMENT, AND ENTRAINMENT EFFECTS ON FISH
AND SHELLFISH

10 CFR 51.53(¢)(3)(4i) (A) reguires that the supplemental
environmental report demonstrate that

“The nuclear power plant uses only cooling towers for
primary condenser cooling or that the license renewal
applicant holds current Clean Water Act 316(b)
determinations and if necessary a 316(a) variance
pursuant to 40 CFR Part 125 or equivalent State permits.
If no such demonstration can be made, an assessment of
the impact of the individual plant license renewal on
fish and shellfish resources resulting from heat shock
[Clean Water Act 316(a)) and impingement and entrainment
[Clean Water Act 316(b)) must be provided."

This Category 2 issue is a combination of six related itenms
described in Sections 4.2.3.1.2, 4.2.3.1.3, 4.2.3.1.4, and
4.4.4 of the GEIS. The purpose of this section is to provide
guidance for preparing the applicant’s assessment of license
renewal impacts on the aguatic environment and biota at and in
the vicinity of the site.

Impingement and entrainment are cooling system intake~related
effects that are considered by EPA or state water quality
permitting agencies during the development of National
Pollutant Discharge Elimination Sysvem (NPDES) permits and
Clean Water Act 316(b) determinations. Applicants holding
approved 31€(b) determinations need not nddress entrainment or
impingement. Applicants without approved 316(b)
determinations should describe the reasons why such a
determination has not been made, provide an assessment of the
character and magnitude of any entrainment and impingement
problem, and describe actions taken to resvlve the problens.

The potential for heat shock is also a factor in NPDES
permitting. Under the Clean Water Act, applicants must comply
with state mixing zone criteria and thermal discharge limits
or, if unattainable, obtain site-specific variances. These
site~specific variances take the form of Clean Water Act
Jl6(a) demonstrations. Applicants having approved 316 (a)
demonstrations need not evaluate heat shock in their
application. Applicants not meeting reguired limits and
without an approved 316(a) variance should describe the
reasons why a variance has not been granted, provide an
assessment of the character and magnitude of the heat shock
problem, and describe actions taken to resolve the problen.

14
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INFORMATION AND ANALYSIS CONTENT

The types of data and ‘nformation to be submitted will be
affected by site- and plant-specific factors, and the degree
of detail should be modified according to the anticipated
magnitude of the impacts. The following data or information
and analyses should be provided,

A.

A description of the condenser cooling system. If the
condenser cooling system uses only cooling towers for
heat dissipation and neither a 316(a) variance nor a
316(b) determination is required, no further information
on this issue need be provided. Otherwise, the applicant
wust provide copies of a current 316(a) variance and/or a
316(b) determination, as required. If the required
documents are available, item C may be omitted, 1f
either of these documents is required, but not available,
further evaluation of the issue should be provided.

Recent data and information on the site and vicinity':

Location and ve'ue of the commercial and sport
fisheries for both finfish and shellfish.

% Distribution and abundance of "important"! species
of fish or shellfish and identification of critical
life support areas such as spawning areas, nursery
grounds, feeding areas, wintering areas, and
migration routes.

3. Presence of endangered or threatened species of
fish or shellfish and their habitat preference.
Also fishery restriction efforts being undertaken
or planned by Federal and State agencies.

Estimates of the amount and effect of impingement of fish
and shellfish and entrainment of fish and shellfish in
early life stages. Of particular concern are effects on

For the purpose of reviewing this issue inclusion of
waters within a five mile radius defines “vicinity."

For the purposes of these environmental reviews a
species of fish or shellfish is “important" if a
specific causal link can be identified between the
proposed project and the species and if one or more of
the following criteria applies: (a) the species is
commercially or recreationally valuable, (b) the
species is threatened or endangered (Pub. Law 93=205,
87 Stat. 884), (c) the species affects the well-being
of some important species within criteria (a) or (b),
or (d) the species is critical to the structure and
function of the ecclogical system.

15
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threatened or endangered species and on restoration

efforts for anadromous fish, Also provide estimates of

the magnitude of the impact for those important species |
of fish and shellfish having commercial or recreational |
value that are affected. These estimates may be

expressed in terns of dollars, lost opportunity for

recreational pursuits, percent reduction in harvest,

percent loss of habitat, or other appropriate

quantifiers. 1If impacts are adverse, the applicant

should identify actions that can be taken to mitigate the

impacts and should describe specific plans for

mitigation, if any.

D. The effect of heat shock on species of fish and
shellfish., Provide estimates of the amount and effect of
impingement of fish and shellfish and entrainment of fish
and shellfish in early life stages. Of particular
concern are effects on threatened or endangered species
and on restoration efforts for anadromous fish., If
impacts are adverse, the applicant should identify
actions that can be taken to mitigate the impacts and
should describe specific plans for mitigation, if any.

2.2 EIFECTS OF COOLING PONDS ON GROUNDWATER QUALITY

10 CFR 51.53(e) (2) (i) (B) reguires that the supplemental
environmental report demonstrate that:

"The nuclear power r'ant is not located at an inland site
or does not have couling ponds. If no such demonstration
can be made, an assessment of the impact of the
individual nuclear power plant license renewal on
groundwater quality must be provided."

This Category 2 issue is discussed in section 4.4.3 of the
GEIS.

The purpose of this section is to provide guidance to the
applicant for identification and assessment of the impacts of
groundwater cdegradation resulting from seepage »f cooling pond
water. 1If the applicant cannot demonstrate that the plant is
not located at an inland site or does not use cooling ponds,
an assessment should be provided,

INFORMATION AND ANALYSIS CONTENT

The following types of information and analyses should
generally be provided to assess the potential for groundwater
quality degradation resulting from seepage of cooling pond
water during operation for sites with cooling ponds. 1In
performing assessments, significant consideration should be
given to actual experience of the plant over the past 20 or
more years of operation. Data hased on operationa. experience
is considered more reliable than data based on predictions.

16



1 A. The use of closed-cycle cooling ponds. If such a pond is
2 not used, the information called for in items B through J
3 can be omitted,
o
s B. The location of the plant., If the plant site is not
6 located inland, the information called for in items C
7 through J can be omitted.
8
9 - Cooling pond characteristics (e.g., use of liners, use of
10 inpermeable materials, impermeable natural s0ils) that
11 would prevent infiltration into local aguifers.
12
13 D. Types and concentrations of impurities in the cooling
14 pond water, and chemistry of soils along pathways to
15 local aguifers.
16
17 E. Characteristics including quality of vater of local
18 aquifers that could be affected by infiltration of
19 cooling pond water.
20
21 F. Federal, State and local groundwater quality
22 requirements, with emphasis on any changes to these
23 requirements that have occurred during the plant’s
24 operational period.
25
26 G. Identification and characterization of all off-site
27 groundwater users who could be impacted by degradation of
8 aguifers.
29
30 H. Mitigation measures prcposed by the applicant to avoid or
31 minimize any groundwater degradation impacts.
32
33 :. 1f an assessment is required, a determination of whether
34 contamination of groundwater from the cooling pond(s) is
3% possible. This determination should be based primarily
16 on the concentration of contaminants in the cooling pond
37 water and characteristics of intervening soils and rock.
38 I1f contamination of groundwater is determined to be
29 highly unlikely, the analysis may be considered complete
40 and the following steps may be omitted.
4l
42 Je Assessment of the types and magnitudes of contamination
43 introduced intc the aguifer. Estimated contamination
a4 levels should be compared with Federal and State
44 groundwater quality standards and with water quality
46 requirements of other potentially affected groundwater
47 users. If Federal and State standards are met, and cther
4B groundwater users are not impacted, the analysis should
| 49 be considered complete.
Lo
|
|
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2.3 GROUNDWATER USE CONFLICTS

10 CFR 51.53(€)(3)(44)(C) reguires that the supplemental
environmental report demonstrate that:

“The nuclear power plant does not usn Rannsy wells and
either does not pump 100 or more gallons per minute of
groundwater or does not have private wells located within
the cones of depression of the nuclear power plant wells.
If no such demonstration can be made, an assessment of
the impact of the individual nuclear power plant license
reneval on groundwater use conflicts muet be provided."

This Category 2 issue is a combination ¢ three related issues
discussed in sections 4.2.2.1.1, 4.2.2.1.2, end 4.2.2.1.4 of
the GEIS.

This section provides guidance to the applicant for
identification and assessment of the ernvironmental impacts of
groundwater withdrawal and use during the license renewval
perind, 1f the applicant cannot demonstrate that the plant
does not use Ranney wells and either dves not pump 100 or more
gallons per minute of groundwater or does not have private
wvells located within the cones of depression of the plant
wells, the supplemental environmental report should provide an
assessment of the impact of groundwater use conflicts.

INFORMATION AND ANALYSIS CONTENT

The following types of information and analyses should
generally be provided to assess the presence and magnitude of
groundwater use conflicts during operation.

A. Identification of any operational groundwater uses or
operational dewatering activities. If none, the
information called for in items B through G can be
omitted.

B. Locations of on-site wells, depths of wells, and
operational pumping capacities and durations. If pumping
rates are less than 100 gpm and Ranney wells are not
used, the inforuwation called for in items C through G can
be omitted.

B Descriptions of groundwater aguifers under the site,
including characteristics needed to determine the size of
cones of depression associated with on-site wells.

D. Determination of sizes of cones of depression of on-site
wells.

i8
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E. Locations of any off-site wells (existing and known
future) within the cones of depression of on-site wells,
and the depths, pumping capacities, and water needs for
the wells. If no such off-site wells are identified,
items F through G may be omitted.

F. Any mitigaticn measures proposed to avoid or minimize
groundwater use conflicts.

G. A determination of the extent to which operational
groundwater use or dewvatering activities will impact off-
site groundwater users (current and known future users) .
This determination should be based on the amount of water
withdrawn on site, the recharge capabilities of the
aquifer, locations and elevations of off-site wells, and
wvater needs of other water users.

2.4 EFFECTS OF REFURBISHMENT ON IMPORTANT PLANT AND ANIMAL
HARLTATS

10 CFR 51.53(¢) (3) (i) (D) regquires that the supplemental
environmental report demonstrate that:

"License renewal-related construction activities that are
to be undertaken invelving additional on-site land use
will not affect important plant and animal habitats. If
no such demonstration can be made, an assessment of the
impact of the individual plant license renewal on
important plant and animal habitats must be provided."

This Category 2 issue is discussed in section 3.6 of the GEIS.

An applicant whose plans for license renewal involve
construction of new structures or involve laydown areas on
“reviously undisturbed land should briefly describe the
activities involved, the areas to be disturbed, and whether
important plant and animal habitats will be affected.
Particularly important resources include wetlands, habitats
used by threatenad or endangered species, staging or resting
areas for large numbers of waterfowl, rookeries, restricted
wintering areas for wildlife, communal roost sites, strutting
or breeding grounds of gallinaceous birds, and rare plant
community types. The applicant should identify alternative
courses of action available to aveoid or reduce possible
impacts, evaluate the level of impacts, and justify the
proposed course of action.

If important plant and animal habitats occur on a plant site
but it is shown they would be avoided during the course of
refurbishment activities, the impacts are considered
insignificant, and no further evaluation is necessary. 1If
this demonstration cannct be made, the supplemental
environmental report should provide an assessment of the
impact of on-site land use on important plant and animal

19
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habitats. Assessments should be conducted in sufficient
detail to project both the potential impacts and provide
mitigative measures to control the level of impact.

INFORMATION AND ANALYS1S CONTENT

The kinds of information and analyses that should be provided
will be affected by site~ and plant-specific factors, and the
degree of detail should be modified according to the
anticipated magnitude of the gotontinl impacts. The following
information and analyses should usually be provided:

A. Identification of important plant and aniwmal habitats on-
site or in the vicinity., If none, items B and C do not

apply.

B. Identification of any construction activities that will
involve additional on-site land use that may affect
important plant and animal habitats. If none, item C
does not apply.

-8 For the plant site and vicinity:

& map of the site and vicinity showing the srea and
boundaries of major wetland communities, special
habitats (e.qg., lgrinq seeps, bogs, sink holes,
rare or unique habitats), and any habitats used by
“important" species:

2. a list of “important" terrestrial wetlands
vertebrate species known to occur, and lists of
invertebrate wetland species of local importance or
concern as disease vectors or pests;

3. estimates of the relative abundance of both
commercially and recreationally important wetland
game and nongame vertebrates;

4. any proposed refurbishment activities expected to
impact wetland communities that have been defined
as rare or unique or that support threatened or
endangered species;

S, estimates of the impact magnitude on these
important species having commercial or recreational
value. The estimates may be expressed in terms of
dellars, lost opportunity for recreational
pursuits, percent reduction in harvest, percent
loss of habitat, or other appropriate quantifiers;

6. a description of proposed mitigation measures to
minimize the impacts described above; and

20
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& list of threatened or endangered wetland species
that are known to occur, their site-specific
habitat, and estimates of their population.

Reference may be made, in the assessment of this issue, to
information provided in sections 2.1 and 2.7 of the
supplemental environmental report. Mitigation is discussed in
section 3.6 of the GEIS,

¢.5 EFFECIS OF REFURRISHMENT ON _SURFACE WATER QUALITY

10 CFR $1.53(¢) (3)(ii)(E) requires that the supplenmental
environmental report demonstrate that

"No major construction activities associated with the
individuanl nuclear power plant license renewal will occur
at. the rite. If no such demonstration can be made, a
constru tion impact control program that will mitigate
potential impacts on the aTuntic environment from soil
ercsion or spills must be implemented; and a description
of such program must be provided."

This Category 2 issue is discussed in section 2.4.1 of the
GEIS.

Those applicants whose plans for license renewal and plant
life extension involve construction of new structures or
invelve lay down areas on previously undisturbed land should
briefly describe the activities involved, the areas to be
disturbed, and commitments to minimize potential impacts from
s0il erosion or spills. 1Impacts that might otherwise be
considered moderate or large may be rated as small by the
staff if applicants demonstrate that approved “best management
practice" will be employed to control soil erosion and spills.
1f this demonstration cannot be made, the supplemental
environmental report should provide an assessment of soil
erosion impacts and spill impacts.

This assessment should evaluate the impacts of refurbishment
construction activities. These impacts should include
building or expanding on-site storage capability for spent
fuel. The impact evaluation should be limited to the
construction activities themselves and the time period during
which the construction is accomplished.

INFORMATION AND ANALYSIS CONTENT

The following information and analyses should usually be
provided:

A. A discussion of what, if any, major construction
activities (e.g., the construction of on-site spent fuel
storage facilities) will be needed as part of license
reneval. If none, the following itenms may be omitted.



1 B. A description of the facilities to be provided or

2 expanded and the associated construction activities.

3

4 c. A description of the magnitude of potential impacts

5 associated with the proposed construction activities and
3 how those impacts will be mitigated, including a

? description of the construction impact control progran

] and the programs implementation.

9

10 D. A description of the best nana?.nont practices to be used
11 to control soil erosion and spills, consistent with

12 Section 319 of the Clean Water Act.

13

14 Mitigation measures to help protect surfave water quality fron
15 refurbishment impacts are discussed in section 3.4.1 of the

16 GElS.

17

18 2.6 EFFECTS OF LICENSE RENEWAL ON HOUSING

19
20 10 CFR 51.853(e)(3)(ii) (F) requires that the supplemental
21 environmental report demonstrate that:
22

23 “The nuclear poror plant is in a medium or high

24 population area’ and not in an area where growth control
25 measures that limit housing development are in effect.

26 If no such demonstration can be made, an assessment of
27 the impact of the individual nuclear power plant license
8 renewal on housing availability must be provided."

29

30 This Category 2 issue is a combination of two related issues
31 discussed in sections 3.7.2 and 4.7.2 of the GEIS.

32

33 If the regquired demonstration cannot be made, an assessment of
34 how housing availability would be affected by any increased

38 on-site labor force associated with license renewal should be
36 made.

37

38 The applicant should provide demographic data based on the

39 current decade census and, where available, more recent census
40 data.
41 ) An area is considered to have a medium or high
42 population if any one of the following conditions is
43 satisfied:
ad
45 (a) the plant is within 20 miles of a city of 25,000;
46 (b) the plant is within 50 miles of a city of 100,000,
47 (#) the population of the area within 20 miles of the
48 plant is 75,000 or more;

49 (d) the population of the area within 50 miles of the
£0 plant is 1,500,000 or more: or

51 (e) the population of the area within 20 miles ot the
62 plant is 50,000 or more and within 50 miles of the
£3 plant the population is 400,000 or more.

22
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This assesement should consider incremental on-site labor,
peak number of workers and duration of the peak, the number of
workers expected to commute daily, the number of workers
expected to require temporary and permanent housing, and the
inventory of rental and of permanent housing within 50 miles
of the site. The incremental demands for housing should be
compared to the total inventory of housing and a level of
impact assessment (small, moderate or large) should be made.

A similar analysis should be performed to assess the level of
impact on housing availability from the incremental labor
force during refueling and maintenance outages.

INFORMATION AND ANALYSIS CONTENT

The particu'ar kinds of information and analyses that should
be provided will be affected by site~ and plant-specific
factors, and the degree of detail will be modified according
to the anticipated magnitude of the potential impacts. The
following housing-related information, which may be obtained
from the environmental report, and supplemented as necessary
from appropriate Federal, State, and local agencies, and
housing-related business entities, should be provided:

A Population density and city size data (current decade
census or more recent data where availahle) to
demonstrate whether the plant is situated in a medium or
high population area. Information required is population
within 20 miles of the plant, population within 50 miles
of the plant, and a map showing any cities of 25,000 or
more within 20 miles of the plant and any cities of
100,000 or more within 50 miles of the plant.

B. Existence of growth controls which limit housing
development. If information provided in A and B indicate
that the nuclear power plant is in & medium or high
population area and not in an area where growth control
measures that limit housing development are in effect,
then C may be omitted,

Cs Number, types, and locations of housing units, including
year-round, seasonal homes, mobile homes, hotel/motels
and public housing units, and housing characteristics
such as the vacancy rates for such units, monthly median
gross rentals and costs, site of units, quality, etc.

D. Fopulation change/economic development that could impact
on vacancy rates, rental prices and potential for
inflation.

E. Location of existing and projected housing and trailer

parks; current temporary worker housing patterns:
location, type, and value of current housing units; and
forecasted location preferences of new personnel.

23



F. Potential for conversion of housing units.

G. The number of workers and duration of assignrment for the
refurbishment period and for periodic refueling and
maintenance outages.

H. Estimates of peak transient population within 10 miles of
the plant, and identification on a map of any major
facilities accounting for transient population.

I. A screening of housing characteristics in the region of
the site to determine potentially affected subregions and
commurities. At least the following factors should be

considered:
. forecasted location preferences of new personnel
. forecasted number of personnel and duration of

assignment during plant refurbishment and refueling
maintenance outages

. locatinn of existing and projected housing rental
markets .~ region
. transportation accessibility
. number and types of housing units
. locally enacted measures that limit housing
development
J e An assessment of impacted areas of the region, if any,

and the associated communities and forecasts of the
extent and magnitude of impacts in terms of housing
availability, inflation, changes in housing stock,
accessibility to resident population, levels of impact
during the refurbishment and refueling/mairtenance
outages.

K. A description of any Tropolcd mitigation measures to
minimize the potential impacts described above.

2.7 ELECTRIC SHOCK FROM TRANSMISSION LINE INDUCED CURRENTS

10 CFR 51.53(¢)(3)(ii) (G) requires that the supplemental
environmental report demonstrate that:

"The design of the transmission lines o{ the nuclear
power plant meets the National Electric Safety Code
recommendations regarding tne nrevention of electric
shock from indvced currents. IIf no such demonstration
can be made, an assessment of the impact of the
individual nuclear power plant license renewal on the
potential electric shock hazard from the transmission
linec of the plant must be provided."

This Category 2 issue is discussed in Section 4.5.4.1 of the
GEIS.

24
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The potential for electric shock from induced current should
be reviewed with respect to the National Electric Safety Code
(NESC) recommendation if (1) no NESC review was performed in
the NEPA review for the initial operating license; (2) a
change in voltage has been made since the initial operating
license and no NESC review was performed; or (3) land use
features have changed since the original operating license
resulting in possible hazardous conditions. Wherever the
potentiul for severe shock exists the applicant should take
action to reduce the potential. The results of any analyses
and subsequent actions should be reported in the supplemental
environmental report.

This issue concerns those portions of the operating high
voltage transmission lines (HVTLs) that connect the plant with
the regional electric transmission grid. The scope also
includes only acute shock effects. Other HVTL issues,
including the issue of chronic health effects from HVTL
electric and magnetic fields, have been identified as Category
1 issues. Mitigation for this issue is mentioned in section
4.5.4.1.1 of the GEIS.

INFORMATION AND ANALYSIS CONTENT

Data and information that should be provided for evaluating
the existence of, or potential for, electric shock from HVTLs
should include the following:

A. A demonstration that the HVTLs meet the National Electric
Safety Code. If this demonstration can be made, the
impact of this issue is bounded by Appendix B of 10 CFR
51 and the following information can be omitted.

B. National Electric Safety Code (current edition)
recommendations requirements and applicable state
standards.

C. HVTL electrical design and operating parameters including
operating voltage, operating current, line capacity,
conductor type, conductor configuration and spacing,
conductor clearances, and electric and magnetic fields at
the center and edge of the right-of-way,

D. Description of complaints received by the applicant or by
the relevant regulatory authority concerning electric
shock from objects near HVTLs.

E. Descriptions, including photos and maps, of large or
linear metal objects near HVTLS, including buildings,
fences, railroad tracks, and irrigation pipes.

F. Grounding procedures for stationary objects along the
rights~of-way.
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G. Changes made since initial licensing including cperating
voltage changes and nearpby land~use changes

H. Potential for elect
under the LVTI

shock from large vehicles stopped

The maanitude of potential impacts on health from the
above described shotk hazard AQuring the license renewval
tern.

J A descriyg
r

tion of proposed mitigation measures to minimize
the potent

lal impact described above

2.8 HEALTH EXFECTS OF THERMOPHILIC ORGANI

-
t

}

-
¥

CFR 51.53(¢)(3)(11)(H) reguires 1at the supplenental
environmental report demonstrate th

"The nuclear power plant does not us
idKe, Or canal and does not discr

a Cooliling pona
water to a small

o
"

Q v
o o

river. if no such demonstration can be made, an
assessment of the impact of thermophilic organisms on the
health of ijeCreational users of affected water must be

previded., ™

'his Category 2 l1ssue is discussed section 4 6 of the
’JI ;
Plants using cooling ponds, lakes, or canals and those

discharging to small rivers (average flow less than 2830 m'/¢
have the potential to influence thermophilic microorganisms
(e.g., Salmonella sp., Shigella sp., Pseudomonas aeruginosa,
leagionella sp., Naegleria, Acanthamoeba and thermophilic

fungli). Health guestions related to public use of affected

A A
waters should be addressed by the applicant in the form of
consultation wil., the state health department prior tc
ion for license renewal. If the applicant cannot
onstrate that the plant does not use cooling ponds, lakes
Or canals and does not discharge intc a small river, the
supplemental environmental report should provide an assessment
©f the potential for health effects and the results of t
consultation with the state health departnment.

,

he

INFORMATION AND ANALYSIS CONTENT

Information and analyses that should be provided for the
evaluation of the existence, and potential for deleterious
impacts, of thermophilic microorganisms include the following
‘ Whether the plant uses a cooling pond, lake, or canal o1

nce~thr jh cooling systems with discharge to a small

river flow rate less that 2830 m'/s If not, this

lssue 18 bounded by Appendix [ 10 CFR 51 and the
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This 1s a Category 2 issue that covers two issues under "Solid
Wacte Mancgement" in Table A-l. These issues are "low-level
radiocactive waste storage" and "low-level radicactive waste
disposal." They are addressed in sections 6.3.2 and 6.3.3 of
the GEIS.

e Ww

[ )
7 The applicant should demonstrate access “o off-site disposal
8 facilities for low-level radiocactive waste through a low-level
9 waste compact or an unaffiliated State during the full tarm of
10 the renewed operating license If this demonsctration is made,
11 no further information is required. If this demonstration is
132 not made, applicants must demonstrate that they have exanin~d
13 Lheir capabilities and plans for c:site storage, storage by
14 vif-site contractor, and special waste reduction contingencies
15 Or other wvaste nanagemcnt metnods. On-site storage of low-
16 level waste for up to 3 years is considered normal and does
17 not require further analysis. If prolorged on~site storage
18 iow-level waste is required, the potencial for plant and
19 animal habitat disturbance should be evaluated.
21 INFORMATIOI: AND ANALYSTS CONTENT
@3 The kinds of informatior and analyses that should be provided
: will be affected by site~ and piant-specific factors, and the
e degree of detail should be modified according to tha
¢t nticirated magnitude of the potential impacts. The followin
nformation should usually be provided
\ A demonstration that the applicant wili have access to a
low=level radicactive waste disposal facility through a
4 40W=le.es waste compact or an unaffiliated State. 1f
‘ such a ‘monstration 1s provided, the following items nay
be omitted
I A description of the plans for both temporarv and
permanent storage \ncluding a descripticn of the nterir
waste Storage systems to be generated during the renewal
* oy
C The anticipated quantity and characteristics of the
vastes
D An assessment of the nagnitude of potential plant and
: animal n:Ditat disruption resulting from the constru C
Cf interim waste storage systems
7 E A description of propor:i Lione to mitigate any
moderate to large .mpe .ts ‘
» ) ’ phi - 5 y ] i 1 A &
g il ce) v f RN >
78 n
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2.10 DEMONSTRATION QF COST ADVANTAGE OF LICENSE RENEWAL
10 CFR £1.53(e)(3)(ii)(J) requires a demonstration that:

"Repiacement of egquivalent generating capacity by a coal-
fired plant has no demonstiuted cost advantage' over the
individual nuclear power plant license renewal. If no
such demonstration can be made, a justification for
choosing the license renewal alternative must be
provided. For nuclear power plants located in
California, Oregon, Washington, or Arizona, applicants
for license renewal must provide an assessment of
geothermal generating capacity as an alternaiive to
license renewal in addition to the cost demonstration
results."

This Category 2 issue is a combination of four related issues
discussed in sections 7.3.6 and 9.4.5 of the GEIS.

Under a wide set of circumstances nuclear power plant
refurbishment and operation during a license renewal period is
expected to be economical. However, plants with a history of
significantly lower than average capacity factors or higher
than average operating and maintenance costs may not be
economic to relicense. License renewal of plants with high
refurbishment costs may be less economical than building new
generating plants. In the States of California, Oregon,
Washington, and Arizona geothermal energy mav be a source of
baseload power with e-onomic and envircnmental advantages over
renewing the license of a nuclear power plant. For nuclear
power plants located in these states, applicants must provide
an assessment of the cost and environmental impacts of
gecthermal relative to license renewal.

Appendix H to NUREG~1437 provides an acceptable simplified
screening to-' for separating those cases for whirh a formal
economic ana is is necessary from those for which it is not.
Combinations of break-even capital costs and future operating
costs for license renewal are developed. Refurbishment costs
are equivalent to capital ~osts for this methodology: and
future fuel, operation and maintenance (0O&M), and interim
cap.tal costs comprise the future operating costs. No credit
is taken in the threshold analysis for the delay of
decommissioning.

INFORMATION AND ANALYSIS CONTENT
Table 2.10-1 shows threshold criteria developed by the staff

for capital and operational c¢osts of license renewal. These
criteria have been developed "ased on combinations of capital

% In perform':g the cost demonstration, costs of
refurb. - hment, constructicn, fuel, and operation and
maintenance must be considered.

29



and operational costs for which license renewal would have a
margin of economic advantage cver the costs of a new
conventional coal plant. The margin of advantage for license
renewal was built into the criteria by performing a break-even
economic analysis between nuclear refurbishment and
conventional coal while making assunptions economically
advantageous to coal (relative to tte reference case cost
comparison). First, this analysis is based on cost
relationships between NUPLEX and new coal plants beginning
2000 instead of 2020. Because of the cost escalation
assunption for coal fuel costs th;, change means the
threshold values are more advantageous to the new coal
alternative than would be the case if they had been identifiec
using the reference case assumptions. Second, in developing
the threshold criteria, a new coal plant is assumed to have
70% capacity factor instead of a 60% capacity fac
no credit for the delay of decommissioning is incl
nuclear plants Changing the fuel co RHQJ'P"'

70% capacit  factor for coal plants (instead of 6(
margin for uncertainty in the analysi
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costs

deemec
yloyine

threshold analysi
icense renewal applicati

odified assumptions, the s
that defines the combina
that support the
period. Some
'‘able 2.10-1 for plants
, 60%, or 70%. 1In cthe
onstrate that the plant
f operational and capital
for the capacit:
the plant paccrs
may aveid .

¢
)
s
[
po,
.

Oow
.
8}

0

m

0

1 -
M Iy

"

4

-
"o

MMt o 2R a1

—
-
£ 0
.
0 {
T E

1T et ot ot




1 Table 2.10-1 Threshold operational cost criteria for capital cost
2 categories at 50%, 60%, and 70% capacity factors®
3
4

Operational cost maximunm
For capital cost (19895/kW) (19898/kW) ,
for capacity factor of:

§ Greater than Less than or egual to 50% 60% 70%
€ 0 100 188 227 267
7 100 200 180 219 255
8
g

200 400 164 203 243
400 600 148 187 226
10 600 800 132 171 210
11 800 1,000 115 155 194

‘The operational cost criteria represent the maximum that the historical
cperational coste for the corresponding capacity factor and capital refurbishment
costs. Instead of using thie table, a licensee may use the general formula for
calculating an operational cost maximum ueing a particular capacity factor and
capital refurbishment cost:

cperational cost maximum = ~1.61 + (394.60 x CF/100) - (0.08B02 x €C),

where CF = the capacity factor, expressed as a percentage, and CC = the estimated
refurbishment capital coste. Refurbishment capital costs must include overnight
construction coste, AFUDC, and the preseit values of energy replacement and
increased regulatory costs.

-
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1f an applicant cannot provide this demonstration using the
simplified analysis methodology of Appendix H to NUREG~1437, a

J0 detailed cost analysis should be provided showing that plant license
3 renewal is the most cost effective option compared to the most

J2 reasonable alternative source of baseload electricity generation,

33 which may be fired by coal, oil, gas, or may be new nuclear.

J4 Sections 9.3.8 through 9.3.10 of the SEIS discusses the alternatives.
35

36 1f ar assessment is reqguired, the applicant should determine the mo=t
37 reasonable alternative source of baseload electricity generation, and
18 should compare its cost effectiveness with the license renewal

3% alternative. Estimates cof the cost asscciated with the most

40 reasonable alternative source of generation should be provided.

il Detalled breakdowns shculd be provided for cost components such as

42 overnight investment, allowance for funds used during construction,
3 1nterim investment, operation and maintenance, and fuel.

44

s 2.11 THREATENED OR ENDANGERED SPECIES

7 10 CFR 51.53(€)(3)(iii)(A) reguires ttat the supplemental ER contain
4% an assessment regarding:

' 9

" I

"The impact of the individual nuclear power plant license
renewal on threatened or endangered species."

n g
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This Category 3 issue is addressed in Sections 3.5, 3.6, and 4.2.1.1
of the GEIS.

Applicants should review the current Federal Register and State
listings of threatened or endangered species and consult with the
appropriate regional office of the U.S. Fish and Wildlif~ “>>vice and
the National Marire Fisheries Service, and the appropria ate
agencies, to identify those threatened or endangered sper that
have been observed in the site area. Applicants should also identify
those threatened or endangered species that could be expected within
the site area based on area range classification, eve:r though
sightings have not been documented.

If threatened or endangered species are identified as occurring or
expected to occur in the site area, applicants should assess the
mitigative actions to be taken in license renewal with regard to
plant modifications, refurbishment, and renewed operation to
determine the potential for direct impact on the identified species
or their habitat.

INFORMATION AND ANALYSIS CONTENT

Fach supplemental environmental report submitted as part of an
application for license renewal should include an enviroenmental
assessment of threatened or endangered species. This assessment
should include the following information and analyses:

A. Lists of endangered, thieatened, and candidate species that have
been identified for the area of the plant and the araa
immediately surrounding the plant, based on consultation with
the U.S. Fish and Wildlife Service, the National Marine
Fisheries Service, and appropriate State agencies.

B. Documentation of any consultations during the operating lifetime
©of the plant between the plant personnel and the appropriate
Federal and State agencies to identify any new endangered,
threatened, or candidate species:

)

Copies of biological assessments prapared to meet the
reguirements of the Endangered Species Act:;

D. Records of additional actions taken by the applicant to meet the
requirements of the Endangered Species Act:;

A Description of impacts on endangered, threatened, and candidate
species; the magnitude of such impacts; and proposed mitigative

measures, if any, to minimize the potential for impact on any of
these species or their habitat.

2.12 TRANSPORTATION IMPACTS OF REFURBISHMENT

10 CFR 51.33(e)(3)(1i1)(B) regquires that the supplemental
environmental raeport contain an assessment regarding:
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"The impact of the individual nuclear power plant license
renewal on local transpertation during periods of license-
renewal-related refurbishment activities."

This Category 3 issue is discussed in Section 3.7.4.2 of the GEIS.

In assessing the transportation impacts of refurbishment activities,
applicants should consider the increase in traffic associated with
additional workers and local road and traffic control conditions.

Applicants should determine t'e extent to which the service levels on
roads within 10 miles of the site will be degraded Lv increased
traffic during periods of refurbishment. Close attention should be
given to identifying and assessing potential congestion points, such
as intersections, narrow bridges, and segments of roads with low
speed limits or numerous traffic signals, or under construction.
Whenever the service level will be degraded to below category B for
one or more locations for more than 1 month, the applicant should
consult with the appropriate highway authorities tn determine whether
alternatives are available and warranted to reduce traffic impacts.
Category B is a level of service, as defined by the Transportation
Board, indicating that existing roadvays can accommodate traffic
without substantial delays even if no improvements are made.
Alternatives may include staggered work shifts, shift hours that do
not coincide with normal heavy traffic hours, carpool incentives, and
additional police or tratfic control personnel.

INFORMATION AND ANALYSIS CONTENT

Applicants should provide the following information and analyses on
transportation in the rejion around the site. This information may
be obtained from the environmental report and supplemented as
necessary from appropriat~ Federal, State, and local agencies,

A. A description of the magnitude, origins, and routes of workers

during the proposed plant refurbishment outage and the duration
of the outage.

B, Significant changes that have occurred (and are projected to
occur prior to refurbishuent) to regional and local highway
systems since the operating license was issued. This includes
changes in flow and constraint, commuting patterns, and
conditions of roads and highways.

s Residential and nonresidential development which has occurred
(and is projected to occur prior to refurbishment) since the
operating license was issued.

D. Type, availability, and usage of public transportation.

Es Fefurbishment modifications that might affect traffic flow to
and from the plant site.

| Characterization o: nistorical and current transportation
conditions in tne site region to establish the baseline
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conditions. Use ail transportation attributes eflected by the
information on site region and actions that may be impacted by
refurbishment activities. Provide appropriate freguency
distributions, cross~-tabulations and graphic representations of
the data as appropriate,

Prcjection nf baseline conditions without refurbishment using
historic and projected trends, coupled with factors other than
refurbishment that may affect transportation.

Comparison of demand factors with "supply" factors, such as the
availability and condition of transportation infrastructure,
roadways, and transportation system management experience,
personnel, and equipment. Also determination of transportation
impacts by examining, fo: example, traffic congestion, community
satisfaction or frustracion with community transportation
systems, and financial and non-financial pressures on local and
state jurisdictions to mitigate impacts. Transportation impact
will be influenced by such "demand" factors as the number of
commuting workers, number of workers per vehicle, availability
and use of public transportation or contractor-provided van
pooling, and use of transportation systems by secondary workers
and dependents.

Focus on potential highway impacts, but recognize that impacts
can occur with air, river, and rail systems as well, and that
transportation may involve the movement of goods as well as
pecple. Relevant public concerns for transportation-related
issues, such as traffic noise and pollution should also be
considered.

Assume, for a best estimate, that the in-migrants will settle in
the same communities and proportions as current site workers
with similar characteristics, taking into account also their
expressed location preferences. Assume, for the naximum impact
estimate, that all in-migrants will choose housing in one of the
£raller communities, thereby concentrating the transportation
impacts.

Report anticipated transportation impacts in such terms as
anticipated traffic congestion by location, declines in levels
of service, reguired infrastructure improvements, increased
potential for accidents, accelerated dcterioration of roadway
beds and surfaces, system costs, and public concerns.

For transportation impacts that have been identified, describe
impacted areas, duration of impacts, and impacted communities of
the region. Describe minor transportation impacts in
qualitative terms. For adverse impacts (i.e., impacts that
should be mitigated or avoided) that can be predicted, the
applicant should conduct a more detailed analysis which will,
where practical, make quantitative estimates of the magnitude of
the impects and plans for their mitigation.
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CHAPTER 3, ASSESSMENT OF OVERALL BENEFIT COST DETERMINATION
10 CFR 51.53(c) (4) states:

"The supplemental report must contain an analysis of whether the
assessment required by paragraph £1.53(¢)(3)(ii)=(iii) of this
section changes the findings documented in Table B-1 that the
renewal of any operating license for up to 20 years will have
accrued benefits that outweigh the economic, environmental and
social costs of license renewal."

The applicant’s evaluation should determine whether the new
infcrmation presented in the supplemental environmental report
changes the Commission’s conditional generic determination on the
cost-benefit balance as stated in Appendix B of 10 CFR 51. The
conditional determination is that the renewal of an operating license
for up to 20 years will have accrued benefits that outweigh the
economic, environmental, and social cost of license renewal. The
applicant should consider the overall magnitude of impacts f{or the
set of environmental issues described irn Chapter 2 that are
applicable to the plant after applying all propnsed mitigative
measures. 1If the applicant concludes either (1) that all issues
identified in Chapter 2 are irrelevant to its plant or (2) that any
environmental impacts are so smzll that further consideration of
mitigative measures is not warranted, then no further analysis is
required. However, if adverse impacts that are moderate or large are
identified, then the applicant must determine the collective effect
of the impacts on the conditional Commission finding on the cost~-
benefit balance. The applicant should also consider the magnitude of
any unavoidable impacts, the required commitment of resources, and
the relationship between short-term use and long-~term productivity.

In making this overall evaluation of costs and benefits, applicants
may consider those areas in which the impacts of the individual plant
license renewal are clearly less or the benefits clearly greater than
those found generically in the GEIS. A detailed descraiption of any
such counterbalancing factors, the weighting of these factors, and
the basis for using plant-specific data in the overall evaluation
process should be provided.

b5



This page has been left blank intentionally.

36



1)

2)

3)

4)

REFERENCLS

NUREG-0099, Regulatory Guide 4.2, Revision 2, "Preparation of
Environmental Reports for Nuclear Power Stations," U.S. Nuclear
Regulatory Commission, July 1976

NUREG~1429, "Environmental Standard Review Plan for the Review
of License Renewal Applications for Nuclear Power Plants," U.S.
Nuclear Regulatory Commissicn

NUREG-1437, Draft 4, “Generic Environmental Impact Statement
for License Renewal," U.S. Nuclear Regulatory Commission, May
14, 1991

NUREG~0555, "Environmental Standard Review Plans for the
Environmental Review of Construction Permit Applications for
Nuclear Power Plants, " U.S. Nuclear Regulatory Commission, May
1979

37



This page has been left blank intentionally

33



APPENDIX A-1

Summary of Findings on NEFPA lssues for License Renewal of Nuclear Power Plants

Lisue Category' Findings’
PART L. NEED FOR GENERATING CAPACITY

Need for generating 1 LARGE BENEFIT. License renewal of an individual nuclear power

capacity via license renewal plant will be needed 1o meet gruerating capacity requirements in the
service area and 10 avoid constructing and operating new generating
facilities which would otherwise be necessary to replace the retired
nuclear plant.

PART Il. IMPACTS OF ALTERNATIVES

Advantages of alternatives

to License renewal

Generating o pacity

Eie~tric energy

Avorded costs

July 3, 1991

NO ADVANTAGE. License renewal of an individual nuclear power
plant is found to be preferable to replacement of the generating
capacity with a new facility to the year 2020, License renewal is
found (o be preferable, both environmentally and economically’ to
eithe: new fossil fueled or new nuclear capacity. Wind, solar
photovoltaic cells, solar thermal powar, hydropower, and biomass are
found to be not preferable to License renewal because of
«echnological limitations, availability, and economics. Geotherma'
could be competitive in arcas where geothermal resources are
readily available. These areas are in the states of California,
Oregon, Washington, and Arizona.

PART 11l BENEFITS/COST ASSESSMENT

BENEFITS
Direct Economic

LARGE BENEFIT. Will provide from 72 x 10° 10 1270 x 10" pet
kW(e) reflecting the smallest to the largest plant.

LARGE BENEFIT. Will provide from 391 x 10° 10 6898 x 10°
kWh/yr refllecting the smallest to the largest plant,

SMALL TO LARGE BENEFIT. Compared to replacement of
electric generating capacity with a new coal-fired plant, license

renewal offers savings under a diverse set of conditions

A-l



Local taxes
Refurbishiment

Local taxes
Renewal term

Employment
Refurbishment

Employment
Renewal term

Refurbishment

Fuel

Operation and

mainienance

July 3, 1991

)

L]

Indirect

SMALL BENEFIT. Tax revenues will increase due to capital

improvements.

SMALL BENL.IT. The impact of tax revenues may vary from
small to large depending on the total tax base of the taxing
jurisdictions.

SMALL BENEFIT. Impacts on regional employment will be small

to moderate depeunding on the total employment base of the region,
and will be short-lived.

SMALL BENEFTT. Impacts on regional employment will be small
to large depending on the total employment base of the region.

COSTS
Direct Economic’

MODERATE COST. Refurbishment costs will vary widely
depending on specific plant requirements. In general, costs will be
sigrificantly lower relative to the capital cost of new coal-fired

plants.
SMALL COST. Fuel costs will be much lower than for a8 new coal-
fired plant.

LARGE COST. O & M costs will vary widely depending on specilic
plant performance but op the average they will be significantly more
that for a new coal-fired plant.



Effects of refurbishment on
suriace water quality

Effects of refurbishment on

surface water use

Altered current patierns at
wtake and discharge

siructures

Altered salinity gradients

Altered thermal

stratification of lakes

Temperature effects on

sediment transport capacity

Scouring due to discharged

cooling water

Eutrophication

July 3, 1991

Environmental and Sociceconomic

Surface Water Quality, Hydrology, and Use

(for all plants)

SMALL COST. lmpacts are expected 1o be minor and insignificant
during refurbiskment if there are no major construction activities
associated with the individual plant license resewal or if Best
Mznagement Practices (BMPs) are employed to control soil erosion
and spills; applicant must provide evidence of approved BMPs in
license reuewal application.

SMALL COST. Water use during refurbishment will not change or
will be reduced during reactor outage.

SMALL COST. Has not been found o be a problem at operating
nuclear power plants and 'z not expected to be a problem during the

license renewal term.

SMALL COST. Has not been found to be a problem at operating
nuclear power plants anc is not expected to be a problem during the
license renewal term.

SMALL COST. Has not been found to be a problem at operating
nuclear power plants and is not expected to be a problem during the

license renewal term

SMALL COST. Has o¢* been found to be a problem at operating
nuclear power plants and is not expected to be a problem during the

license rencwal term.

SMALL COST. Has not been found to be a problem at operating
suclear power plants and is not expected to be a problem during the

license renewal term.

SMALL COST. Has not been found to be a problem at operating
nuclear power plants and is not expected to be a problem during the

license renewal term

A3



Discharge of chlorine or 1
other biocides

Discharge of senitary 1
wasles

Discharge of other 1
chemical contaminaais

(e.g., metals)

Water use conflicts 1
Refurbishment 1
Accumulation of 1

contaminants ir sediments
or biota

July 3, 1991

SMALL COST. Effects are readily controlled through National
Pollutant Discharge Elimination Svstem (NPDES) permit and
periodic modifications, if needed, and is not expected (o be a
problem during the license renewal term.

SMALL COST. Effects are readily controlied through NPDES
permit and periodic modifications, if needed, and is not expected to
be a problem during the license renewal term.

SMALL COST. Has not been found to be a problem at operating
nucicar power plants with cooling-tower-based heat dissipation
systems. Has been satisflactorily mitigated at other plants. It is not
expscted to be a problem during the license renewa! term.

SMALL COST. Has not been found to be a problem at operating
nuclear power plants with once-through heat dissipation systems.
The issuc has been  concern at two puclear power nlants with
cooling ponds and at two plants with cooling towers, but it will be
resolved with appropriate state or regional regulatory ageacies
outside of NRC license renewal actions. It is not expected to be a
problem during the license renewal term.

Aquatic Ecology
(for all plants)

SMALL COST. During plant shutdown and refurbishment there
will be negligible effects on aquatic biota due to a reduction of
entrainment and impingement of organisms or reduced release of
chemicals.

SMALL COST. Has been & concern at a single nuclear power plant
with a cooling pond, but has been satisfactorily mitigated. Has not
been found to be a problem at operating nuclear power plants with
cooling towers or once-through cooling system., or a cooling pond,
except for one plant. It was suceessfully mitigated at that plant. i

1 0ot expected 1o be a problem during the license renewal term

At
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Stimulation of nuisance 1 SMALL COST. Has been satisfactorily mitigated at the single

organisms (¢.g., nuclear power nlant with a once-through cooling system where it was

shipworms) a problem. Has not beer found to he a problem i operating
nuclear power plants with cooling towers or cooling ponds. It is no!
expecied 1o be a problem during the license renewal term.

Aquatic Ecology
(foc plant with once-through beat dissipation systems)

Entrainment of fish and 2 SMALL COST. Has not been found to be a problew at most

shellfish early life stages operating plants and is not expected (0 be a problem during the
license renewal term. Licensees of plants that do not have an
approved Clean Water Act 316(1) determination or equivalent state
permit at the time of License renewal application must evaluate the
entrainment issue in the license renewal application.

Impingement of fish and 2 SMALL COST. Has not been found to be a problem at most

shellfish operating plants and is not expected to be a problen: during the
license renewal term. Licensees, of plants that do not have an
approved Clean Water Act 316(b) detcrmination or equivalent state
permit if required at the time of license renewal application must
evaluate the impingement issue in the license renewal application.

L]

Heat shock SMALL COST. Has not been fouad to be a problem at most
operating plants and is not expecied the problem during license
renewal term. Licensees of plants that do not have an approved
Clean Water Act 316{a) delermination or equivalent state permit, if
required, at the time of license renewal application must evaluate

the heat shock issue in the license renswal application.

Agquatic Ecology
(for plants with cooling-tower-based beat dissipation systen:s)

Entrainment of fish and 1 SMALL COST. Has not been found (0 be a problem at operating
shellfish early life stages nuclear power plants with this type of cooling system and is pot
expected 10 be a problem during the License renewal term

July 3, 1991 A%



Impingement of fish and
shellfish

Heat shock

lmpingement of fish

Entrainment of fish early

life stages

Heat shock

July 3, 1991

SMALL COST. Has not been found to be a problem at operating
nuclear power plants with this type of cooling system and is not
expected 1o be 1 protiem during the license renewal term.

SMALL COST. Has not been fuund to be a problem at operating
nuclear power plants with this type of cooling system and is ot
expected to be a problem during the license renewal term.

Aguatic Ecology

(for plants with cooling poad beat dissipation systems)

-
-

v

*J

SMALL COST. Has ot been found o be a problem at most
operating plants and is not expected to be a problem duriag the
license renewal term. Licensees of plants that do not have an
approved Clean Water Act 316(b) determination or equivalent state
permit at the time of license renewal application must evaiuate the
impingement issue in the license renewal application.

SMALL COST. Has not been found 1o be a problem at most
operating piants and is not expected to be a problem during the
license renewal term. Licensees of plarts that do not have an
approved Clean Water Act 316(b) determination or equivalent state
permit at the time of Lcense renewal application must evaluate the
entrainment issuc in the license renewal application.

SMALL COST. Has not been found to be a problem at mos:
operating plants and is not expected to be a problem during the
license renewal term. Licensees of plants that do not have an
approved Clean Water Act 316(a) determination or equivalent state
permit, if required at the time of license renewal applicatioe must
evaluate the heat shock issue in the license renewal application.
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Groundwater use and
Quality

Groundwater use conflicts
(potable and service water)

Groundwater use conflicts
(water pumped for
dewatering)

Groundwater use conflicts
(Surface water uicd as

make-up water—potentially
affecting aquifer recharge)

Troundwater use conflicts

. < wney wells)

Groundwater quality

degradation (Ranney wells)

July 3, 1991

Groundwater Use and Quality, lmpacts of Refurbishment

1

SMALL COST. Extensive dewatering during the original
construction on some sites will not be repeated during refurbishment
0n any sites. Any plants wastes produced during refurbishment will
be handied in the same manner as io current operal.ag practices and
is nol expected 1o be a problem during the license renewal term.

Groundwater Use and Quality, Impacts of Operstion

?

SMALL COST. Has not been found to be 2 problem at most
operating plants and is not expected (0 be a problem during the
license renewal term. Plants pumping 100 or more gpm gnd having
private wells located within cones of depression of reactor wells are
required to assess for use conflict during the licease renewal term.

SMALL COST. Has not been found tc be a problem at most
operating plants and is pot expected to be a problem during the
license renewal term. Plants pumping 100 or more gpm and having
private wells located within cones of depression of plant wells are
required to assess for use conflict during the License renewal term.

SMALL COST. Water use conflicts are small anu will be resolved
as necessary through surface water regulatory mechanism outside of
NRC license renewal process and i 0t expected to be a problem
for any plant during the License renewal term.

SMALL COST. Ranncy wells can result in potential groundwater
depression beyond site boundary. Impacts of large groundwater
withdrawal for cooling tower makeup at nuclear power plants using
Ranney wells must be evaluated at the time of application for license
renewal

SMALL COST. Groundwater quality at river sites may be de~raded
by induced infitration of poor-quality river water into an aquifer that
supplies large quantities of reactor cooling water. However, tae
lowsr quality infiltrating water wonld not preclude the current uses
of groundwater and is not expected (o be a problem during the

License renewal term
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Groundwater quality
degradation (saltwater
intrusion)
Groundwater quality
degradation (cooling
ponds)

Refurbishment impacts

Cooling tower impacts on

crops

Cooling tower impacts on

native plants

Burd collisions wia cooling

towers

July 3, 1991

SMALL COST. Nuclear power plants do not contribute sign ficantly
to saltwater intrusion.

SMALL COST. Sites with closed-cycle cooling poods may degrade
groundwater quality. This is not an wsue for those plants located in
salt marshes. However, for those plants located inland, the quality
of the groundwater in the vicinity of the ponds must be shown to be
adequate 1o allow continuation of current uses.

Terrestrial Resources

SMALL COST. lnsignificant impact if no loss of important plant
and animal babitat occurs. If important plant and animal habitats
are affected the potential impact will be assessed at the time of
license renewal. .

SMALL COST. Salt drift, icing, fogging, or increased humidity
associated with cooling tower operation have not been found to be a
problem at operating nuclear power plants and is not expecied to be
a problem during the license renewal term.

SMALL COST. Salt drift, icuug, fogging, or increased humidity
associated with cooling tower operation have not been found to be a
problem at operating nuclear power plants and is not expected to be
a problem during the license renewal term.

SMALL COST. Has not been found to be a prob'em at operating
nuclear power plants and is not expected 1o be » problem during the

License renewal term.
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Cooling pond impacts on

terrestrial resources

Power line right-of -way
management {cutting and
berbicide application)

Bird collisions with power
Lines

lu:pacts of electromagnetic

fields on Nora and fauna

(plants, agricultural crops,
honevbees, wildlife,
livestock)

Floodplains and wetland on
power line Aght-of-way

July 3, 1991

SMALL COST. No significant damage to vegetation has peen
observed as a result of fogging, icing, or increased relaiive bumidity
al nuclear reactor cooling ponds. The low levels of water
contaminants i cooling ponds are not a threat to wildlife using the
ponds. No significant impact is expected al any vuclear power plant
during the License renewal term.

SMALL COST. Periodic vegetation control causes cyclic changes in
the density of wildlife populations dependent on the right-of-way, but
long-term densities appear relatively stable. Numerous studies show
ncither significant positive nor negative effects of power line rights-
of-way on wildlife. N. significant impact is expected at any nuclear
power plant during the license renewal term.

SMALL COST. Has not beeo found to be a problem at operating
nuclear power plants and is not expected to be a problem during the

license renewal term.

SMALL COST. No significant impacts of electromagnetic fields on
terrestrial flora and fauna bave been identified and is not expected
1o be a problem during the license renewal term.

SMALL COST. Periodic vegetation control is necessary in forested
wetlands underncath power lines and can be achieved with mininal
damage to the wetland. On rare occasions when heavy equipment
may n.ed to enter a wetland to repair a power line, impacts can be
minimized through the use of standard practices. No significant
impact is expected at any nuclear power plant during th- license
renewal term.

Threauned or £ dangered Species

(far all plants)

A-10



Threatened or endangered

Air Quality

Oun-site land use

Radiation exposures to the
public

Occupational radiation

exposures

Microbiological organisms
(occupational health)

July 3, 1991

Generally, reactor refurbishment and continued operation is not
expected 1o adversely affect threatened or endangered species.
However, consultation with appropriate agencies must oceur (o
determine if, in fact, threatened or endangered species are present
and if they will be adversely affected.

Alr Quality

SMALL COST. Air quality impacts from reactor refurbishment
assoc. o with license rencwal are expected to be small,

Land Use

SMALL COST. Projected on-site land use changes 1 2quired during
refurbishment and the renewal period would be a small fraction of
avy nuclear power plant site.

Humao Health, Impacts of Refurbishment

.
»

1

SMALL COST. During refurbishment, the gaseous effluents would
result io doses well below the natural background dose. Applicable
regulatory dose Limits 10 the public are not expected to be exceeded.

SMALL COST. Aw.age occupational doses from refurbishment are
cxpected to be within the range of annual average doses experienced
for pressurized-water reactors and boiling-water reactors. Upper-
Limit cancer and genetic risks from radiation exposure from the
ncremental doses from refurbishment are expected 10 be leas than
1% of the natural cancer and genetic risks.

Human Health, Impacts of Operation During License Renewal

SMALL COST. Occupational health questions are expected to be
resolved using industiial bygiene principles to minimize worker
exposures.
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Microbiological organisms
(public bealth)

Noise

Electromagnetic fields,
acute effects (electric
shock)

Electromagnetic fields,

chronic effects

Ralistinn avnogures (o

public

Occupational ¢ 4diation

exposures

July 3, 1961

SMALL COST. Has not been found to be a problem at most
operating plants and is not expected to be a problem during the
license renewal term. At the time of license renewal of plants using
cooling ponds, lakes, or canals and plants discharging to small rivers
applicants will assess the impact of thermophilic organisms on the
health of recreational users of affected water.

SMALL COST. Has notbeen found to be a problem at operating
plants and is not expected to be a problem at any reactor during the

license renewal term.

SMALL COST. Has not been found to be problem at most
operating plants and is not expected to be a problem during the
license renewal term. If it cannot be found at the tume of license
renewal that the transmission lines of the plant meets the National
Electric Safety Code recommendations regarding the prevention of
shock from induced currents then an assessment of the poteatial
electric shock bazard from the transmission lines of the plant must
be provided.

SMALL COST. Biological and physical studies of 60-Hz
clectromagnetic lields bave not found consistent evidence linking
harmful efiects with field exposures,

SMALL COST. Present radiation doses to the public are very small
with respect Lo natural background radiation; and doses irom
refurbishment are expected 1o be similar in magnitudes.

SMALL COST. Projected maximum occupational doses during the
license renewal term are within the range of doses experienced and
are considerably below the 5 rem exporure limit.
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Housing impacts of

Housing impacts of license
renewal term

Public service impacts of
refurbishment

Transportation impacts of
refurbishment

Public serice (including
transportation) ur pacts
during license renewal

term

Clisite land use impacts of

refurbishment

Offsite land use impacts of

license renewal term

July 3, 1971

Socioeconomics

SMALL COST. Not expected to be a problem at any plant located
in a medium or high population area and not in an area where
growth control me: ures that limit bousing development are in
effect. Housing impacts of the workforce associated with
refurbishment will be assessed at the time of license renewal for
plants located in sparsely populated arcas or in arcas with growth
conirol measures that imit bousing development.

SMALL COST. Not expected to be a prublem at any plant located
in a medium or high population area and not in ar area where
growth control measures that limit housing development are in
effect. Housing impacts of the workforce associated with
refucling/maintenance outages will be assessed at the time of license
renewal for plants located o sparsely populatsd areas or in arcas
with growth control measure ; that imit housing development.

SMALL COST. Refurbishment induced population growth will be
small and will ot strain local infrastructure at any plant.

Impacts are generally expected to be small, however, they must be
assessed for each plant to consider the increase in traffic associated
with the additional workers and the local road and traffic control
conditions.

SMALL COST. No significant impacts are expected during the

license renewal term.

SMALL COST. Impacts will not be significant at any plant because
plant-induced population growth will have Little effect oo land use

patterns

SMALL COST. Changes in land use would be associated with
population and tax revenue changes resulting from license renewal of

& plant. These changes are expected to be small for all plants.



Historic resources impacts
of refurbishment

Historic resources impacts
of license renewal term
(transmission bines)
Mistoric resources impacts
of license renewal term
(normal

operations)

Aesihetic impacts of
refurbishiment

Aecsthetic impacts of

license renewal term

Aesthetic impacts of
license renewal term

(transmission lines)

Radiological and
noaradiological Impacts

Design basis accidents

Severe Acoidents

(Atmospheric releases)

Severe Acaidents
(Faliout onto open bodies

of water)

July 3, 1991

SMALL COST. No siguificant impacts are expected during
refurbishment.

SMALL COST. No significant impacts are expected during the
license renewal term.

SMALL COST. No significant impacts are expected during the
license renewal term.

SMALL COST. No significant impacts are expected during
refurbishment.

SMALL COST. Impacts will be small to moderate depending on
the visual intrusiveness of the plant on historic and aesthet ¢

resources ip the area.

SMALL COST. No significant impacts are expected during the

license renewal term.

Uranium Fuel Cycle

SMALL COST. Impacts on the U.S. population from radioactive
gascous and Liquid releases including radon-222 and technetium -9 is
smali compared with the impacts of natural background radiation
Noaradiological impacts on the environment are small

Euvironmental Impe.cts of Postulsted Accidents

1

SMALL COST. Regulations require that consequences from design
basis events remain acceptable for every plant

SMALL COST. Risk from atmospheric releases is small.

SMALL COST. Risks from both the drinking water pathway and
the aquatic food pathway are small and interdiction can further
reduce both sufficiently for all plants
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Severe Accidents
(Releases from

Severe Accidents
(Economic consequences)
Severe Acadent Mitigation
Design Alternatives

Nonradiological waste

Low-level radiozrtive waste
storage

Low-level radioactive wasie

disposal

Muixed waste

Spent fuel

July 3, 199

"

SMALL COST. Interdiction and the low probability of base mat
penctration yield a low risk 1o the public for all plants.

SMALL COST. Predicted costs due to postulated accidents range
from $2000/reactor year to $374,000/reactor-year.

SMALL COST. Low risk to the eovironment from severe accidents.

Solid Waste Management

SMALL COST No changes to generating systems are anticipated
for License renewal  Existing regulations will ensure proper handling
and disposal at all plants

SMALL COST. Impacts will be small for plants bavirg access to
offsite disposal space. For those plants denied the use of off-site
disposal space due 10 delayed compact plans, the poteutial for
ccological habitat disturbance due (o construction of on-site storage
facilities must be evaluated.

SMALL COST Off-site disposal facilities are planning 1o bandle
refurbishment and normal operations wasie streams for an
additional 20 years. If implementation of plans is delaved, plants in
affected compact regions or unafTiliated states must plan for
exiended interum storage for an indefinite period of time and
evaluate the impacts of such storage.

SMALL COST. License renewal will not increase the small,
continuing risk 10 buman health and the environment posed by
mixed waste at all plants

SMALL COST. A 50% greater volume of spent fuel from an
additional 20 yeais of operation can be safely accommodated on-site
with small eoviroamental effects through dry or pool storage at all
plants if a permaneat repository or monitored retrievable storage

facility s not available
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Transportation

Waste management

Air quality

Water quality

Ecological resources

Socioeconomic impacts

SMALL COST. Rail and truck transport corridors can safely
accommodate increased shipments of radioactive wastes associated
with license renewal Shipments would result in impacts within the
scope of the Table $.4 rule and therefore would result in acceptable
impact.

Decommissioning

SMALL COST. Doses to the public are small regardless of which
decommissioning method is used. Occupational doses would
increase no more than 1 man-rem Cue to buildup of long-lived
radionuchides during the license renewal term.

SMALL COST. Decommissioning at the end of a 20-year license
renewa! period would generate no more solid wastes than at the end
of the current license term. No increase in the quantities of Class C
or greater than Class C wastes would be expected.

SMALL COST. Air quality impacts of decommissioning are
expected to be negligible whether at the end of the current operating
term or at the end of the license renewal term.

SMALL COST. The potential for significant water quality impacts
from erosion or spills is no greater if decommissioning occurs after a
20-year license renewal period or after the original 40-year operation
period, and measures are readily available to avoid such impacts.

SMALL COST. Decommissioning afier either the initial operating
period or after a 20 year License renewal period is not expected 10
bave any direct ecological impacts.

SMALL COST. Decommissioning would have some short-term
socioeconomic impacts. The impacts would not be incrcased by
delaying decommissioning until the end of a 20-year relicense period,
but they might be decreased by population and economic growth

Thz numencal entnes in this column are based on the foliowing category definstons

July 3, 1991
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« Category 1 A genenc conclusion on the impact has been reached for all affected nuclear power plants

~ Caregory 2. A genenc conclusion on the impact has been reached for affected nuciear power planis that
fall within defined bounds
~ Category 3 A genenc conclusion on the impact was not veached for any affected nuclear power plants

The findings w the column apply 10 Category | issues and Category 2 wsues where plants fall within the bounds of the
genenc analysis. For Pan | of this tb's, the entry 10 (his column indicates the level of need  For Part 11 of this table. the
entry in (his colums indicates the relatve advaniages of alternatives 1o bicense renewnl  For Pam 111 of this wable the entries
in this column are benefits or costs, as indicaied by the loliowing headings

~ SMALL impacts are 50 minor that they warmant neither detailed investigation or consideration of
miligative actions when such impacts are negutive

- MODURATE impacts are likely 10 be clearly evident and usually warmn! consideration of mitigation
sliematives when such impacts are pegative

- LARGE impacts involve either o severe penalty or & major benefit and mitigation aliernatives are
aways considered when such impacts are negative

The uncerainty associaled with the economic cost of license renewa! leads 1o the requirement (hat a demonsimiion will be
made by an applicant for license renews (hat there & 1o cost advaniage of replacement of equivaient generaiing capacity by
& new coal fired power plani  If no such demonstration can be made. 8 justification for chooming the hwense renewal
aliernative mus! be promaded in the application  The justificanion will include an assessment of the cust of license renews!
relaiive 10 reasonabie aliemative replacement generating capacity  Costs considered must include refurbshment and
construction fuel and operation and mantenance
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