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I. INTRODUCTION

The Nuclear O gulatory Commission (NRC) is an independent regulatory agency
created by tis Energy Reorganization Act of 1974 to administer, among other
things, programs of safety regulation and safety research for activities
authorized pursuant to the Atomic Energy Act, as amended. In the NRC,

licensing and inspection of nuclear power plants ure controlled by the Offic9.

of Nuclear Reactor Regulation (NRR); licensing and inspection functions for
nuclear materiah., including radioactive waste management and nuclear facility
safeguards, are assigned to the Office of Nuclear Material Safety and
Safeguards (NMSS); and research and standards setting responsibilities are
assigned to the Office of Nuclear Regulatory Research (RES).

Rulemaking is one of the services the Office of Nuclear Regulatory Research
performs for the program offices of NRC. Support of the RES rulemaking
function is the subject of this proposal. The term rulemaking actually covers
the establishment of two Hnds of regulatory requirements - the Regulations of
the NRC contained in Title 10 of the Code of Federal Regulations (10 CFR) and

) Regulatory Guides. Both types of requirements, rules and guides, are
developed in a two-step process. In the first step a draft rule or guide is
developed for public comment. The draft is daveloped at a technical staff
level, coordinated up through parallel management chains of the affected
offices of the NRC, reviewed by an appropriato advisory committee and the
internal management Committee for the Review of Generic Requirements, and then
presented to the appropriate decision maker (s) for action. Proposed

!' Regulatory Guides are issued by the Director of RES for public comment;
proposed rules are issued by the Commission. The entire process is repeated
again for the final rule or guide developed in light of the comments received
from the public.

.

Support of the Regulation Development Branch (ROB), which has broad
I responsibility for the development of rulemaking packages and guidance, will

entail the review of contractor reports, development of appropriate,

methodologies and databases, performance of supporting analyses, and
preparation of background reports. For the types of procedural rule changes
anticipated to be the focus of the tasks under this contract', the analyses

i

!
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will generally include assessments of the risk reductions anticipated to be
achieved, evaluation of costs, and the performance a regulatory impact
analysis identifying the cost-benefit or value-impact of the actions. These

assessments will have to be made in accordance with NRC's established
i methodologies for evaluating costs and benefits.

To provide the range of capabilities and experience required for tnis.

:.olicitation, SC&A is proposing a team approach, providing the NRC with the
combined corporate resources of SC&A, SCIENTECH, and Jack Faucett Associates.

This team approach enables us to provide the NRC with both the breadth cf
expertise required to accomplish any assigned tasks under the Statement of
Work, and a reserve of qualified personnel drawn from the combined resources
of all three companies.

Since it was founded in 1981, SC&A has specialized in providing consulting
'

services to the NRC and other Federal agencies in the areas of radiation
policy and regulatory analysis. In fact, many of the databases and
methodologies used by the NRC to estimate costs were developed by SC&A under,

j previous contracts, and many of the personnel who contributed to those
projects are an integral part of our proposed personnel. SCIENTECH, founded

in 1983, is a Small Business Administration 8(a) firm. With a unique
<

understanding of the NRC's regulatory process, it has specialized in accident
I risk reduction evaluations. Jack Faucett Associates provides the team more

than 25 years of experience in performing economic and value-impact
assessments for government agencies.

|

This technical and management proposal consists of five sections. Section 2
pres ints the proposed personnel, giving their experience keyed to the areas of
expertise called for in the solicitation, and providing for each a resume in
the required format. Section 3 presents our understanding of and approach to,

accomplishing tasks ordered under the Statement of Work. After a brief
description of our understanding of the NRC organization and regulatory
system, we summarily describe our approach to value-impact analysis. We also
describe our approach to the development of rulemaking packages. Cinally, we

'

describe our approach to regulatory analysis, including the, evaluation of
costs, occupational exposure, and health and safety benefits.

1-2 SC&A
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|
|Section 4 describes the availability of information needed to perform the I

analyses described in Section 3. The corporate technical competence of each
member of the proposed team is described in Section 5, by the presentation of
brief synopses of relevant experience. Section 6 describes the administrative

, and management methods to be used in contr0lling work performed under the
contract,

,

in closing, we would like to emphasize that radiation policy and
regulatory analysis is at the heart of SC&A's consulting practice. We are4

currently completing a project for the EPA Office of Radiation Programs in
which we are supporting the development of standards under Section 112 of the

Clean Air Act by evaluating risk levels and control technology costs for
alternative versions of standards for 12 classes of facilities, and we

'

assisted the Agency in preparing briefing materials for the Administrator,

We supported the Nuclear Regulatory Commission in the development of its
severe accident guidance for nuclear power plant licensees, This work
involved an assessment of the uncertainty in severe accident probabilities and
consequences, and the contribution to risk of Class 9 reactor accidents from
human error, external events, and outliers in the risk assessment. We also
supported the NRC in the development of its revisions to the Standards for
Protection Against Radiation (10 CFR Part 20), By visiting and discussing the
revisions with several categories of licensees likely to be affected by the
new regulations (i.e., operators of nuclear power reactors, research reactors,
uranium fuel cycle facilities, and nuclear medical facilities) - we were able
to provide important feed-back to the NRC,

SC&A assisted the Congressional Office of Technology Assessment in advising
''

Congress on several proposals for the regulatory reform of nuclear power.
! Case studies of existing reactors were conducted to determine the principal

contributory factors to the delays in the licensing and construction
'

schedules. In followup work conducted for the Atomic Industrial Forum (now
the Nuclear Utility Management and Resources Council), we evaluated the
contribution of NRC regulations to the exposure of workers to radiation. In
another related project for the DOE Energy Information Admi'nistration, SC&A1

i
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evaluated the contribution of NRC regulations to the escalation in costs of
nuclear power plants.

We also performed an assessment for the Department of Energy of the NRC Safety
Goals, by comparing the risk criteria to existing radiation risk guides and,

criteria. For the State of New Mexico, we evaluated the shipping container
/ (the "TRUPACT") planned for the shipment of 00E wastes to the Waste Isolation

Pilot Plant against NRC regulations. The original design of the TRUPACT did,

not satisfy the NRC double-containment or venting provisions. This work was
responsible, in part, for the DOE's decision to redesign the TRUPACT and to
apply for NRC certification of the container.

,

Approximately six years ago, under a subcontract with Argonne Nationai
Laboratory, SC&A developed for the NRC Office of Nuclear Reactor Regulation a,

'

methodology for evaluating the costs of NRC regulatory actions ("A Handbook of
Cost Estimating," NUREG/CR- 3971). As a result of that work, SC&A ws:,
selected by Science & Engineering Associates (SEA) as a subcontractor on its
cost estimation work for the NRC. For approximately six years, SC&A has
assisted SEA on many of the tasks on that project, includir.) the provision of
QA on software for the generic estimation of costs; the development of a

) generic dose rate data base; the validation of the generic cost estimating
methodology; the derivation of radiation productivity factors and health

j physics costs used in the generic cost estimating methodology; the estimation
of costs for plant startup/ shutdown; the estimation of costs for low-level
radioactive waste management; and the estimation of costs for revisioas to 10
CFR Part 50, Appendix J.

In evaluating our proposal, we urge the source evaluation panel to
consider the following factors:,

,

SC&A has been continuously involved in cost impact analysis
for the NRC since 1982. SC&A performed the pioneering work in NRC
regulatory cost estimation by preparing, under a subcontract with
Argonne National Laboratory, most sections of NUREG/CR-3971.

SC&A's evaluation of the impact of the revisions of 10,CFR Part 20
(resulting entirely in procedural and administrative changes to

1-4 SC&A
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licensees) was used in its entirety by the NRC in the Agency's
value impact analysis.

SC&A has assembled an outstanding team for this work, Several of
the members of our team have nuclear power plant experience. We

are supplementing ur capable in-house staff with two outstanding
subcontractors - Jack Faucett Associates and SCIENTECH - for,

expertise in economics and hands-on experience in NRC rulemaking
practices.

'

SC&A's existing level-of-effort contract with the EPA Office of
Radiation Programs ($11 million) is evidence of our experience and
sucess in managing headquarters' support contracts,

i

| The entire project team is loce; to the Washington, D.C.
metropolitan area, providing ready aca,ess to the NRC.

The best measure of our capabilities is the esteem in which we are
held be our clients. We urge the evaluation panel to consider the
letters of commendation we have included in Appendix B.

|1
l

1

.
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2. PROPOSED PERSONNEL

2.1 Project Team

The proposed Project Team assembled to support this procurement consists of
personnel from SC&A, SCIENTECH, and Jack Faucett Associates. Together, the

'

project team possesses all of the capabilities and qualifications requested in
the RFP. Moreover, given the wealth of their experience both in supporting
the RDB in its development of rulemaking packages and in implementing NRC

I

rules and regulations at licensed facilities, the team is uniquely qualified
to provide the full range of support services required for this procurement.

The qualifications of the proposed personnel, keyed to the requirements set

forth in the solicitation are summarized in Table 2-1. The resumes of thc;

proposed project team which follow the summary chart provide details of the
j extensive experience and capabilities of the personnel proposed to support

,

'
this procurement,

i

1

|
,

' e
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3. UNDERSTANDING AND APPROACH

a

I 3.1 Undorstanding of the NRC and the Regulatory Syutem

), The Nuclear Regulatory Commission (NRC) is an independent regulatory agency

created by the Energy Reorganization Act of 1974 to administer, among other
'

| things, a program of safety regulation for activities authorized pursurnt to
the Atomic Energy Act, as amended. 7hese activities pertain principally a

a

;j the production of electricity by nuclear power plants. NRC's regulatory

h program includes the nuclear power plants and their associated fuel cycle,
plus a variety of other activities involving radioactive materills. -

;f. Since its creation by the Congress in 1975, the NRC has undergone several
;' changes that affect the manner in which it performs the regulatory analyses j

j, that are the subject of this procurement. In order to efficiently perform the
,! work associated with this procurement, it is essential for the contractor to

j have an understanding of the NRC's regulatory mission and how that mission has
evolved over the years, as described below.

The organization of NRC is generally prescribed by the Energy Reorganization.

Act. However, since its initial operations in 1975, the NRC organization has

|4 changed several times. As a resuM, the roles of various offices in setting ;

requirements and performing associe,ted regulatory analyses have also changed.
Today, licensing and inspection of nuclear power plants are controlled by the
Office of Nuclear Reactor Regulation (NRtt); licensing and inspection functions
for nuclear materials, including radioactive waste management and nuclear

| facility cafeguards, are assigned to the Office of N.uclear Material Safety and '

Safeguards (NMSS); and research and standards setting responsibilities are

assigned to the Office of Nuclear Regulatory Research (RES).- A simple way to
'

understand the interrelationships of these offices is to realize that RES
develops regulatory requirements, in consultation with NRR and NMSS, and then-

NRR and NMSS implement the requirements through the licensing end inspection
'

functions.

The Office of Nuclear Regulatory Research (Office of 1ES) performs a vari *ty

f of services for the program offices of NRC. The RES set'vice that is of
interest to this procurement is rulemaking.

3-1 SC&A
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; The term rulemaking actually covers the establishrr1nt of a number of different

; ; ~ kinds of regulatory requirements. The most formal o? the regulatory
'

i requirements are the Regulations of the NRC containad in T!tle 10 of the Code

| of Fedsral-Regulations (10 CFR). The Regulations are mandatorp requirements

| <@ are establ;shed througi a formal rulemaking process involdng Commission
action. The NRC also istuas Regulatory Guides. These Reg Gui492 are issued

) by the staff of the NRC ed describe methods of meeting the Cor.vnission's
Regulations that have teen fourd acceptable by the staff and are entouraged

,
'

|
for use by license applican: :. In theory, the Reg Guides allow alternative
approaches to meeting the Re<olations.. However, because of the time and ),,

regulatory armdent involva in De generation of Reg Guides, they become
important r# r reaultrants in actual licensing practice. Re(31 story

,

| Guides of ter '.adu st, Na soroetimes modify, the criteria. established he
I consense ind"%ry standards developed under the aegis of the American

,

National $$tndards institute.

!
'The 4 are other forms el re0utr ary requirements, such as the Standard Review,

) Plan, Branch Tect nical Po* itions , Generic Letters, Bulletins, and Orderr of

| the NRC. These other forms of rs ,uirements are administered by NRR and NMSS,
not fuS. Thus, the other forms of regulatory requirements are Outside the

' scope of this procurement,

j< This procurement concerns the establishment of regulate i requirements by RES
through the developm nt of Megulations and Resulatory w ides.- Both types of,

! requirements arr. developei A n.g c two-step process. In the first step, a ;

draft rule or guide is developtM for pub 1(C comment. Such drafts are usually

f developed by RES in consultation Mth and behalf of NRR,, NMSS or both. The

drafts are dnveloped at a technica' a;ff itvel,' coordinated.up through

| parallel managment chains of the aftom a offices, reviewed by the
appropriate advisory committee (usually th ACRS enept for waste management
matters which now have their own advisory c,.wittee). reviewed by a senior.

.

management review group callad the Committtt for the Review of Generic
*

Ret 1uirements (CRGA), and then ytesented to tl o appropriate dech ion maker (s)

for action.

bhen the develooment of a rule or a guide reaches the point that it 2
|

| presented to the decision makers the process diverges. Substantive ru M can
|'

3-2 . ?,M*

lc %_



. - -
- -

.

o
,

4

only be issued for public comment _by a majority _ vote of tne five NRC;
,

Commissioners. Therefore, proposed rulemakings are recommended by the Office>
-

of RES, with the concurrence,of the affected programLoffice, through NRC's
Executive Director for Operations, to-the Commission-for action. The

Commission w1ii nave input from the appropriate advisory committee and thei

CRGR to assist in its decision. The proposed rulemaking actions are

) transmitted to the Commission by a Policy Paper (called a SECY paper), and a
Commission briefing by technical staff-from RES and the affected program..

office may be required before the Commission acts.
<

:
Once the Commission has decided to issue a proposed-rule ~for public: comment,_a

% tice is issued in the Federal Register of-the proposed action; the Federal
.

.

Register Notice also identifies the time allowed for comments and may specify
particular questions on which the Commission desires input. Many' time.s thesei

particular questions involve the matters treated in the Regulatory Analysis
,

} performed for-the proposed rule; e.g., the anticipated cost and other impacts
of imposing the new rule.

,

Public comments received or a proposed rule are evaluated by the RES staff in
consultation with the affected progre office. The Commission has sometimes

'

( used rulemaking hearings, which are formal; adjudicatory proceedings, or public
meetings, which are less formal, to further discussion and input concerning a
proposed rule._-Once the inputs are all received and' evaluated, the staff
makes any necessary modifications to the rule, repeats essentially the entire;

i review process followed for the proposed rule,'and returns the rulemaking-
package to the Commission for final action. When the Commission makes its
final decision on the rule, it is issued in. effective form with a notice in

the Federal Register. The rule then becomes a part of 10_CFR.-
<

The process followed by the Office of RES in developirg a draft and then a
final Regulatory Guide is-ensentially the same as that for a' rule, except that.

the-Executive Director for Operations and the Commission are notLinvolved.
~

Rather, the final decision authority for: issuing Regulatory Guides, either in
draft form for public comment or in final form, is the Director of- the Office
of RES. Nevertheless, the Regulatory Guide: development process has most of
the same steps as.the rulemaking process,

i
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3.2 Understanding of Value-Impact Analysis

i In order to ensure that NRC regulatory decisions are cost-effective and based
on adequate _information concerning the need for and potential consequences of
a proposed regulatory action, the charter for the NRC's Committee to Review

Generic Requirements (CRGR) requires that written justification accompany all.
,

proposed nen regulatory requirements. Included in the justification package !

must be an assessment of the risk reduction expected from implementing the
|,

[ proposed requirement and an estimate-of the cos+s to the NRC and the-
I licensees. The foundation of all regulatory analyses is the evaluation of-

benefits and costs in what are typically called Value-Impact Assessmentsl in
*

the NRC. .

| Generally, a value-impact assessment is a decision-making tool designed to
provide a coherent, understandable, well-documented account of the basis for
NRC regulatory actions. Because, the.value-impact assessment, in providing-
approximate quantitative estimates of the costs and benefits of a proposed
regulatory action, does not serve as the only basis for_ regulatory decision-

'

making, it is essential that the' assessment make' explicit both the uncertainty
.

in the analysis and its implications. An' effective and useful value-impact
analysis offers not only-informative, consistent, and systematic analysis but
also a clear display of the important assumptions and analysis, thus enabling,

the reviewer to understand the assessment and to criticize it.

i

Schematically', the value-impact assessment follows a four-step procedure.
Based on the proposed NRC action, the attributes 2 affected by the action are

4

IValues measure the potential public' benefits of a regulatory action, i.e.,.

safety improvements and improvements in safety-related knowledge, while' impact
measure the other consequences of-the proposed action, such as potential

'

increases in NRC and industry implementation and operating costs.
2The term " attributes" denotes the catagory of consequences that are relevent
in assessing a particular decisien. For example, industry implementation
consequences, off_-site property consequences, and effects on public health.

3-4 SC&A
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identified. Next, the potential effect of the proposed action on each
attribute is evaluated. Thirdly, the individual evaluations are summarized,)

and the value-impact results displayed. Finally, sensitivity analyses u*e
performed, if appropriate, to document the importance of certain mr.jor
assumptions.i

| The major potential effects of NRC regulatory 6 tion can be measured in terms
lof the impact on the following attributes .,

l

. o Public Health

Occupational Exposure (Accidental and/or Roucine)e

e Off-site property
.

e On-site Property
e Regulatory Efficiency
o Improvements in Knowledge,

} e Industry Implementation
e Industry Operation
e NRC Development

e NRC Implementation

e NRC Operation

The value-impact assessment measures the change in each attribute relative to
the existing condition. Measures of risk, therefore, reflect risks avertad or
incurred, and costs reflect either costs added or costs saved. The attr1butes,

| affected by any given regulatory proposal vary, and the analyst must determine
the appropriateness of each attribute in terms of the issue at hand.

The NRC is interested in the quantification of the costs and benefits
associated with each attribute. These are summarized using one or both of two
major methods: the ratio method and the net-benefit method. The ratio method
expresses the total net public health value of a' proposed regulation in terms' -

of the expected reduction in public exposure. These benefits, measured in
.

I
Definitions and explanations for the evaluation of each of the following NRC-

designated attributes are available in NUREG/CR-3568, A Handbook for Value-
Impact Assessment, December 1983.

.
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-}
' person _-rems averted, are divided by:the tota 1Leosts of the proposal,-measured-

-in millions of-dollars,

The net-benefit method is the sum of all attributes. quantified'in monetary
iterms.' For this, it is essential that all-factors used to quantify non-

monetary attributes be explicitly stated. A major difficulty _with the net- !

benefit method is the quantification of health effects. There are several.
common methods for such quantification, all of which must be clearly defined, s,

thus demont,trating that the attrit, les have been evaluated in a consistent
manner. NUREG/CR-3568 suggests the valuation of environmental person-rems at,

$1,000 (1983).-(Occupational person-rems are valued at $5,000) Because this i

estimate is debatable, it is common to perform sensitivity studies using $500
'

or $2000 per person-rem. Tabh 3-1 summarizes the kind of information-
necessary for a complete _value/ impact assessment.

The proposed project team has completed a variety of prc,jects requiring -value-
impact assessments- for the NRC and for other Federal agencies, Many of these
projects have involved the calculation of probabilistically-weighted accident

-

related exposures. The project team has extensive-experience in the
qutntification of .'on-monetary costs and benefits,

e For NRC's Office of Nuclear Regulatory Research, SC&A and one -4

of the proposed subcontractors (Jack Faucett-Associates)i

evaluated the cost impacts of proposed revisions to
occupational exposure regulations contained in 10 CFR Part 20.

,

The objective of this study, which. covered all NRC licensees.
and NRO Agreement State licensees, was to estimate the cost of-
detailed components of the guidance-for different classes of
licensees. The components included:

Annual exposure limits' -
.

~ Weighted internal exposures-

*

Training-

Recordkeeping-

Protection for the unborn-

Planned speical exposures-

3-6 SC&A
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Tcble 3-1: Sumary of Industry-Wida Valu:;/ Impact Analysis fcr Altern tive

Attribute Dose Reduction (person-Rem) Cost ($1',000 -1989)
Best Est.- High Est. :Best Est. High Est.'

,

Public Health'l - r

; Occupational Exposure
(Accidental)

,

'j On-site Property Damage
(10% discount)'

.

Off-site Property Damage
(10% discount)

:-
Industry Implementation

and Operation
*

NRC Development / Implementation
and Operation

Net Benefit

Benefit ($)/ Cost ($)2

3Dose-Reduction (person-rem /$_Million

4Value/Ir. pact Ratio

|
Benefit / Cost Ratio Sensitivity Analysis for Alternate

Parameter New Value Net. Benefit Benefit / Cost Ratio4

Baseline Best Estimate

Discount Rate 5%
8%

Health Effects $ 500/ person-rem
_

$2,000/ person-rem

i

10 health consequences set at $1,000 per person-rem.*
1 .

2Averted health cost divided by NRC and industry development, implementation,
* ' and operational costs.

3Public dose reduction divided by NRC and, industry' development,
implementation,.-and operational costs.

4Cost of'NRC and industry-development, implementation,..and= operational costs.
divided by public dose reduction. .

3-7 SC&A
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These components were evaluated for the changes from the
existing regulation as they would affect individual

'

industries. In this study, a series of industry case studies

was conducted. The data acquired through these were combined
with secondary data to develop estimates of potential

I aggregate costs of compliance impacts. On-;,ite visits were

made to nuclear power plants, hospitals and private medical
and dental practices, nuclear pharmacies, DOE facilities, and

{ uranium mills and UF6 conversion facilities.
I

i e For EPA's Office of Radiation Programs, our proposed
subcontractor, Jack Faucett Associates, completed a series of
12 Regulatory impact Analyses, including cost-benefit.

analysis, of proposed National Emnissions Standards for

Hazardous Air Pollutants (NESHAPS) for radionuclides. On

November 8, 1979, EPA listed radionuclides as a hazardous air
pollutant under the provisions of Section 112 of the Clean Air
Act. In 1988 and 1989, EPA reviewed and upxfated its studies

of all radionuclide source categories. SC&A was responsible

for the Background Information Document on each of the twelve

chapters, and Jack Faucett Associates prepared the Regulatory
Impact Analyses.

|
The twelve source categories studied were:

i e Uranium Fuel Cycle Facilities
e Underground Uranium Mines

e Inactive Uranium Mill Tailings Sites
e Licensed Uranium Mill Tailings Sites
e High-Level Waste Disposal
e Department of Energy Facilities

i .

e Department of Energy Radon Sites
e Elemental Phosphorus Plants.

e Phosphogypsum Stacks

e Coal-Fired Boilers
e NRC-Licensed and Non-DOE Federal Facilities
e Surface Uranium Mines

3-8 SC&A
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Each chapter was organizedIinto five: sections'. ! Section 1; i

1 summarized the results.- Section 2 contained backg ound "|
-r-

, . - _

j! 'information of the'various' industries =or. facilities, including _
.-

characteristics of demand, supply, competitive _productsiand: {
'

i processes, other economic characteristics, and forecasts -
t.

Section 3-presented the current emissions for each source

j category, by site, the risk levels' associated with the- |

emissions, and the cost and efficiency ofLvarious potential
, .

_

j
-technologies useful for_ controlling: emissions. Section 4 was' y

.an analysis of the costs-and benefits of<the proposed-
.

j standards. Generally,L the. fourth ~section identifled a least- ;!
I~ '

-cost technology and any-available' alternatives,_ described the
*

health effectu of using these technologies-and comparedftheir-
costs and benefits. Section~5 concluded'each chapter with an

evaluatice of the economic.impactsk primarily on' industry, of
~

,

| the-proposed regulation. An analysis!of the potentialseffects'
of-the~ standard'on small= business 1 was also' undertaken for each >

source category..

I

e Jack Faucett Associates _has also.recently.(1989) completed two
~

-

value-impact-assessmentsifor the Department;ofLLabor's- ,

Occupational _ Safety and Health Administration"(OSHA): an- ;-

analysis.of the costs and-benefits:offregulations toLprevent? E!
~

the occupational exposure of health workers ^to?bloodborne-
-diseases; and-the cost-benefit. analysis'of a proposed: safety a

standard for.the structural steel erectionLindustry.

3.3 Approach to the Development of Rulemaking Packagesi
,

: .

.

d
The development of Regulatiens and Regulatory Guides dependLon the . underlying

Q technical. assessments and evaluations 'of the specific problem.- These includel .q

.. I
.

; the identification-'of the risks associated with the problem:(frequentlyL i
-

-

L* statistical or probabilistic risks), the alternative-methods available or:
- 'l

; . feasible for resolving the.problemi the effectiveness'of each alternative in=
ameliorating the' risk, and the costs associated with each alternative. The

L sections.below' detail the approaches that'are proposed for supporting the
development of'rulemaking-packages.- .

1
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3.4. Approach to the Development of Regulatory Value-Impact Analyses

Regulatory value-innact analyses for rules requiring erocedural and
administrative chnges at licensees recuire careful and thorough evaluations

I
| of costs to licensees, effects on occupational radiation exposures, costs to

government entities, and effects on public health and safety. The following .,

subsections discuss our approach for evaluating each of these critical ~

components.
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i 4. INFORMATION AVAILABILITY

The scope of this solicitation will require that the contractor have access to
information on economic costs, value-impact methodologies, and risk /'

consequence assessments to perform the required analyses. The following
sections detail our approach for obtaining these types of information.

i
-

!

1.1 Economic Costs
!
'

Many of the references for estimating economic costs are given on page 13 of
the solicitation. The pNL report, " Handbook of Value-Impact Assessment"--

| (NUREG/CR-3568), is used to scope the value-impact analysis, presenting the
elements of the analysis and providing helpful hints for the evaluation of
each of the elements. The Argonne reports (NUREG/CR-3971, "A Handbook fori

Cost Estimating" [ written largely by SC&A]) and (NUREG/CR-4568, " Quick Cost

Handbook") are useful for identifying potential types of costs (i.e.,
" functional responses" and cost e'ements) and for coming up with " rules-of-
thumb" for developing cost estimates.i

,

i

As discussed in the previous section, it is unlikely that the generic
methodology for evaluating costs develeped by SEA with the assistance of SC&A '

will be of much utility in evaluating the costs of procedural and
,

administrative changes at nuclear power plants. The first step in applying
| this methodology is to determine the "greenfield" costs using.the EEDB data

base. Although the data base is described in NUREG/CR-4764, the data base
j- itself is extensive and comes in two parts - the CONCICE ivintout and.the

PEGASUS printout. There is also a commodity list and craft summary. The data-
base is updated periodically, as long n the funding continues from the 00E i

'

I (through Oak Ridge National Laboratory). We are in possession of the Phase
L .

VI!! nrintout, dated January 1, 1986, for the Model 148 PWR and the Model 205
!

BWR Mark II. Another volume describes the components and systems-given in the, ,

data base ("The Tecimical Reference Book," 00E/NE-0059). In general, the EE0B,

| component framework is at a relatively high degree of aggregation, causing a
_

j problem for most realistic applications. For example, the PWR steam generator

[ is e single entry in the data base. . However, an-SEA document cited in the
solicitation, NUREG/CR-5160, giv'es a-procedure for using the EEDB at the sub-
component and subsystem level.

I
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The purpose of the labor productivity adjustment factors (NUREG/CR-4546) is to
j correct these greenfield costs for actual conditions in an operating nuclear !

power plant - namely, congestion, radiation fields, outage conditions, etc.
'

In practice, the factor which usually has the most significant effect is the
radiation field adjustment factor, the formulation of which has recently been
modified by SC&A (the results will be presented in an SEA report which is

+

currently being prepared). There is also an engineering and Quality assurance-
cost factor derived by United Engineers & Constructors which should bet

factored in (NUREG/CR-4921), although this is also not as significant as the
radiation field adjustment factor.,

In order to derive the radiation field adjustment factor, an estimate of the
dose rate is necessary, and a first approximation to this may be obtained from
NUREG/CR-5035 (" Data Base of System Average Dose Rates at Nuclear Power '

Plants"), which was developed by SC&A. The dose rate obtained from this
report (if it is available) must be correcteo by an ALARA adjustment factor,
which is obtained once the man-rem are derived from the greenfield labor hours
and the system average dose rates. The evaluation is iterative, since the
man-hours are dependent on the labor productivity factors, which are dependent
on the radiation fields, which are dependent on the ALARA correction, etc. In
general, the ALARA correction is small.

If.the regulatory action results in a plant shutdown, the cost of replacement
power dominates. Estimates of this may be obtained from the Argonne National
Laboratory work, sumnarized in MUREG/CR-4012 (" Replacement Energy Costs for

Nuclear Electricity- Generating Units in the United States:- 1987-1991").,

The cost of waste disposal has been summarized in NUREG/CR-4555 (" Generic Cost
! '

Estimates for the Disposal of Radioactive Wastes"), developed by SEA with the
assistance of SC&A.,

1

The above methodology has been, in part, validated using actual cost data
provided by the utilities.

The validation is described in NUREG/CR-5138

(" Validation of Generic Cost Estimates for Construction-Related Activities at
.

Nuclear Power Plants"). However, relevant data for such va'11dations are very
difficult to obtain, and the validation process itself contains a number of

l4-2 SCM '
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,

[1 !

l

i

; - uncertainties. Therefore, additional work must be performed in order to
unambiguously validate the methodology.

,

) A useful compilation of generic cost estimates is contained in NUREG/CR-4627
(" Abstracts from Generic Studies for Use_in Preparing Regulatory impact!

>

Analyses"). Some of the abstracts contained in this document are summaries-of
,- task-specific cost estimates (i.e., steam generator repairs, centrifugal pump
<

,

shaft seal replacement costs); others are summaries of costs associated with,

.

;i physical modifications (i.e., reactor shutdown and starttp costs, radioactive
| waste disposal costs, etc.), and others are summaries of costs _ associated with

procedural and administrative changes (i.e., writing or rewriting procedures,,

training or retraining staff, etc.). As described in the previous section,
these cost estimates for procedural and administrative changes must be used
with caution when the procedural an' sdministrative changes are the dominant
costs in the overall value-impact assessment (precisely the case addressed by
this solicitation). Accordingly, the generic cost estimates contained in4 .

NUREb/CR-4627 are not likely to be adopted without reservation in any cost
evaluatwns performed under the contract awarded as a result of this
solicitatiois

f

Therefore, as discussed in the previous section, our experience suggests that-
accurate estimates of the costs of procedural and administrative changes to
plants can only be obtained through carefully-considered discussions with<

,

utility personnel. A list of our utility contacts is given in Table 4-1.
However, before these contacts are made, there _are important data in the'open
literature that can be used to channel our efforts more efficiently.<

For example, Utility Data Institute publishes annually a report giving U.S.
nuclear power plant statistics. This document gives the current status.of,

U.S. nuclear plants, the ownership, the current cost data for plants under
-

construction, the performance data for the previous year, the operating,,

expenses for the previous year, the current capitalization of the operating
nuclear plants, and the total megawatt-hours generated for the previous year.
The 1988 report, published in July, has the number U01-014-88.'

.i,

]
.

4-3 SC&A- ;

r u

[- !



r.-'-

g- nses &% .quemw-Mg.w '''''"****%#"

.

m'Wp yt % @'M%s$ *W MNM Q d4
y .

$4@P@g@QM it KMS4h b e Rp@$MdvNW %gew4p M dWWi

gggkh_gph.0Wh, T /. N. $g|gemy$h.. ?g p?..h Ok
j ,

3 3 c m .v. g g .; p; . 4 q, k+, $ . ^3 y. # y. :p3:;;y .g.g.4-
:: p ;g . . . :- .. t, &f f p ;j; Q ;|, %; _

,.

1)yh. aqi.3 y.gj@i .s; ;4; j. 3 ..j.
'

.
:

7
.

'

-N)
'

; . , - ... ,, .
. ;..

, , ,

L,. P, , d F; T. r ,., , R _ & R V. ; . u."i
,9 k' < . - (W' ,y'yn h ~. . . . ; . . . .y * .

.n . . . .;- : ;p
- '

, , 3
. mo s m . . . . . .I,.Q M.), ' 8.A Y- '1N i-

7
*| 7 | | ;' Y , _.|,

^ '

1 @,' M. ,% x. m - m.g3
, *|_j qy , ;.,! ."* <,;

j e 3 m y ,,
,

< wn

|[ . . . eL : 2 -
\

k $ M, i $ $ $.~,.1 L i h $ M3
.

a _
.s . .

?
.

~
,?',-

.

.| .

'

e ..
'[ ^ - ' ;

_. _ f '. t.:.e,j. *g
: .. ;;

_
.

. . .

t 2,|.s3 w ,,;ff ; .;,. ., .
. ..

_& ";. :.'. f , , A,,<.; J.; y ['
.

. . , .

- '

, ._,, . - ..
:

,
,

.

9
. .h

,

e. -M, 'i.|.''$| ' f '| ",
;,,' , . S' '.' :. . ' . ._ .. _ _;

' ' *: '' 'i ';

a.. ,t .m . ..

. ;4. i ,. a .; . .

q;;. . L .1 a t. 9'% , ;.
.

g
. . " .n :.

. g! g y; t...;. 3 5 n. , . g ' . 3 2 p ;7 y
..

..

; [&p
:tj p

p.

W[P fy p|f|Q.'.f' L .
.

.

p;i , .% .. .W> . ?. . i ' Y | :. ' | '

N 3 $ )|;yQ:,,,M. : my;nMW;,C
'

.

m#m:.qaC .! :.-,
a -

.

, -5 -)c r- '[ ''
'c

-
, ... .., .,

.
. m. .

, a ,;.
'

?-
,'' c. . . 4 M '

., ,. ..
. . .. : .4,

d'S?sh d . . , i.a - - '
f

' ' '

[M;.'t:f:7.uf,cg.;['|M,s .'
- f . q ~ .);# 33 .r

:. .

. _ . , . |. . ; q . . , ,
.. ,,c .1 ( . 1a^

.

, .
. ;

.. c - 4; g. .7,.; p.s 1. p . y p - g;i
.

; ...,
" > n. ,+ ,c n ;:a.s y:n . , ,y; : , -

. .'| '

.

a, f I i,i. ... - .! ' [.

. . ' ,.; p .v. g. ;:. . , , .;3; ; -.,

,; ,.q , y , , ._

3, r' - 1 . .,.r.
"

, . .
.;.- , .

-.,
f Y;; i -# ,' I d fi 4' J . y ' T h ., i M '' . C

v hhh h.
9': '* -

m .n w }.f i h, .3b su a m ~T~,k, bn .. $ ? . , 'h ,

-.

4hQh ,g.m&swN Q Q g,. b4w%$$
k . jf [ (c 2 . .

;
.

p' -

m.exe. 4

hanwww%.

4-4 SC&A

.. . .
.

.. ..

.. _



. , . . . . . - - . . - ~ ~

(
--- .su.sene,,

o

*

-n --

|QW?&,UT? If MT*F"QPyym :

h|

& & _h &_ W4m . @ ,
; 3k,;{~g-x? ? ' y' '* Q. . . m,&h,. |n.

;
.

. .: ;;' ;;
,

' '

.. '
.

. .. . ..

'

}'sk|' M' . .] v >'
*

t . . , . _

,.] ( {' [;7.t "; g <.. ._j ' ' ' | 'R.__
,

, , , _

| & &,t. .. . A :<g,i.4p
..

.
-

. . , ' ' :" '
4 .'. ;; ' .?. ,,| : ,

. ..

3 , , . ?. . %,; . 4
, .

-

9 ' < , ,,,
-

t. . .7
'

i .
.. ;-,

.

--)Q . .k: r$. 3M :I . ? . L.' :|: , $ ., b ' '.' :. L ,9.~ , . ' 6 : : .. .Ni -
' ':;-i J.%. -

.

| m ..

|. w;;; f ' ' ' f:, y;){
.,

g.,QG]f'. ' *' y 7,};. _ , 3. V :)y
-

T. ...'

J .
.

[ ;p' %.g [-
,

0I

-, r s. .

%m" j f ' :,,;i . i ,o,- n .y:
'

.m . 3 ...

'
.

|
.

') *sG.;. .
~D:

y } ' "| %
,

. [ ' |- ;
I ''

, | }' k O. ~''
'

;

;f PA , w y$ y.% :A . ' f. e"fy,[3-

|Q yQ
g .m _. a . m Q. nA,,m.

.,. ,

n .t s. .4 :,
.-t. . . ,.. . u .

, ;. . .

. k, | -

, * . ;), ,o -

bb ? &n $w$ h k k W [ $ L N O '
.

namygg gy. r. s. . . . ,ns : x.

4 .
.

. >

4 ' ' ?.3.[ ^ '
'

Q iQN. h h h 7 . o.
.. .

> . .> [ ,' ] - ' O. ' . . I.,-ps - L.,

Mh~ m,%$Md1 . [
g.. . ,

- -

- - - '
#; ..,;....

,
s

i ' ~

~
'

'
'

| '
d
fq. ,, 7,@ ' _. o . . ? ;; . ..

.

..y& 7e ni m s. . c.
.

n
. , . : . a. c. - v .. .. - . '

., .,n..
. :

:

f|
.

. N?
'

;I '- "
.

'

.. e ... %[:- ,,
.

- ; . ,
,

.xq 3"
qy t ,p$ i. ,,;.M D Mb j Ti ' . .

''

J~
4

(py!. w .Es -Q$. fir
"Q -

1,

9 ta.y f* 4 g
. ..

!.
, ,

.. ' ? 'g .: '
.

;
. 1,,

'. '.,.,,.4'''" , , ,
. . , .

. . ,h
T

Y [ ,%(,m. 4 ^a-. ., [|- ] k ' '# '
q s 6:' ./ . .. -

,

,n .yJ ..

.e:

/. .&p. jh @phS : ' c., 4 . ,, ' C .' , , .- . . ' ' ' :y' ~ :. YO, . . . ...% "-, . '
..

.-
-

;,, .,

.. % y d .g* ' ' .. g
.

~-' ;. : . . . n : .. .

. ..
.

.

c!. - <

.

. . ' ' v. . ;. |a >.Q
'

| ' * ' .' ''
. , , . . .. .c,,

'|
:

e. : . - - , .
..n p .

_

_

., . , . . , - 1.,
-| 4 N.,1 a t,

@ @, . |' ', (f '4 : ,,_ ,

.

.. 4',
, s . : ' . - , . .4'' *E -

' t{y/(., ;iA D- 8 } " ' ., . , , : f, .% {. f,. . - , ,, .. jp,.$ p p {. ,
.

. h.J. . ,f. .
. . ,. up s ' .a

' &f> a
. . - -

. ~n-s. - ,m., . .m. x.. v .
ng h. e; . %fa . c ,. . [ t,y:. a %. .i. . .. 44Q.,. ; 4 . . . , . - ' v; .

3 i .F y'i a
. . ;.

. ' ' ^ n
'

e w; - .. ._

$ '$,' hQ,; ^' :\f .M
.

;'y . . f ;L,(.x.; .| f . ' .' _' *' '' , ; "! : .).''? T.f;'']- . [ '~
;

. 3,9.'L
~ ': (" - ',.%T _ ' ,; <.

'

Q.. '9<
.

s v v

h,hh hko hbk hk_Sgf,,. p '
, ,

'

. . .

J ty' _c 1.t .- ,. ; - h.~;, h.
,

..,..4 -
3- - ry.s.S

'
-'

c ag{,,7
. . . . .?y:

-

.

p: . , .s
1 03 w . . . , ..

, , ; g;, ] '' >} . ,1, r,;' g .
.

..
.

:
' '

.

.j ;@
-

,

Q ?!'. .A&'; 4 ff . .,. s.

p e n|'a ' ,.q?Q.uq7 ' k, Q ~:f '' 3.. , n .f f.y &,[ . $ffw .

y .
-

- -

, ,

i'
|

n W;f34j%.n m)b s% L g/ g% ; 9 ; ~ S.:, w .
_

43d yag.% q. ' ro. m m g. . . .
.. qa

|

4-5 SC&A

- _ _ _ _ _ _ _ _ - _ _ __ __.



. , . _ _ - - . _ . , . , . - - - - 2- - - - - - - - _ _ - - - _ . - - - - - - - , - - , . , . - - - - - - - , - - - - . - . - - - - - - - - - - - - - - - - - - , - - - - - - - - - - - - - - - - - - . - - - - , . - - - - _ - - - - - - - - , - - - - , . - - - -

1

i

amema.

musngr...-m, age
gyk s.y7w(k$ Y00.0 Y;;;. m $ a w;.gwp

_ 4 y ~., 7 ..g

-
WO 9 3M|k 4+ m& . g,0.,.. n' &. t n.4

~ ^
';. -

.

. . . . 3. ~
.

. a ,n.. ; .
.

.

m . , . .

. . .o - . .. ,
. : -.

}~f. ', ;*f.
. . . ; ;,-

!,' ' '... t |.3
| *s' |, ' . ' - J. f. '. .y.

-:i '.

s : . .F - ,4'- q..' -
ts o.

.. ,- . ... ". e1a ; 3. y ,..a
'ge9,

hv - h ,'4 .iji ,f)' , Qu. : %[g; ' fk., h.
m

fj . -

. ,[s ''''[- [ ')
erf.

f .y? , ;.M . ~., . ;f@. J
-

7 '3
,

.. ,,

m &$ Qu$.) . 4( .

., ; (,: -- . -: ,-+AI
.,

. d, . +
-

- .3 - .
a% c ,s .,. . . .c a. wsf . w -

.

. f. g+/; n .p < . . . . ' ;q xm:,;h|h,-[[hv
v, .,g ec

. ,

~.. ,.Ja- & :Lc. - sus nww t
. >

4 % )b, %, m. h MJ
k'*[ ~

#.

' ' ht ,(-[, - jN N ''0
'

I ') gr ;g ,. :j./,gs
'

.

;A w n, n.. p.,a ;\
~

a n. q my.u. .r . : nmm s ~. .; - @s.a@kfLg p.a
.

>-- :.~ .
'

,

a, .
J/4. , F ' ... . . b .. $-~. *7., OYN -1/.[N |(,

i

M T.x%., Q.NM k M g> y s'yO N Y inJ. @% R .': -?@
y -

-

:.'

,
; s.mg m.x; .-

-

"'

-

.c
-

.:. .

.- . g-
m . 3. , . pc4. . s . W,sr . a:pf o w : 1 . ,..s ;. . -

..

w.m a vp 4
, ' ' ' ' ' q .y

s* ' ',c*ce , , . *
.. -

1.

, . , . s s'[ . . .
' if .'., de .h;a,, g .' 'gh. ~ .. =-- .

' '

' > , . <
,. u'. ......t e..y.. . ,

. ,
,- . ,' -

''

u,_ 3 3 ,.1 + . . . ' ,c .,' n . ,',
.. w... : .y'. ' . ' . . sA. 1.t' & ..

[y ;'y > h. ,';.' c. y.|h. ,);h'-/M[h 'e 3'
-

.

d
- s ..' h ,% . - . ., , - :[ >

%g;W p a[f. J. c
,

1 7,/i I'N , ' ,. '

.v

c. : .... . . y:::.-p % ~ -

%g| 1 eu c. .,

p , g :q ?tyV.my.4Q+ x.
'

.

- x .

Q.
'

8 vg * 3. p L.,. ; . . :. .

p' jh, , ,. D h . Y N fv ? f W ? . S. ? n
:

,.

? W ' - J NY G' 'h.
... -

.

_}'' ) ,y t g g a. 6 ,d It,'
_

.,,7.,.' 'r ,.?, . .j . '
.' ' i.,'.''

'

', A
_

; y ,, ,. ('s kj '' ''' . .I',' -}(*',*'' '

. .' ' [*
}/ fi f} ^ ;$ jYg(se y N.3. .Y,@l:1./ g A " - .. - .

m g .;w ., p .y g. g , n; y { ' . q! n ,.. }{.D S < '
:

@%s 1 x%. i MCd},w;,; ..- | .%wmM-b;-

.a # h ' .

.

y. ,, g @WQ".5ff,:y''r p. p,ksQ 2 ' . 8'h < ; e ,,. .
,

..#:.f..f.;./ .Q
<

dm>4f v.pdQ, %_. ;:
,

.

' , . . c 9 ; ;. . -

< ..
.

> . -

. ./ J'

i
:

y;s .,s y ,. . . ..A g 1..F ty . .
4 . p _... g..#p

. ., _.
3 7. 9 [ g ,. ~r w,wg.-4g.,g._t . t. y, - $y ,o

.. 7% gre,.

| .

'
.

, .

.
.
I |

4-6 SC&A

_ _ - _ . . _ - _ - _ _ _ - _ _ _ _ - - . . _ - _ . _ _ - _ _ _ _ - - - - .. - .- . .-..



4

.

,
%;. y ! p % fIC"? %.Tfe g 7 m Pw:m m e y w w p , f| .;n

eksk . a|
'

'

jg #(Ih ,~g b.1
.. I A,y@l f3d[4,o. a Awy e';f
M $ k $ m , O @h h f d k . R N 7. / d k . M . [ h @

h Mm
s@$a1dh '

, m , x. ,.~- a w n m ,i
.

,

a y--['-
-

: c .( ' ' '. -'' '
' 4, . . ,

.
-

' ' f. . p ,itje ,
.' . - '..['...

f. j, h ' .[. .f
w . ; . ' , o[ j,' -

v - ..

a, ' .. . . ; . :, - - , $, , ' 6 . - .y .

,,

,
-

I

f,' , . p ,.. .. ; . -.' , , l l.. . |C. , ; - I, . . . . . . ' . . . , . , . .
- 'N, f,

.
-

..X(
,

, , %;
,.

''

" M $ ; )' . . h;!' ' -.: w # :.,.5.& c . $y
-.

,- ;; 'q
' , ' ,;gq ',f

n ..
#'/ f p , ( 'g |v

' : '[. '. ' y Q .e. c ; . >.,,
! n

.,\
-

.[j / 6

W ' 1 f:;g ' '' ,_,,
- ?/

,

.' :
.r. ;

t ' . ?). s%>cW.; ; ;:;. .
..9 .Y,w$ ww w :n

. . ;. . , c i .
.;..,y

}h
,. -

.p
.

.g. g :'? % .!@a~
. .

>

y, .. .

\
n -;,

.h . ''f - u( . ' p' M ' . .
.' >

p, .g

h , y ~'.s. 4%. . . ,.J' , |
o

!E gP .. ' ),,, l'j
' ' r

.

.m:

'...Iw]$..~ ( e[ ;[e' .'
s - _ M D

'
'

hkh, .f!qu$.% ' fW.ff .4. j:/;h 1$$,f~dhih,k, N k,: -[ [.~
~

i .
.

i <. .'

aL.4
.' a ,

4a. 4! I - '4b (-
')

.(.j s }[W :
L5 ' '

-

L,;,
.

4 d (di n' f ~ i '

.f |Q.
- [3

j, _ i} *s, w ;a; . ; - - . og .*

',g

.

3,. . . ,;
.

) ~. e
.y .

w .. . .n. x .. ,
,

..

+ o
' '

,.,'V. , - , ,c . %y '
Q y [' s f. f .& ,.~ n

' . : .b ' ,.. . . **}}. ,

_
,

C
' ';

?
. .

' . . .. ~ . * -

I i , $. ; .

, d||f |..
,, ,

' .;,
. +

' .

s ',y A
,

. ._t,
.[' ? .. + 3. .

)Q:),s -' ' '3
,

. , -

| .

..

Q hi '
'

,Wg m ; ;
-

.

. . . .

n. ,m s p 11. %s'f. a , pd . ,. -
*' I.

,

j '

'9.,a
e

..
-

. 7 'N
'

N: , 5- . ' *> ' -

-
= ,

' ..kn^| -

,V
.-

,; b . :1 ,.'.i[,,. f ', -s. . .
:, '

' i 'h/
| (Q x. :; 'c>

,
,t h , ,

; ' .
.t

. ,. -
- -

,;
' '

. '1,.. ,(
f

, '

Y *,A_ g*;g;[' *,. * i ' R ik f g 'y .

.s ; ' ' '

- . p ,, '. .! .. .,

' . ; , .j.g

,.?f
- . :. |*' gQ'N' - . .',

e . . :Q|,m . {,rl ,. . , -. g | ;,,

- .j J., . - , ' :
. . .

. ,~y
&; Q / *;;

; .

s ... .

- y' ..,1 L .; .; '. .._, .y[, . -.. ..
.,

.,(, . - ,r> , ,

' k] '( i
y

..,"*,1
- ," c

,<

.> ,

3'. /.

.,,l..m,
.

,

- .I . K ,Y 6

[h |$'Y ,'[I \ (|} - ); .
( y g; . - _ ,,

,

gfW)%[
.

.

fjIk

|''_hhW
'

h. . N
f

ys $g]f
~,\

' - '

.nf! . . -

23>,

; .. . . .
.', ,fy ' ,

. ,
. -+ &.

w.- , '. , 4
'p.

em)g' f, 'n,H; 4 j . ,R. , _e' w'.'.., :,',.. j % f. '-

4
$ .' ] '7[ ,

'g
v..;, . .-''

f.tvu
.

~ 4: .
' e

''
.'V '? f. ;

' y. .R . , .
'

s.,
'

n,

nf )g#4n a?g z&u _

*

,
.

y n W W . &: w| w .:y:
- nu s'

We A! .
,,

.

p, ac -~ .
.

4-7 ScaA

_ _ _ _ _ - _ . _ _. -. -. _ _ - - . -



=4 e4

i .

.myre@m%' d . ,77

hhhhh,:79&Cn7'1yvfp3.w;;+%?qI.nw&vXNhhhk*ak
w.mem.w m m-w e ma,w& :w. JU $q .sT c.J -gp m

i

h h h ,~ gy ' .,n q, . 3 ..;.; ,..y 9. q m; p.s su,; /,b u ,s

O 1i''.\''Uhikh . .~ . , , -t
-

h.hw.%,:n,$,w, jk_h , h , . Ihhb
|

'

,

h
. - . a.

''
.

. um(; g.
s e, ~ ,: =% .p . a' I

'

,

..s +
| w ,h ''

ya ,y..

;2 .
I'.,..'.s

, .

' -,....m '

. ;.a,, s .w c
iY 3 ; O. .| ,j - a.

y: . > k. ..

.Nh,' u

, 3 TV 1 , g ~; y r F [ W n;[ h1 -Q ; 1-*
e

i

yi h .h h, W W. h 'V '.fi
" -

~ '

. ,. -

4: g w e w
g e u w$ f d k h hh h h _hkk

_V M..a$ %< a#&4

'

_u,y .- E ,,, y . .mem %.

O@ dh%r.Wf.d)%ku%O
. i. ' ' |

'

fi x

. O WM .E LO N O .ib ~E Nf 1:M ' ," .:p, . - 3g . ;;:. :. y
n men

J , ig?m
'

!- _hf ff .

.

'7 m,',h. w. .n .w & [,' . ' ; ,, ' . _ ,f.. |
' ' | 3,f _

.

:
. . c. ..nn

' | ;jf.h 6 N' ';
.

' ~ . . ' & . :..\[.!' , . . || . .h'- .'-

j %s + %n, ? %&'&
:

WQWn. F .

.- 4'c :?.:b
'

c.-Lc ; .

.. ,2 ";w'. 4; .. ? . ?k +1R
. .

s
>-

-

.

...
.

. ... ' .&
Q W [.,f'p (.7 % ,

''

q'''j. }. '' T. G'. , ' _>.L. ;:.y. .

,_,_

h . y|
. . .. .

. ;19 .p; ..g e n. s a g s
. .. .. 1

.

.. - . m

M. a..y,. sc , w .m.. . ..
.

3 .m. . . .
,

, , .

'

i
-

* ', ' g ;. . f ~,. .'. '
''

- ,. ,, (.
''

%e's. . 2 . . '. e|JHf '1,

.

,'
-

~ vu .v ,

r. .Q, E.4v .,!y, - 1 , A ?.( tS i;~l . | L* i ' . ' . V g_,

' I
.

.

' ' '

j' .%g.y _ {
'

. w ' y%n c.i.: n.. a vy n1 ~ p .
. . , . . ,.

;

y| g:p n. . . - '

gn n$pw?v.(%pg|M.v ':' ac.h.YhY&v.r .,4:.n. f.?hh?
'

y w. ,si94 u

"h O h.
,

p fh$g.g - y. 4yQ g
.

s. ~

%w w. ~w m
3 LO._ g|.&|.yh..,pp3, y g~ ~y;g' m/; v :

.m~ , ~ -
y p g .a M Dn::. Ly \ -

$.g .3 > %y &nr.:..Q ; 4;gu xm,m
@), = m 1E 1 a44 y n 7Q w ;;f ,::. y a : m ;w A y y g y% y e s :L.i.a| .

c

i

4-8 SC&A

. . - - - - - . ..



_ . . _ _ _ _._ - _ _ _ _ . _ _ _ . _ _ _ _ _ . _ _ _._._ _.. _ _

| .| Nuclear News also publishes periodically vital statistics of nuclear plants.
In addition to the World List published annually, Study No. 6 gives "$ Facts
About The On-Line U.S. Nuclear Power Plant Market." This contains the actual-;

0&M expenditures for each unit for the previous year, and the dollars spent in
33 equipment and service categories. ,

'

We subscribe to Nucleonics Week, which publishes weekly the-kilowatt-hour,

generating statistics for each unit in the world. We also subscribe to the
;i so-called NRC " gray book" (NUREG-0020. " Licensed Operating Reactors"), which'

gives a monthly status report of each operating reactor, including the |
| facility description (A-E, constructor, NSSS supplier, etc.), the.

inspection summary, and complete operating statistics for the previous month
(i.e., gross electrical generation, hours. critical, availability factor,
capacity factor, etc.). In addition, we subscribe to the quarterly " Report to
Congress on Abnormal Occurrences" (NUREG-0090).

Another useful subscription service is the NRC Rules and Regulations, which
gives monthly updates of amendments to the actual rules, proposed rulemakings,

_

petitions for rulemaking, statements of consideration. We also subscribe to
the update of the Regulatory Guides.,

We have found a volume developed by the Tennessee _ Valley Authority Division of,

Engineering Design, '' Cost Estimating Guide," to be very helpful in much of our
cost estimating work This document provides man-hour estimates for various

design activities (civil design,. electrical design, and mechanical design),
and estimates for the design overhead used by this_ large utility. Estimates
are also given for contingencies, design-construction ratios, contract'

,

administration, and escalation.

| '

|
'

Another useful reference is the " Cost Engineers' Notebook," provided free-of-
charge to members of the American Association of Cost Engineers. This,

extensive compendium contains sections'on. capital cost estimating, capital.
I

cost control, computer applications, operating / manufacturing costs,
profitability, and cost of major equipment. However, the most'useful section
is the one that contains cost indices _(i.e., buildings, general' construction,
plant construction and equipment, construction materials, w' ages & employment,-

,

4-9 SC&A !
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I construction equipment, commodity prices, labor output, plant maintenance,
transportation, and a comparison of building cost indexes).

The engineering cost books published by the R.S. Means Company are essential
references for cost estimators. We have used two of these in our work,
Assemblies Cost Data, 12th Ed., 1987, and Facilities Cost Data, 12th Ed.,

*

1987. The Handy-Whitman Index of Electric Utility Ccnstruction Cost,
published by Whitman, Reguardt and Associates, is also an important source of
information for estimating costs associated with nuclear power plant:

construction. This document is published semi-annually, and contains cost
, information for specific items of equipment. Other handbooks with useful cost

information include the Dodge Data Series and the General Construction
Estimating Standards published by Richardson Services.

.

The periodical, Electrical World, also publishes from time to time cost
information which may be useful in this work for the NRC. For example,
engineering salaries are periodically reviewed by experience level,
engineering discipline, and job function. Utility executive salaries are also
periodically reviewed. All components of generating costs are also
periodically evaluated and analyzed. The Bureau of Labor Statistics Indices
also provide salary statistics and escalation factors. Construction cost
indices are contained in the Engineering News Record Construction Index.

Another periodical that contains useful cost information is Power Engineering.
This publication puts out "A Data Base for U.S. Power plants," that contains
the costs of estimated bulk commodities, +ne average craft man-hours to build
nuclear units by geographical area of the country, and the annual percent
increase in the craft man-hours. It also gives the man-hours for the
installatior of structural materials and piping, and electrical materials, for
BWRs and PWRs. Power Engineering also publishes from time-to-time useful
algorithms for cost estimating; for example, in the article " Nomogram,

Simplifies Use of Cost Scaling Factors," scaling factors for the installation
of pumos, motors, transformers, tanks, and heaters are given for various
sizes. Other periodicals with potentially applicable information include
Nuclear Energy, Nuclear Engineering International, and Nuclear Safety.

!
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The DOE Energy Information Administration also publishes useful cost data
relating to nuclear power plants. Two of the most recent of these are
DOE /EIA-0485 ("An Analysis of Nuclear Power Plant Construction Costs") and'

00E/EIA-0511 ("An Analysis of Nuclear Power Plant Operating Costs").
{

,

In the private sector, United Engineers & Constructors has performed some of
*

the most useful work in support of nuclear power plant construction costs.
addition to the EEDB data base, described above, a number of unpublished - InI

*

studies have been performed by UE&C in support of the DOE Assistant Secretary
for Nuclear Energy. For example, " Nuclear Power Plant Cost Drivers" contains
breakdowns for material costs for light water reactors, piping and-electrical.

commodity costs, structural costs, cable costs, and conduit costs,

For many of our tasks for the NRC under subcontract with SEA, we have !

performed searches of the materials contained in the Public Document Room
(POR) now located at 2120 t. Street, N.W. in Washington, D.C. Although we are

!
capable of searching the index c' documents from our PCs, we hsve found the I

staff in the PDR to be available and extremely skillful in locating
infor mation through the computerized index system. Therefore, we have always
reliec on their assistance and will continue to do so until we find that they
are overloaded.

We have found our Washington metropolitan area location to be beneficial to -

searches in the POR for information relevant to NRC cost evaluations.
Although much useful regulatory information has been identified for tasks
under the SEA subcontract, cost information itself appears to very limited in
the PDR.

The Safety Analysis Reports, Environmental Reports, and Environmental
{'

Statements related to each specific nuclear power plant may have useful
information for specific cost evaluations potentially required under the,

proposed contract.- These are located in the relevant dockets maintained'in
the POR. ,

'

The Electric Power Research Institute has also sponsored a number of studies
resulting in published reports containing cost d'ata pertine't to the proposed-n

-4-11 SC&A
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effort. We found this source of information to be particularly heloful in the
evaluation of costs relating to low-level waste disposal (NUREG/CR-4555).

' SC&A has performed a number of studies relating to occupational radiation
exposure which may be helpful in estimating occupational exposures under tasks
that may be issued under the proposed work. These include AIF/NESP-033
(" Occupational Radiation Exposure Implications of NRC-Initiated Multi-Plant-

Actions"), AIF/NESP-028 (" Characterization of the Temporary Radiation Work
Force at U.S. Nuclear Power Plants"), and AIF/NESP-039 (" Estimating Collective-

Dose in Nuclear Facilities, With Emphasis on the Design Process"). Other
useful studies are NUREG/CR-4160 (" Historical Summary of Occupational,

Radiation Exposure Experience at U.S. Commercial Nuclear Power Plants") and
NUREG/CR-4524 (" Occupational Dose Reduction and ALARA at Nuclear Power Plants:

Study on High-Dose Jobs, Radwaste Handling, and ALARA Incentives"). Of

course, we will use NUREG/CR-5035 (" Data Base of System-Average Dose Rates at
Nuclear Power Plants"), which SC&A prepared for the NRC under subcontract with
SEA, to the extent practicable. For other sources of exposure information, we
will refer to the ongoing Brookhaven bibliographic effort for the NRC,
NUREG/CR-4409 (" Data Base on Dose Reduction Research Projects for Nuclear
Power Plants").

'I
I

4.2 Cost-Benefit

i'
!

As noted above, the PNL report, " Handbook of Value-Impact Assessment"

(NUREG/CR-3568) used to scope the value impact analysis, presents the
elements of the cost-benefits analysis and provides helpful hints for the
evaluation of each of the elements. The following sections list references
and sources of information available in-house to our economics subcontractor,
Jack Faucett Associates.,

4.2.1 Ecor.omic Theory
,

Wilson, Richard and Edmund Crouch, r.1sk/ Benefit Analysis, Ballinger
! Publishing Company, Cambridge, MA, 1982.

Thompson, Mark S., Benefit-Cost Analysis for program Evaluation,
Sage Publications, Beverly Hills, 1980.

4-12 SC&A
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| Musgrave, Richard A. and Peggy B. Musgrave, Public Finance'in Theory
and Practice, 2nd Edition, McGraw-Hill' Book Company, New York, 1976.

Henderson, James M. and Richard E. Quandt, Microeconomic Theory: A
-

; Mathematical Approach, 2nd Edition, McGraw-Hill Book Company, New York,
1971.

Journal of Environmental Economics and Management, Academic Press,
Sen Diego, various issues.

.

Journal of Economic Literature, American Economic Association,
Nashville, various issues.

:

Theil, Henri, Principles of Econometrics, John Wiley & Sons, Inc.,
New York, 1971.,

! .
-

4.2.2 Regulatory Analysis Handbooks and Guidelines

Executive Order 12 291 for the Resolution of Generic !ssue
82, "Beyond Design Basis Accidents in Spent Fuel Pools", U.S. NRC, Office
of Nuclear Regulatory Research, April 1989.

Resolution of Generic Issue 99: " Loss of RHR Capability in PWRs",
Office of Nuclear Regulatory Research, February 1989.

1

; NRC Reculations Handbook, November 1987.
4

Value/ impact Assessment for Seismic Desion Criteria, U.S. NRC,,

' August 1984.

Regulatory Ana,_1gsis Guidelines of the U.S. Nuclear Regulatory'

Commission, May 1984.

A Handbook for Value-impact Assessment, U.S. NRC, December 1983.

4.2.3 Examples-of Data Sources
I

| World Nuclear Fuel Cycle Reauirements 1988, U.S. Department of
Energy, Energy information Administration.

1982 Census of Manufactures, U.S. Department of Commerce, Bureau of
the Census, various issues.

'

1980 Census of Population,- U.S. Department of Commerce, Bureau of,

the Census, various issues.
* .

Producer Prices and Price Indexes, U.S. Department of Labor Bureau
of Labor Statistics, various years.

: .

CPI Detailed Report, U.S. Department of Labor, Bureau'of Labor,

Statistics, various_ years.,
_

t

L County Business Patterns, U.S. Department of Commerce, Bureau of the_

.

Census, various issues.
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1

l

!

State Energy Overview, U.S. Department of Energy, Energy Information
i Administration, various issues.
)

| 4.3 Risk Consequence Assessment
i

The published literature relevant to probabilistic risk' analysis (PRA) 2nd
risk reduction methods. constitutes an enormous body of information. PRAs can.

provide general information that is applicable to all plants or to all plants
of a certain reactor vendor. However, much of the information contained in,

3

PRAs is plant-specific. It is important-to ensure that reference PRA studiest

,

are carefully evaluated as to their applicability to specific plants and
*

specific risk reduction activities. It.is therefore important to survey the
PRA literature to identify any important features'that may not be addressable-
by " generic" approaches. To date, more than 50 PRAs have been performed.- The

majority of these PRAs determine only core damage frequency (Level 1). ~ Also,
a number of these PRAS have not been published and are considered proprietary.

The most important " generic" source of information will be NUREG-1150, the
Reactor Risk Reference Document. NUREG-1150 is a multi-year effort by-
the NRC to estimate the risk from five " representative" nuclear power plants
using the latest PRA state-of-the-art. NUREG-1150 estimates the core damage
frequency, the frequency and magnitude of releases'of radioisotopes to the -

g environment given core damage or core melt, and the health consequences to the.
p public. The most recent draft of this report was received by SC&At

approximately two weeks ago.L
,

|
j Generic Letter -88-20, Individual Plant-examination for Severe Accident

Vulnerabilities - 10 CFR 50.54(f), requires all utilities to perform a -

systematic examination of their plant (s) to identify plant-specific
vulnerabilities. The documents accompanying the Generic 1.etter can be-L -

L. important sources for lessons learned from previous PRAs and associated
\

| research. In particular, NUREG/CR-4920,-Volumes 1 - 5, and NUREG/CR-5132
relate state-of-the art' data on lessons-learned from past PRAs. The-

Individual Plant Examinations (IPE) determine core damage frequency and thei

L frequency and magnitude of radioisotopic releases (source term) from a severe
[

core damage or core melt using an r bbreviated" method. These submittals toa '

the NRC, together with' plant-specific PRAs (e.g., Zion and Indian _ Point) that
include an estimate of the consequences, will be valuable sources of

!:
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information for identifying plant-specific features important to risk. We

will have access to the IPE reports and previously submitted plant-specific j
| PRAs (e.g., Zion, Indian Point, Limerick) through the NRC and has also several -!

plant-specific PRAs in its library.

The National Laboratories that were involved in NUREG-1150 work are important
*

sourcos for detailed information. Such information may be required in some <

cases where the information in NUREG-1150 is insufficient to determine whether-
'

an issue can be treated in a general manner or is dependent on the specific-

design and operation of a plant. Available documentation, as well as personal
communication, will be used to obtain this information. For numerical.

j evaluations of risk-reduction options, NUREG-1150 data such as the cut sets
(failure combinations that lead to core melt) are available on diskettes for
use with NRC's personal computer code IRRAS. we will obtain these cut sets

'
from the NRC when necessary. SMART-(consequence code), another-PC code, is
also available for analysis of risk reduction options. SCIENTECH has IRRAS
and SMART installed. The computer code EVNTRE, used in NUREG-1150 for-

containment event tree analysis, is available on VAX and mainframe computers.- i

Specific issues are also treated in institutional publications and in papers
presented at conferences. A specific example of institutional publications
would be the work in human reliability analysis at EPRI. Examples of
potentially useful articles in risk reduction-include:

"The Benefits of Planning for Maintenance and Repairs"o,

; (Nuclear Engineering Internationsl)
>

" Estimating the Risks From Occupational Exposure"e

(Nuclear Engineering International)-.

In certain cases, data may be required that.are not available in published
'

Such information is often plant- or site-specific, and may besources.

obtained through direct contacts-with specialists or experts who have,

substantial knowledge of the issues related to the estimation of risk. '

The senior personnel assigned to the estimation of risk have many years
of experience in the areas relevant to potential risk-evaluation task-
assignments. In addition to their expertise, valuable cont' acts have been
established with_ utility technical and management personnel; at the

4-15 SC&A.
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National laboratories; at government agencies, i;:cluding NRC and DOE;
' and at nationally recognized academic institutions, such as UCLA. This

combination of experience and industry-wide contacts makes an exceptional
I resource that can be applied to tasks assigned under this contract.

.

4

1

.
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! 5. CORPORATE TECHNICAL QUALIFICATIONS
'

The following sections describe the technical expertise and experience of SC&A-.

| and its proposed subcontractors relevant to the Statement of Work contained in
the solicitation.

.

.

5.1 S. Cohen & Associates

.

S. Cohen & Associates (SC&A), a Virginia corporation, was founded in 1981 by.
Sanford Cohen. The firm specializes in the technical and policy analysis of

*

environmental and safety issues, particularly those related to radiationLand
nuclear power. The firm also provides health physics and nuclear fuel cycle .

consulting services, mathematical modeling and computer code development, and
estimates the costs of regulatory requirements. SC&A is dedicated to
providing the very highest quality technical support to its clients.

'

''

Moreover, the firm is_ committed to client responsiveness and fiscal
responsibility. .

SC&A is able to assemble, frequently on short' notice, multidisciplinary-
_

working teams of technical specialists specifically designed to. solve clients'
problems. This is accomplished by maintaining close collaboration with

| scientists and engineers from the university and industry. By providing ;

attractive forms of professional association, SC&A-is|able-to secure many of-
the nation's leading experts in engineering and science-

.

=The firm's clients include:
,

Electric Power Research Institute
Atomic Industrial Forum / Nuclear Utilities Management *

and Resources Council (NUMARC)
-

Nuclear Safety Oversight Committeei

! Congressional Office of Technology-Assessment,

Executive Office of the President (CEQ)-
U.S. Department of Energy
Oak Ridge National' Laboratory
Brookhaven National Laboratory-
Argonne-National Laboratory
Battelle Pacific Northwest Laboratory-
U.S. Nuclear Regulatory Commission|

U.S. Environmental Protection Agency.
.

General Atomics
State of New Mexico (Environmental Evaluation Group)

:
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Most of the firm's work has been for agencies of the Federal government,
j primarily those concerned with health and safety issues related to radiation
; and nuclear power. These agencies include the Nuclear Regulatory Commission,

the Department of Energy (much of the work through its prime contractors), and
j the Environmental Protection Agency. In its seven years of existence, SC&A

[ has performed work on approximately 50 contracts, and has worked on an
'

estimated 150 tasks for its clients.

*
One of these contracts accounts for approximately one-half of these tasks.
This contract, which is in its third year, it a planning and support effort

| for the Office of Radiation Programs at EPA Headquarters in Washington.-

|

Since SC&A maintains a very simple organizational structure, the corporate
lines of authority for the proposed work are straightforward. Dr. Cohen is
the president of SC&A and the proposed Project Manager. In this role, he will

work with the Project Director in scoping out each task order, assigning
technical personnel, reviewing deliverables, and meeting with the NRC Project
Officer. The Project Director is Mr. David Goldin. As Project Director, he
will direct the technical personnel assigned to the project on a day-to-day
basis in carrying out the work necessary to complete each task. If only onet

task is underway at any particular time, Mr. Goldin will also serve as the
task leader. If multiple tasks are underway, and depending on the magnitude
and complexity of the tasks, Mr. Goldin (consulting with the Project Manager)
may assign individual task leaders to each task.

.

This mode of operation has been very effective in accomplishing multiple tasks
(there have been nearly 100 over a two and one-half year period) for the EPA
Office of Radiation Programs on our level-of-effort contract with that agency.

.

SC&A has approximately Qeeployees and Associates to draw from to accomplish
tasks assigned under any contract awarded as a result of this NRC.

'

4 solicitation. Their disciplines are nuclear engineering, health physics,
-

,

mechanical engineering, economics, and physical sciences. Several of the,

staff also are experienced in project management. Several of there personnel
have nuclear power plant experience. There are also technical support
personnel such as computer programers and technical editors. SC&A is

; proposing f g individuals for this work. Most of the remaining personnel

5-2 SC&A'
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8 hwill be available on October .lst to assist in performing tcsks under this,

contract.

l

SC&A is proposing two sub(cr;ractors to supplement the SC&A staff for
this work - SCIENTECH, Inc. and Jack Faucett Associates, Inc. $CIENTECH

has been selected for its knowledge of the NRC regJiatory process and

[ its accident evaluation capability. The disciplines of its staff include

', nuclear engineering, electrical engineering, cost engineering,
thermal-hydraulic analysis, and reliability and maintainability. It also,

I
has a number of personnel with project management experience. SCIENTECH

has a staf f of approximately] persons. ] individuals are being proposed
-

} for this work. A significant nuniber of the remaining staff would be available
if called upon to assist with tasks during peak loads.

i

Jack Faucett Associatos has t?en selected for its economic capabilities and
its experience in cost-benefit and value-impact analysis. Mostofitsh

'

professional staff are economists, experienced in perform.ing value-imp 3ct
analyses for government agencies, d professionals have been nroposed for
this effort. A majority of the remaining staff would be available if called
upon to assist with tasks during peak loads.

The following pages contain synopses of projects performed by SC&A which are
directly relevant to this procurement. SC&A's project summaric are followed
by brief descriptions of our proposed subcontractors and summaries of previous

'

! projects they have performed.

1

..

e

4
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- U.S. Environmental Protection Agency

Office of Radiation Programs-
.

DEVELOPMENT OF PROCEDURES.FOR COMPLIANCE WITH '

,

] THE CLEAU AIR'ACT STANDARDS FOR RADIONUCLIDES

In Februarv 1985, the Environmental Protection Agency (EPA) promulgated, under-
' Section 112 of the Clean Air Act, standards for radionuclides emitted into the

' air. The standards for NRC-licensed and non-DOE Federal facilities (40 CRF 61
| Subpart 1) required faciHties to demonstrate compliance.using the EPA computer

codes AIRDOS-EPA and RADRISK. However, these codes will be difficult to run
, ,

) for the majority of the estimated 6000 WRC -licensees subject to the standards.- -

SC&A assisted the NRC in developing less cumbersome compliance procedures.

These consist of:

1) A table of annual quantities of tadionuclides that can be handled
without causing any member ofLthe public to receive a dose that is
mere than 20 percent of the standards. These annual quantities were
derived using empirically-derived release fractions.

2) A table of stack concentrations that limit the dose to any member of
the public to less than 20 percent of the standards.

3) A computer code which automates the methodology given in NCRP'
Commentary No. 3.

4) A computer code which extends the methodology given in NCRP:Commen-
tary No. 3 by-providing a more complete treatment of air dispersion
and a more sophisticated calculation of organ dose.

'

:

00monstration of compliance using methods 1) through 3).also exempts licensees

|4, from reporting to the EPA.

The procedures are explained in a " user-friendly" guidance manual which sets.-
-

down the alternative steps-for demonstrating compliance.

'EPA Contract No. 68-02-4375
Project Officer:

L' Al Colli '

.(202)475-9610
Cost: $150,000

'5-4 ~ SC&A-
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| U.S. Environmental Protection Agency;

Dffico of Radiation. Programs
I

.- DERIVATION OF RAD 10fJUCL10E RELEASC FRACTIONS FOR NRC-LICENSED FACILITIES
!
P

To assist the EPA in developing alternative procedures for demonstrating -

-

) compliance with the standards for radionuclides under Section 112 of the Clean
I.ir Act. SC&A derived generic radionuclide release fractions appropriate t.o
non-fuel cycle facilities licensed by the Nuclear Regulatory Commission,

b
, The generic release fractions were derived from the following sources:
|

1) Measured release fractions reported in the open literature.
3

2) Emissions data reported in the open literature.
3) Concentration data reported in the open literature.
4) Data on Worker Intakes.

'l

The recommended release fraction for all radionuclides in gaseous form was
1.0. For radionuclides in powder or liquid forms, a release fraction of

~3IX10 was recomended, except for materials at elevated temperatures. For
solids and capsules, the recomended release fraction was IX10-6

,

:

EPA Contract No. 68-02-4375
Project Officer:

Al Colli
(202)475-9610
Cost: $50,000|-

'

{

;
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| U.S. '7vironmental Protection Agency
Offhe of Radiation Programs

!
t

SUPPORT FOR THE REISSUANCE OF HIGH-LEVEL WASTE STANDARDS
,

j (40 CFR PART 191)
<

[ The EPA has initiated a program to re-promulgate its environmental standards
I for disposal of spend nuclear fuel and high-level and transuranic 4dioactive
* wastes (Subpart 8 of 40 1R Part 191). SC&A is providing-technical support to

} the EPA in this effort by updating and expanding the Background Information,

Document. In particular, the following four chapters are being updated:

Chapter 1: Introduction
Chapter 2: Current Regulatory Programs and Strategies

Chartar 3: Quantities, Source, 21d Characteristics of Spent Nuclear
Fuel and High-nevel and Transuranic Radioactive Wastes'

I Chaptu 4: planned Disposal Programs

I
Additionally, SC&A is assisting in the performance assessment of the DOE Waste-

Isolation Pilot Plant by reviewing and recommending failure scenarios. This

| work is being oordinated with the New Mexico Environmental Evaluation Group.,

EPA Contract No. 68-02-4375
Project Officer:

Dan Egan

(202)475-9633.

Cost: $200,000
.

5-6 SC&A
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. i U.S. Environmental Protection Agency i

Office of Radiation Programs' p

,.

EVALUATION OF THE-005TS OF IMP.LEMENTING INGESTION- j.

j PROTECTIVE ACTION' GUIDES _(PAGs)| |

The_ EPA is working with the Food and Drug Administration"in: developing. .;

_I Protective Action Guides'(PAGs)-for'the| accidental. release of1 radionuclides to
'

'

the environment'. In developing these' guides,-the costiof implementing a''

' 'protective action must be balanted against theidetriment a' voided. .,

t

SC&A and its subcontractors are-asshting the. EPA'in this cost evaluation-by- .

determining th( unit value of food products:for'various potential: points of
~

intervention to implement. protective action.: 2The significance of these costs.
is.also being evaluated, by deterniinin'g the . difference between-the normal cost!

~

-

,

of the food, including the protective action,-.and-the costEto get the same or-4

similar uncontaminated food from more distant' locations. Aireview of the'--

literature is also being'made to: determine-the economic value'of. food
|

discarded in actual- radiological _ emergencies. .-

EPA Contract No. 68-02-4375

f Project Officer:
Joe Logsdon ;i

(202)475-9620
Cost: $34,000

!

.,

'.

4
--

e
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j Nuclear Utilities Man @ rient and Resources Council (NUMARC)
PLEX Committee

ENVIRONMENTAL REPORT ON PLANT LIFE EXTENSION
.

n r the Plant Life Extension Committee (PLEX) of NUMARC, SC&A wrote an
'

Cnvironmental Report on commercial nuclear power plant life extensieri. The

report adopted the format of NRC Regulatory Guide 4.2 for the assessment of
impacts..

The report analyzed on a generic basis the environmental im; acts of the

} initial 40 years of plant operations, and compared those with the anticipated
'

impacts of license renewal for an additional 40-year period, Additionally,
impacts were compared with those from the coal fuel cycle and other potential
sources of electrical generating capacity,

NUMARC letter contract

: EB151
4

e

e

%
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Union Carbide Corporation-
-t

6ak Ridge National Laboratory ,

i

REVIEW OF-AEROSOL BEHAVIOR IN CONNECTION -

WITH LWR ACCIDENT SOURCE TERMS,

. .
-- - :

Deposition =and re-entrainment of aerosols in the primary system and in the
,

.

containment are mechanisms which affect the LWR source' term during a severe-

accident. Oak Ridge National Laboratory (ORNL) is conducting a-series of-
'

experiments in order to understand aerosol. deposition and:re-~entrainment.
SC&A supported ORNL in the theoretical aspects of the. problem.= Various
aerosol deposition mechanisms were reviewed to; evaluate their relative

;

importance with respect to the d.eposition of aerosolsLin~the primary system,

F during.the courseLof severe accidents.; Naturallconvection, buth by itself=and-

superimposed upon forced convection, was examined ~to_' determine what effect it--,

has upon aerosol-behavior. SC&A examined re-entrainment-data and developed-

models which allow comparison of: data from a wide variety of ' experiments.
SC&A.also examined a specific-accident. situation tofdetermine'the' magnitude'of f

the effect re-entrainment might have _upon--the : retention of aerosols .in.thei<

primary system,

c

5 |

Union Carbide Corporation' Subcontract 41X-40125V
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i Atomic Industrial Forum
| NEsp Project

OCCUPAT 0NAL EXPOSURE AND ALARA IMPLICATIONS OF

NRC MULTI-PLANT ACTIONS.

i

SC&A evaluated the impact of NRC-initiated multi-plant actions on worker,

radiation exposures. A list of multi-plant actions potentially resulting in
occupational radiation exposures was compiled from the NRC " orange book" for

*

the period 1979 through 1983, and this list was supplemented by ^.he relevant
I&E Bulletins over the same time period. The next step was to divide the
operating reactors into classes, based on distinguishing parameters, and to
select representative plants from each of the classes.

Occupation radiation exposure data were obtained from the Radiation Work per-

mits at ten representative plants for tasks corresponding to the NRC multi-
plant actions. The exposures from these representative plants were used to
estimate the total exposures at light water-cooled reactors. The r nults were
presented in a form which illustrates the contribution of dose fru <RC-

initiated multi-plant actions to total worker dose.

The report was published as AIF/NESP-033, Occupational Radiation Exposurei

implications of NRC-Initiated Multi-plant Actions, March 1986.

Letter Contract

WSh
;
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Atomic Industrial forum,

| NESP Project

METH005 FOR IMpROVihi ACCURACY IN ESTIMATING

WORKER DOSES AT NJCLEAR p0WER PLANTS,

SC&A developed for the nuclear power industry methods for predicting worker,

doses. The objective was to determine how accurate are current state-of-the-
art estimates, and to develop a method which improves the accuracy of these

*

estimates.- Initially, using data collected from representative nuclear power
,

i plants, estimated doses were compared with actual doses in an attempt to ex-
plain the reasons for discrepancies. The results of these comparisons were
used to guide the development of a method to improve the accuracy of these,

estimates.
.

The method comprises three building blocks -- an overall logic, checklists,
and worksheets. A logic diagram guides the estimator through a series of
steps, each of which involves the completion of a checklist or worksheet. The

checklists systematically solicits the information needed to prepare the
estimate, including appropriate adjustment factors. The worksheets are used
to organize information and perform calculations needed to construct the dose
estimate. The final report describes the application of the method to the
engineering design process, and-presents a sample problem which illustrates

I'

its application.

The report was published as AIF/NESP-039, Estimating Doses in Nuclear

Facilities with Emphasis on the Design process, January 1987. The method is.

currently being programmed for implementation on a desk-top computer,.
'

<

.

4

Letter Ccatract'
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i' Congress of the United States
| Office of Technology Assessme'it

li

l EXAMINATION OF T.CTOR REGULATION

. .

The Office of Technology Assessment (OTA) conducted an assessment on the
future of conventional ' nuclear power.. The objective of the study. was to.

determine .the impediments to- the future growth of the lndustry, 'and to ' advise
the Congress on ways to remove the'se impediments. 'SC&A was, responsible for:

.

examining the regulatory impediments.

'l

The principal proposals for. reform of the regulatory process were reviewed,-,

| and the relative strengths and weaknesses of each of-the major proposals were
assessed from the perspective of the utilities, vendors, regulators, and-en-
vironmental groups. Case studies of existing LWR's were conducted to deter-
mine the principal contributory factors to. delays in the licensing-and con-
struction schedules. Finally, technological options other than conventional
LWR's (redesigned LWR's, smaller. LWR's,-HTGR's, and CANDU reactors) were.

examined to assess significant differences in siting and. licensing.. ;

,

The case studies focussed on three units under. construction.and near comple--
tion,-one with an exemplary construction' history, another with an average
history, and a third with a protracted and difficult' history. |An attempt was
made to sort out the regulatory _ contributions to construction' delays. In
particular, the impact of NRC : mandated backfits.was explored.-

| The results were summarized in a report to OTA and -presented to-a workshop on ' j
' reactor technology.and regulation.- The 0TA report,-Nuclear power in an Age of |.

Uncertainty, was published in January 1984.
-

1

l

I
|

OTA-Contract No. 233-8400.0
|

Project Officer:

Alan Crane .

(202)228-6427
Cost:.$25,000

5-1? SC&A
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!, U.S. Department of Energy.
,

t
,i Office of Environmental Assessment

,

SAFETY GOALS FOR NUCLEAR POWER PLANTS: ~ A COMPARISON OF RISK CRITERIA;

>'
For the Regulatory Ana. lysis ~OlvisionLof the DOE office of Environmental

Assessment, SC&A is' performed an analysis of NRC's-proposed safety goals for.

nuclear power plants. These safety goals include _ numerical criteria for -

acceptable levels-of risk to indiviouals and populations-in the area around
,

reactor sites. "'

'

:,

1 Other regulations,-standards, and guidelines applicable-to individual com-
| ponents of the nuclear fuel cycle.were compiled.- Radiation exposure: limits-

applicable.to both workers and members of the general public were converted to
risk and compared with the numerical guidelines in.the-proposed safety goal's, l

The compatibility between the safety-goals'and existing standards were- l
assessed,

L

'

It was determined that the societal risk guideline is.well-outside:the range i

of population risk limits applicable to other activities .in the nuclear ~ fuel J
| 1 acycle, and moreover provides no incentive-for_ selecting sites.with-low sur =- . i,

rounding population densities.

4.

Consad Research Corporation Subcontract.#62X-92307C:
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f U.S. Environmental Protection Agency
!, Office of Radiation programs

, | SUMMARY OF AND RESPONSE TO PUBLIC COMMENTS ON

PROPOSED GUIDANCE FOR OCCUPATIONAL EXPOSURES.

TO IONIZING RADIATION

'

| In 1981, the Environmental Protection Agency proposed Federal Radiation

|
Protection Guidance for Occupational Exposures. The originally' proposed ;

| [ guidelines incorporated nine recommendations covering limits on external and
I internal exposures, requirements for monitoring and supervision, and new

;

provisions for the unborn. In response to the proposed guidance a significant
,

| file of public comments was amassed. These comments originated from the

following four sources:

a) Letters submitted in response to the notice in the Federal Register,
ii) Transcripts of the four opening hearings conducted in April and May 1981,

iii) Written testimony submitted as part of the public hearings,
iv) Post-hearings' submission of comments.

SC&A prepared a suitable outline of topics for the categorization of comments.
The nearly 4000 pages of public conments received by the Agency were then con-
solidated, summarized, and organized into these topic categories, and desig-

4

nated by respondent affiliation.

Then, following close direction from EPA, SC&A personnel assisted the Agency

|, in preparing responses to the summarized comments., Particular attention was
given to revisions in the Guidance made by EPA since it was originally pro--

posed.
' n

-
6

Versar Subcontract #583-1

EBil
I
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; ; U. S. Environmental Protection Agency
Office of Radiation Programs

SUMMARY OF pVBLIC COMMENTS ON
*

PROPOSED STANDARDS FOR RADIONUCLIDES
PURSUANT TO SECTION 112 0F THE CLEAN AIR ACT

In March of 1983, the Environmental Protection Agency proposed standards for-

sources of emissions of radionuclides pursuant to Section 112 of the Clean Air
Act. Standards were propcsed for Department of Energy facilities, Nuclear.

Regulatory Commission licensed facilities, uranium mines, and the elemental
phosphorus industry. Negative declarations were filed for coal-fired utility
and industrial boilers, the phosphate industry, the mineral extraction
industry, and the uranium fuel cycle covered by 40 CFR 190.

Hearings on the proposed standards were held in Washington and Denver and
public comments were solicited.

SC&A prepared an outline of topics for categorization of comments, and

comments were organized according to this outline, and labelled according to
respondent affiliation. For each category, comments were consolidated and
summarized in a format suitable for response. SC&A then assisted the Agency
in responding to some of the summarized comments.

.

Final standards for radionuclides under the Clean Air Act (40 CFR Part 61)
were promulgated in February 1985.

-
s

'

Versar Subcontract #583-1
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f| U.'S. Nuclear Regulatory Comission

f Office of Nuclear Regulatory ResearchI
,

( f
IMPACT OF REVISED STANDARDS FOR-PROTECTION AGAINST RADIATION

\

|i I
(10 CFR PART 20)_-

I'

[ The U.S. Nuclear Regulatory Commission (NRC);is proposing revised standards ~
't

|1- for protection against radiation.(Part 20 to Title 10, Code of Federal _Regula--c ,

| tions). These revised standards incorporate the ' system of dose limitations - 1-

recommended by the International Comission _on Radiological Protection -

(ICRP-26). In particular,f4RC is proposing = risk-weighted guidelines _for com--
bining doses received'by. individual. organs from internal.and external ex'po -
sures. .Also, new occupational limits on annual-dose' equivalent are proposed,

c SC&A, together with an economic analysis: firm (Jack Faucett Associates), esti-
t

i mated the impact on the industry of these proposed revisions 1to- the NRC.:regu- |

lations. This was accomplished by-conducting a number ofVcase studies, and by
;

reassessing the results of previous work conducted by SC&A for the Environ--

mental _ Protection Agency. In particular', case studies were conducted on five
,

nuclear power plants, a university research reactor, a uranium mfil', a-uranium-

conversion facility, and a nuclear. pharmacy. Fcr each of-these facilities,
site visits were conducted with the' corporate health _ physicist'and his staff.

!j- The revision was disaggregated into its component parts and -each part was dis' -
cussed individually. During-the course of the: Work, several necessary'. changes-
in the revised regulation were identified and reported to the NRC.

1p

SC&A presented the results of its coat evaluation to the Advisory Committee oni

Reactor Safeguards (ACRS) and the-evaluation was'used by'the staff in the-
preparation of NRC's Regulatory:-Impact Analysis.e

;, -

]-
' ~

_.

'

Jack Faucett Associates subcontract under EPA Contract'#68-01-6486
and Union Carbide Corporation-Subcontract #41X-40125V-
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.i U.S. Environmental Protection Agency
, ,,

Office of Radiation Programs

REVIEW 0F THE COSTS OF

? DECOMMISSIONING NUCLEAR FACILITIES
I
I

: f Under statutory authority provided by the Atomic Energy Act of 1954, the
#

Environmental Protection Agency (EPA) has the responsibility for the devel- .

opment of radiation standards applicable to the decommissioning of nuclear.

facilities. EPA is considering standards for the full range of nuclear
facilities, including Department of Energy laboratories and production

' facilities, commercial light water reactors and supporting fuel cycle
facilities, and other Nuclear Regulatory Commission licensees with the
potential for residual contamination at the end of life.

SC&A, together with an economic analysis firm (Jack Faucett Associates) re-
viewed the available literature on the decommissioning of facilities that have
handled radionuclides. In a report to the EPA, the adequacy and completeness
of the cost estimates for these decommissioning efforts were assessed, and
gaps in the data were determined. Also, several preliminary schemes for
categorizing these facilities were proposeo as an aid to the Agency in
developing standards and criteria.

.

Jack Faucett Associates Subcontract #311-1

Ei:
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| | U.S. Environmental Protection Agency
Office of Radiation Programs

| I
.

l' l SEARCH FOR A DE MINIMIS LF3EL OF RISK
*

;<
- |
'' In establishing radiation standards, regulatory agencies generally assume that

'

all exposures to radiation, regardless of how small, result in adverse health

| effects. This assumption is also frequently applied to the regulation of
human exposure to chemicals. Although this conservative approach may be-

I prudent, particularly if the agent is a known or suspected carcinogen, it may
also result in the misallocation of societal resources. This consideration
has resulted in the search for a "de minimis" level of risk -- below the range

i

of regulatory concern.

SC&A, in collaboration with an economic consulting firm (Jack Faucett
Associates), sought a quantitative definition of a de minimis level of risk,
using the revealed preference method. Starting with the fatality statistics,

maintained by the National Center for Health Statistics (NCHS), a candidate
1

| list of diseases and accidents was compiled for analysis. For each of the
|. categories of risk on the candidate list, an attempt was made to determine if
l

government entities have or are planning to expend resources to reduce theI

level of risk below the existing level.
4

I(

Graphical displays of the presence or absence of government expenditures ver-
sus the level of risk were developed to aid in interpreting the results. A

statistical comparison of the categories of risk analyzed wcs performed using
[ discriminate analysis to determine the level of risk which best separates the

'

categories of risk into two groups. The results suggested no evidence of a de
-6minimis level of risk down to a lifetime risk level of 0.1 X 10 , the lowest.

-

i, level of risk in the NCHS data base. ~

1

Jack Faucetc Associates Subcontract #311-1
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,|. U.S.-Environmental _ protection Agency'
,

.;

Office of Radiation Programs

COSTS OF COMPLIANCE WITH PROPOSED a.
-

*

CLEAN AIR ACT STANDAROS-FOR~ RADIONUCLIDES-

FOR MEDICAL-RESEARCfi FACILITIES ~
,

In-1977, Congress amended the Clean Air-Act to address emissions-of radio-

active materials. The-Environmental-_ Protection Agency subsequently listed
'

radioactive materials as hazardous air pollutants under Sectio'n'112 of-the
Clean Air Act. Then in 1982, the Court ordered EPA to publish proposed

t- regulations establishing emission standards.for radionuclides, acting in
<

response to a suit filed by the Sierra Club. EPA ~ proposed standards for
~

radionuclides in-April 1983. ' Separate standards were proposed for-~ Department

of Energy Facilities, NRC licensee facilities, elemental phosphorous plants,_.
and uranium mines.

SC&A investigated i.he compliance costs to medical research facilities ~of-the=
-proposed standards-for Nuclear Regulatory Commission licensees. The investi-
gation included case studies of approximately 30. users who-had the potential-

to exceed the proposed limits. The users were selected by screening a large
number of medical-institutions for possessi.on 1imits and distances to the~

.

* nearest human receptors. The case ~ studies also identified the controls used,
the additional controls: required to bring these facilities; intoicompliance
with the proposed standard, and the estimated costs of these, additional con--

,

trols. The study concluded that few,_if any of the facilities would be unable
i

to comply with the proposed standards, but that a significant-fraction would,

have difficulty in demonstrating compliance.
_

.

4
Jack Faucett-Associates Subcontract under EPA Contract 68-01-6486-
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| U.S. Nuclear Regulatory Commission
,

Office of Policy Evaluation- '

TECHNICAL ASSISTANCE ON SEVERE
,

ACCIDENT RESEARCH AND POLICY DEVELOPMENT

[ As a consequence of the Three Mile Island nuclear power-plant accident, the,

Nuclear Regulatory Commission. initiated a high priority program to establish a' '

' policy.for current and future generation nuclear reactors-regarding severe
accidents. Accordin' gly, an extensive research program _was initiated by NRC's
Office of Nuclear Reactor Research called the Severe Accident.Research Pr'ogram

Plan (SARP).

SC&A provided technical assistance to the NRC Office of Policy _ Evaluation by
reviewing-the pertinent NRC and IDCOR.(Industry Degraded Core) reports related
to severe accidents, and identifying-areas of_ uncertainty that could be
significant to regulatory decisions on severe accident policy. Additionally,

potential design changes were identified that could reduce the risks
associated with severe accidents.

The work also-included an extensive review of~ existing Probabilistic Risk-
~

Assessments (PRAs). From this review, SC&A estimated the overall; uncertainty
in the evaluation-of the. generic LWR risk. In support!of this evaluation,'the

following topics were explored:,

Uncertainty in the source term
Contrfbution of external events to risk

- -Contribution ,to risk- of station blackout and loss -of-decay heat
removal
Contribution to risk and uncertainty from low frequency sequences,

Contribution to risk.from outliers
Accident sequences which have been neglected in source term
assessments, .

Contribution to uncertainty from lack of knowledge regarding core- '

migration-into the lower plenum
'

Contribution to risk and uncertainty from human error:

.

NRC Contract No. 19-84-341
Project Officer:

Ed podwin

i
Cost: $27,000 5-20 SC&A
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| U.S. Environmental Protection Agency
Office of Radiation Programs

CONCEPTUAL DESIGN AND COST ESTIMATE OF METHODS FOR
4

LOW LEVEL RADIOACTIVE WASTE DISPOSAL

*

The EPA Office of Radiation Programs is developing environmental standards for
the land disposal of low-level radioactive wastes. Two advanced methods for
low-level waste disposal under evaluation are the French design, known as an

i

Earth Mounded Concrete Bunker (EMCB), and the Westinghouse /Hittman design,
which incorporates encapsulation of wastes in concrete containers known as
SUREPAKS, These disposal methods have received considerable interest from the

<

states and industry.

SC&A (under a subcontract with Jack Faucett Associates) made preliminary cost
evaluations of the disposal of low-level radioactive wastes using these,

methods. Costs were expressed as increments from the conventional shallow
land burial technique.

Jack Faucett Associates Subcontract #311-1
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| Electric Power Research Institute
Nuclear Power Division

STEAM GENERATOR CORROSION PRODUCT BEHAVIOR,

Ur. der a contract with the Electric Power Research Institute, SC&A developed a .i
,

computer model of corrosion product (sludge) buildup in the secondary side of
a pressurized water reactor steam generator.

<

While the model was developed for application to a steam generator, its gener-
ality will permit it to be used to estimate particulate fouling behavior in

;

other beat exchanger applications and 'ir both gases and liquids.

Corrosion products, in the form of dissolved and finely divided metal oxides,
enter the steam generator with the feedwater. They deposit on the tubes and

on horizontal surfaces like the tube sheet and can contribute to accelerated
corrosion and eventual tube leakage. The objective of this study was to
develop a quantitative, comprehensive model to predict the rate of sludge
buildup in various regions of the steam generator. The model includes the<

processes of convection, deposition, re-entrainment and particle growth.

The model can be used to determine optimum cleaning cycles and the effect of
thermal and hydraulic design changes upon sludge behavior.

The model and its applications are discussed in a report entitled, "A Model of'

Sludge Behavier in Nuclear Steam Generators," EPRI NP-4620, June 1986.
I
.

EpRI Agreement RP2160-8-

+
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) State of New Mexico
Environmental Evaluation _ Group

.

EVALUATION'0F THE' IMPLICATIONS 0FLNRC-

*
.d

TRANSPORTATION REGULATIONS ON WASTE' SHIPMENTS'TO WIPP

The Department of Energy (00E).'has developed a Type B-packaging system
~

,

(TRUPACT) for transporting Cil-TRU wastes from theLDOE facilities to the Waste

Isolation Pilot Plant (WIPP). In the design of the packa'ge,-the DOE took
exception to two provisions of NRC: packaging ~ requirements. : :Although the -

enabling legislation exempts the_WIPP from regulation'by.the_NRC, the 00E:

j committed to comply with applicable NRC. regulations in'the WIPP Environmental
Impact. Statement.

The two applicable' provisions of NRC. regulations are the double containment
4

- requirement on:shipmentsLof plutonium exceeding,20 curiesiand the. prohibition
1,

I i on continuous venting of Type B. packages'through. filters. For~ each of these
l

-

i provisions, SC&A. researched the origin-of th'e requirement; and. evaluated the.-

-

1

rationale-for the DOE's exception. Additionally, approaches wero-suggested<

for resolution, including a. risk analysis to evaluate'the efficiency of_ double
.

containment.
-

'

>

The work was presented at a meetingf between the Department of Energy and- the--

State of New Mexico. In part' as a result of this' meeting,. the TRUPACT is1

being re-designed to comply with NRC regulations.-
.

.-

Letter Contract-
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. .r e .a . . -

... . ~

. ,., , ij %% , . ,;h : ' ?.
'

a q k a :': p-% ;b
_

y. - ; . . . , .

. . ;; " . . ' . ,, i' _
'

Cf :! .

-M3%T : : .a m . + _.
t

:
'

*

5-23 SC&A :

1
- ~,:-- ,- , - -- , , . . - . . - .. . - u. . . . . .. . .



.-
.. .

- -. .-~ . .. .

I -
<

1.

t

o -

Brookhaven National' Laboratory '

Department of Energy-

REVIEW OF~ DEPARTMENT OF-ENERGY ~
.

REACTORS'AGAINST..NRC REACTOR' i

SAFETY CRITERIA-

|

In an= evaluation =of,the need to;upgradeLthe safety of Departmentlof Energy-
.(00E). reactors,BrookhavenNationalLaboratoryE(BNL);reviewedNuclearLReg,
ulatory-Commission; safe'ty criteria whichfapply;to commercial reactors?in order-

'
q

to determine their applicability'to DOE. reactors operating at: power levels?in
excess of'20 MW(t). .These criteria include Regulatory Guides and'IE! '

Bulletins, Circulars, and Information Notices. At the time of:the evaluation-,
there were 12 affected DOE reactors, two of.which were fast reactors'.

;

SC&A assisted BNL in-this effort by'rr,iewing'all of:the:IEL nformation'No - jI
tices. -These1 documents inform--licensees aboutsproblems' encountered;at a_-,a

licensedEfacility relatingLto: hardware or-human:factorsi- Over theithree' year?
period of the~ evaluation (1980-1982), an avepage of_approximatelyJ40j!E'
Information-Notices.were-issued annually ?In performing 1the evaluation; the

j. contents of tne IE Notices were categorized'into 18 areas offreactor safety.
|

'

Brookhaven Contract #571782-S
-Project'0fficer:

Bill Brynda

.(516)282-4413
Cost: $15,000

.

I

i.

i
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i| U..S. Environmental Protection Agency' >
,

I g
lOffice of; Radiation Programs' _

!

COSTS OF THE PROPOSED : GUIDANCE ON OCCUPAT10NAL' i
..

'

EXPOSURES-TO IONIZING RADIATION.
-

.

'

. . _ ,

'Under authority transferred fr6m the Federal Radiation Council-(FRC), the-
Environmental: Protectio'n' Agency is1 authorized to establish (guidelin_es on
occupational exposure to ionizing radiation.<|Sincelthen,ithe guidance has-
been substantially revised.-

' '

4

The originally proposed _gui.delines incorporated nine_ recommendations covering'
limits on external _.and internal exposures,_ requirements:for monitoring.and
supervision, and new-provisions for the unborn.-_AtJthe time tha_t the guide-~ ;

lines wnn proposed, a rough cost estimate was incorporated .in1the-background:
infornt m. The~ purpose of-this project was to revise the cost estimate so

.

that the appropriate cos|t/ benefit and.value/ impact analyses.could be performed<

~

3 in support of the rulemaking--SC&A together with anteconomic analysisEfirm-
= (Jack.Faucett Associates), performed'this cost ev'aluation..

b

To estimate industry-wide costs of the:new guidelines,;25' case studies were
L conducted to determine the impact on specificforganizations. -The case studies '

L -

were drawn from hospitals,-physicians,' dental (offices ~,. firms involved in''

radioisotope manufacturing and distribution,| industrial' radiography, well
: logging, and the-nuclear fuel. cycle. Cost-items which were' evaluated included' ~

_

training, record-keeping, badging, monitoring,-''outside health 1 physics ser-
vices, additional workers, shield _ing,- capital equipment,.; and revised ' work,

7
practices.

* , .

, The results indic'ated that the Guidance,.in its. original form,1was too, ^

cumbersome and-costly. Accordingly,=the Guidance was substantially-revised,
and-was eventually promulgated under the signature of the' President.

, m

p,
Jack Faucett' Associates-Subcontract under EPA Contract- ' 3( ,68-01-6486-
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1 U.S. Environmental _ Protection Agency
! ,

Office of Radiation Programs-

FEDERAL-AGENCY RESPONSE TO GUIDANCE
*#

ON THE USE OF DIAGNOSTIC X-RAYS

s
'

In 1978,-epa promulgated guidance on:the 'use of diagnostic X-ray madhines by
i

Federal-agencies. This-X-ray guidance, signed-by the President.. applies to-
employee health programs involving'the use of diagnostic X-rays,rincluding

'

routine screening _of_ individuals for employment. The guidance contains:12

recommendations, including. provisions for professional; supervision, equipment
performance, and elimination of routine screening examinations.

SC&A, under a subcontract with Jack Faucett Associates, reviewedithe-status of
implementation by Federal agencies of the guidance, and the impact of
implementation _on the agencies. The work involved interviews with medicalLand
radiation protection personnel in:27-Federaliagencies,:10 of!which provide

~

-

health care to employees or members of the public. When available from the
Agency, the costs incurred and'the benefits received by the. agency, employee,
patient, or others in' implementing their. guidance-to the current level of!
compliance were estimated.

I
The primary impact of the. guidance::'was the elimination by Federal agencies of
a large number of routine pre-employment and-periodic chest X-rays previously

'

. ( required of Federal employees-and patients _of federally-operated medical
facilities.

t
.i

9

The document is .being--published as an EPA report.
. ,

b

Jack Faucett Associates Subcontract.under EPA Contract 68-01-6486
1
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U.S. Nuclear Regulatory Commission
.

Office of Nuclear Reactor Regulation !

DETERMINATION OF THE IMPLEMENTING REQUIREMENTS
'

0F CERTAIN GENERIC SAFETY ISSUES !

'

The NRC Division of Safety Technology is responsible for establishing prior- !

ities for reactor safety issuos; Many of the safety issues that have been
prioritized by the NRC have resulted in the implementation-of multi-plant.
actions (MPAs). These MPAs are licensing actions.that apply to a class of;
reactors. SC&A is assisting the NRC by correlating the generic safety issues
to the resulting MPAs, in order to track-the' issues to completion'.

For each generic issue assigned to SC&A for tracking, the following infor-
mation was collected and documented:

)
e Brief History of the Generic Issue

Statement of Requiremont(s)e

Identification of the Document Approving the Requirement (s)'e

Identification of_the Document (s) Implementing the Requirements,e

Including the MPA Number, Where Appropriate

PNL Subcontract No. B-N1601-A-V
Project Officer:

1

Warren Minners
,

(301)492 3510
Cost: $29,000

.

4
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1 U.S. Nuclear Regulatory Commission
,; +

! . 0ffice of: Resource Management ;
"

i

DEVELOP A~ METHOD TO ETTIMATE VOLUMES OF-LOW LEVEL
'L WASTE GENERATED AS A..RESULTJ0F

I. REGULATORY REQUIREMENTS ,

The NRC Office'of Resource Management has been changed with'the responsibility, q

of providing other parts of the Agency with estimates of-the costs of,

regulatory requirements. -Science'and Engineering. Associates, Inc.-(SEA)
.

provided the NRC with generic' cost estimates of low-level waste disposal-at- l
nuclear power plants._ As a subcontractor to-SEA. SC&A was responsible for!
developing a method for estimating waste' volume generated asza result of.
regulatory requirements. The following waste-streams were consideredi.

,

e Ion Exchange-Resins

o e Concentrated Liquids

e Filter Sludges
e Compactible Trash ~

o Noncompactible Trash
,

I. SC&A conducted site visits to two: nuclear power plants _which tracks waste
1 volumes by point of-origin - a PWR and a BWR - in the' course of-the study.

This method was discussed in an'NRC report, Generic-Cost Estimates :v. the.
,

Disposal of Radioactive Wastes,. NUREG/CR-4555, March:1986),: and was presented

at the Second Radioactive Exchange Decisionmakers' Forum'(May 1986).
'

.

*
.

J - Science & Engineering Associates Subcontract #85/116-S2. ~

w {wf .f .7 I '
,

p:.. . .. . :.a
: ..|. f.- - }} .

,

|

ga.4}va w; [n\; f
-

nv
|4 >

d 5-28 SC&A
,

'- ~|' ~y w ~w a , e-.,-,, , y ..we,, ,,..e,,n,- , e a g ,,s e ,. ,,n ,,,,e..., .,,.n , , ,



.

- - -
-.

-
-

-

_

[ )6 , .~

*
,

,
. .-

q
.

+,

| Department'of Energy
Energy '_Information ' Administration.

r.

i'
REGULATORYcINFLUENCES ON THE-

,

" '

HIGH COSTS OF NEW~ NUCLEAR POWER PLANTS d'

'

2
,j

'

Over theLpast several years, capital _ costs of nuclearCpower. plants in the- -

latter stages of construction have escalated well beyond anyone's reasonable-
-

.

expectations. In some cases; the' discrepancies between originally estimated [
~

and. actual capital' costs approximateran' order >of magnitude.1 .In a-few cases,. :r

plants with billions invested and presumably close, to c'ompletion have been -
cancelled. At a recent workshop-sponsored;by thef0ffice of Technology 1 Assess-

ment, utility executives' stated thatjno new nuclear power plants would_be
ordered in theLUnited States until,the industry was assured that costs'were f
under control.

It has been-repeatedly alleged that new-and; changing. safety-requirements--'

E imposed by the Nuclear Regulatory Commission are-responsible for most,-if not -
,

all of-the cost growth.- The purpose of'this study was to. test |this hypothesis' l
by analyzing actual- construction cost data ot?two plants. 'Two plantsfof dif-

.|
.

a
3 ferent vintages were selected as case studir.s. Tnese two plants had theisame

utility management, the same NSSS) vendor,; the' sane A-E/ constructor,Tand.were-

. originally intended to be twins.- They were: separated:in' time,by approximately.<

seven years, and each plant incurred a cost-growth 'of nearly:300L .The A-E
4

-scope changes were reviewed in detail for each plant to' determine thetcausa-
' tive factors-for the cost growth,-

y
: .,

^It1was concluded that, contrary to expectations, the role of regulationfinlthe*

growth in costs was more pronounced in the earlier plant. -Moreover, a notice-'.

_<
'

able shift occurred from an ad-hoc mode of' regulation for the first plant to a- -i

more prescriptive process in the second. These'resultsiindicate that regula- 3
. ,

tion may have been in the-process of stabilizing in the late 1970s and early j

1980s, rather_than the opposite, which is generally held,
| '

: Martin Marietta Subcontract No. 41X19785V
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| U.S. Ocpartment of Energy }
Office of Civilian Radioactive Waste Management

ESTIftATES OF THE COST OF SHIPPING.

SPENT NUCLEAR FUEL BY RAIL

.

The Office of Civilian Radioactive Waste Management has been charged with the
' ' responsibility of developing and periodically updating costs for the d sposal

of spent fuel and high-level radioactive waste. Roy F. Weston, Inc,, Irovided
the DOE with a " Total-System Life-Cycle Cost" methodology for forecasting dis-
posal costs. As a subcontractor to Weston, SCSA was responsible for
evaluating the appropriateness of the method used to derive the costs of
transporting spent nuclear fuel by rail from the utilities to interim and/or

ultimate disposal f acilities.

Using current tariffs, it was determined that the estimated rail transporta-
tion costs used in the " Total-System life-Cycle Cost" forecast adequately
reflect the rail transportation charges specified by class commodity tariffs.
It was also determined that the legality of the rates specified by the class
commodity tariffs which apply to spent nuclear fuel shipments is being chal-
lenged in actions brought bcfore the Interstate Commerce Commission (ICC) by,

both the DOE and the utilities. Therefore, alternative rate bases which woulu

f result in lower costs were investigated. These include the applicability of
the " Coal Rate Guidelines - Nationwide," developed by the ICC and rates based

on maximum allowable ratios of revenues to vadable costs.,

Roy F. Weston Subcontract No. DE-SCA-NE44301.

,
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} Nuclear Safety Oversight Committee ,

1 - l
.

F

: OVERVIEW OF NUCLEAR-REGULATORY COMMISSION ASSESSMENT PROGRAMS = I

I.
,

The Nuclear Safety-Oversight Committee (NSOC) was established by.the President

in the wake of the accident at Three Mile Island and was ? abolished in October.
1981. In July 1981, the' staff of the Committee initiated a study 1 of Ahe.NRC's"

'

~

- major-inspection, event evaluation, and. safety-improvement programs, .SC&A ]
assisted the staff in the analysis. of NRC programs.

- 1
- '

(s

- l

The purpose _of-the NSOC study was to establich a framework for evaluating the
nation!s regulatory. approach to nuclear safety,;-.A working list-of major NRC
assessment programs was. drawn up-and refined in the course of-the study. More
than 50 NRC staff members were interviewed to gain an| insight into these' prog-'- 4

rams. SC&A reviewed the following programs:

e Revision of th'e Standard Review Plan (SRP)--
e Systematic Evaluation-Program-(SEP)- ..
e Unresolved and Generic Safety Issue Reviews 1
e-Interim Reliability Evaluation Program (IREP)
e National Reliability Evaluation. Program (NRf?)- -;
'e - Quality .-Assurance - Reeval uation Program

'

e Environmental-Qualifications Program
e Systematic Assessment of Licensee Performance (SALP) Program
e Control Room Design' Reviews
e Emergency Operating Procedures. Reviews -

-

e Systems Interaction. Studies
e Emergency Plan Appraisals-

,

e Fire Protection Reviews-
' e Implementation of the Three Mile Island Action Plan -

e AE00 Engineering Evlaluations and Case Studies
~

_e Management Appraisals by~the Performance Appraisal. Branch (PAB) '

' o inspection & Enforcement Investigations--

-
,

,
n .
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.
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], U.S.-Nuclear Regulatory' Commission
,

"
Office of Nuclear Regulatory Research. l

,

DEVELOPMENT-0F.A 00SE RA E DATA; BASE
~

'

'

f0R'0PERAMNG NUCLEAR P9WER PLANTS . ,

Many proposed regulatory requiremants intolve physical 'nodifications jto'

operating nuclear power plants. Wuk pedormed in- operating' reactors will:
frequently subject workers to radiation exposure; which can bef an!important

-

consideration'in an overall-value-tmfact assessment. =Although data exist on:
'the radiation exposures associated with'several.ta.ks already perh rmed .in'
operating nuclear. power' plants, a generic methodology does.not' exist ~for-the- w.

purpose of. making estimates of the exposure ass'ociated with plant n
modifications that have:yet to be performed.

The objective of this task-is to construct a dose-rate data. base 1for the majorf
plant system in commer c 1 LWRs. The product of the number of:in~-field? man =t

hours estimated for the postulated modification'and the dose rate for the.1

-system would' constitute a -first-order approximation to the radiation exposure
-for the postulated modification.

.

The data base is being assembled from the survey data _for area dosecrates at
representative operating plants. Representative plants were--selected.for-each j,e

of the four reactor vendors based on historical: exposures at the plants and;
the availability of readily retrievable data. Sufficient data are being'

'

. collected over the spattai extent.of each Lsystem and'overf time so 'asuto obtain 4
4 appropriate = spatial 'and temporal averages.

.

.

Science & Engineering Associates Subcontract'No..NRC-33-86-261',
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Executive Office of the President
Council on Environmental Quality

SUPPORT SERVICES IN THE AREA 0F NUCLEAR WASTE / RADIATION

The Count;l on Environmental Quality (CEQ) is responsible under the National
Environmental Policy Act for the conduct of studies concerning policies,
programs, standards, mediation, public involvement, and international
cooperation, The purpcso of this contract is to assist the CEQ and related
interagency coordinating groups with joint projects in the area of nuclear
waste / radiation. The objectives of the contract are to provide:

analytical support for environmental policy options; /e '

an independent forum for peer review of scientific and policye

matters;
I opportunities to facilitate mediation and public involvement ine

a

environmental programs to encourage resolution of complicated issues
or regulations; and

support for international cooperation in matters involving globale

resources,
,

Contract No. EQ6C11
Project Officer:

John Chorsen

(202) 653-8541
Cost: Funded to $50,000

.
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U.S. Nuclear Regulatory Commiss,sn *

Office of Resource Management -

ESTIMATE OF COSTS AND RADIATION EXPOSURES
'

ASSOCIATED WITH REGULATORY REQUIREMENTS

'

In accordance with a recent emphasis on the use of value impact techniques-in ,

its regulatory decisions, the NRC Division of Budgat and Analysis has been
charged with the responsibility to provide other parts of the A ency with
estimates of the costs of regulatory requirements. Contractors 6r? being used
to provide assistance in evaluating :osts. SC&A is a subcontractor to one of
these contracters, Science and Engineering Associates.

In its initial task for the NRC, SC&A estimated the radiation exposures from '

s startup, shutdown, defueling..snd refueling of generic BWRs'and PWRs. Expo-
sure data for the startup and shutdown tasks were obtained directly from five
utilities for eight units. Exposure data for defueling and refueling were ob-
tained from the high dose job data base, being compiled for the NRC by Brook-
haven Natioral Laboratory.

In the second task, SC&A assisted in-the evaluation of the costs associated
with the revisions to 10 CFR Part 50, Appendix J, Leak 1 Tests for Primary and
Secondary Containments of Light-Water-Cooled Nuclear Power Plants. SC&A eval-
uated the impact to both the industry and the NRC of the changes to Technical
Specifications engendered by the changes to Appendix J. SC&A also evaluated
t: 3 impact on' occupational radiation exposures of the changes.

>

In a third task, SC5A assisted in estimating the costs of toe disposal of low-
level wastes from nuclear power plants, and developed a method for predicting
the volumes of wastes generated. This work was published by the NRC (Generic
Cost Estimates for the Disposal of Radioactive Wastes, NUREG/CR-4555, March
1986) and the method for estimating waste volumes was presented at the Second
Radioactive Exchange Decisionmakers' Forum (May 1986).

|
i In a fourth task, SC&A assf sted in compiling a~ book of abstracts ion generic

cost estimates (NURLn/CR-4627, June 1986).

.

Science & Engineering Associates Subcont-act #85/116-S2
Project Officer:.

Sidney Feid
(301) S92-3748

Aggregate cost: $60,000

.
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U.S. Environmental Protection Agency
! Office of Radiation Programs

9

CONSOLIDATION AND SUffdARY OF PUBLIC f

COMMENTS ON STANDARDS FOR ACTIVE URANIUM

PROCESSING SITES
,

The Agency pre.noted standards for active uranium processing sites. A public

| hearing wase held and ; significant number of public comments were received in
response to'the publication of the proposed standards in the federal Register.
As part of the formal rutemaking process, the Agency had to respond to theseJ

public comments, as well as the written and oral testimony submitted as part'

of the public hearings. ,

SC&A consolidated and summarteed the public comments in a form suitable for

response. Initially, an outiin.4 of topics and taxonomy of respondent affili-

; atic s was developed. The connents were categorized according to the outline

of , s. Finally, technical and clerical support were supplied to the
Ager, o assist in responding to the comments.

~he standards were promulgated as final in October 1983 (40 CFR Part 192).
1

Versar Subcontract #583-1
Project Officer: :

Stanley Lichtman <

(202) 586-4600-
Cost: $25,000.
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Atomic Industrial Forum(

NESP Project

STUDY OF THE TEMP 0RARY NUCLEAR WORK FORCE IN THE UNITED STATES
.

Tha wclear energy industry is employing an increasing number of non permanent
radiation workers at nuclear power plants. These non-permanent workers have*

been variously referred to as " temporary" or " transient." Little was known
about these workers, aside from their radiation exposures, which were alleged
to be higher, on the average, than those of permanent station employees,

In a joint effort with Jack Faucett Associates, SC&A conducted a study to
characterize the non permanent radiation workers at nuclear power plants. The

workforce was subdivided into permanent station employees, non-station util'ty
employees, temporary station utility employees, permar.eit contractor
employees, and temporary contractor employees. For each category of workers,
data were collected on numbers of individuals by craft, age, sex, geographical
origin, duration of employment, and radiation exposure. Additionally,
radiation exposures were evaluated by specific job, including steam generator

| repair, control rod drive maintenance, decontamination, and waste management.
| Finally, the training in radiation safety was assessed for both parmanent and

temporary workers.

| In evaluating the job-specific radiation exposures, it was necessary to disag-'

gregate radiation wrk permits by worter category. Although this task was
'

simplified at some plants through the use of automated data bases, tedious
reviews were necessary at other plants. In total, one to three years of-

'

exposure data were obtained for 15 units at nine stations operated by six
utilities..

-

-
<

The work was published as a report entitled, " Characterization of the
Temporary Radiation Work Force at U.S. Nuclear Power plants," AIF/NESP-028,
May 1984.

Subcontract with Jack Faucett Associates under an AIF Letter Contract

.
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; Argonne National Laboratory
'

Energy and Enviroenmental Systems Division

DEVELOPMENT OF A GUIDE TO ESTIMATE THE COSTS OF GENERIC
NUCLEAR REGULATORY COMMISSION REQUIREMENTS

Argonne National Laboratory developed for the Nuclear Regulatory Commission
.

(NRC) a Handbook for Cost Estimating (NUREG/CR-3971) to revaluate the costs
associated with generic NRC requirements.

The Handbook is used by the NRC,
together with independent estimates of accident risks and consequences, to
establish priorities within the agency for dealing with generic issues. The
methodology used in the Handbook consists of a " decision tree" to allow the
NRC to identify all of the significant cost elements associated with the
implementation of a proposed NRC generic requirement.

1

SC&A developed the decision methodology for use in the Handbook and addition-
ally performed the following three tasks. In the first task, SC&A selected
two recent examples of generic backfit requirements imposed by the NRC and
traced the effects of these requirements through the nuclear industry. The
second task provided detailed models of the NRC and a typical nuclear utility
to identify all significant functions and to detect all cost elements assoc-'

iated with the generic requirements.
In the final task, 3C&A gathered cost

data references to assist the user of the guide in preparing cost estimates of
i

cach element identified in Task 2.

'

SC&A conducted site visits at three utilities to determine the cost impact of'

the two selected backfit requirements.
From discussions with utility project*

management personnel, a common basis was developed to categorize backfit costimpacts.
Additionally, the differences between estimated and actual costs[ were determined for the two specific backfit requirements.

kArgonne Contract #31-109-38-7163
Project Officer:

Warren Minners

(301)492- 3510
Cost: $45,000 5-37
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U.S. Department of Energy
' Office of Civilian Radioactive Waste Management

REV!EW OF REGULATORY ISSUES RELATED TO HIGH LEVEL WASTE MANAGEMENT4

.

Under subcontract with Roy F. Weston, SC&A reviewed three contemporaneous
regulatory issues related to the interim storage and disposal o' high level.*

,
radioactive wastes.

| 1. Workability of the Q-List Methodology

The Q-List is a list of repository structures, systems, components and,

: activities that have been determined to be important to safety and/or .

. waste isolation and are thereby subject to the highest ouality level of
| the formal QA program. A probabilistic methodology has been developed to

assign items to the Q-list. This methodology was reviewed for work-
ability against the NRC Draft Generic Technical position.

2. Comparison Between the Regulatory Approach for the MRS and the Repository
4

A Regulatory Assessment Document has been developed to determine whether
the conceptual design meets the requirements of 10 CFR part 72. This :
document was reviewed to illustrate the similarities and differences be-
tween this regulatory approach and that evolving for the geologic repos-,

itory.

. 3. prioritization of Issues for-the PRAM Working Group
|

I The Preclosure Risk Assessment Methodology (PRAM) program was initiated
to establich common procedures on assessment methods, computer codes,
assumptions and data bases utilized in the assessments. A PRAM Working
Group has been formed to assure proper coordination between DOE Head-*

quarters and the repository projects'on the preclosure safety assessment
methodology. The charter for the PRAM Working Group was reviewed and a.

list of issues developed for the Group to consider prior to the full
implementation of the PRAM.

Roy F. Weston Subcontract No. DE-SCA-NE44301
Project Officer:

David Siefkin
(202)646-6600
Cost: $12,000
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5.2 SCIENTECH, Inc.

) SCIENTECH is a young, Small Business Administration Approved 8(a) engineering
and management consulting firm. Originally founded in Idaho Falls, ID in
1983, SCIENTECH now has offices in the Washington D.C. metropolitan area,

I

Dallas and San Antonio, TX, Ogden, UT, and Boise, 10. SCIENTECH's experienced,

andtechnicallycapablestaffhasgrowntoovergpersons,thegreatmajority
being engineers and scientists in the nuclear field. SCIENTECH personnel have

.

provided technical services to the NRC, DOE, 000, NASA, and private clients in
project areas such as regulatory analysis, environmental assessment,
probabilistic risk assessment, thermal / hydraulic analysis, quality assurance,
hardware and software development, reliability and maintainability, systems
integration, and program management.

SCIENTECH's clients include:

Advanced Nuclear Fuels (formerly Exxon Nuclear Co.)
Atomic Energy of Canada Limited
Brookhaven National Laboratory
Catalytic, Inc. at the INEL nuclear fuel processing plant
EG&G Idaho, Inc. and EG&G Services
E.I. DuPont de Nemours Company, Inc.
Eyring Research Institute, Inc.
General Electric Company
Idaho National Engineering Laboratory (INEL)
International Ato.nic Energy Agency (IAEA)
Japanese Atomic Energy Research Institute (JAERI)
Los Alamos National Laboratory
Organization for Economic Cooperation and Development
Philadelphia Electric Company
Sandia National Laboratory
Science Applications International Corporation

. Texas Utilities Electric Company
Tractionel, Belgium
U.S Department of Defense
U.S. Departraent of Energy,

U.S. Nuclear Regulatory Commission
Westinghouse Hanford Company,

Projects performed by SCIENTECH that are directly relevant to this
solicitation are summari;ted below,

U.S. Nuclear Regulatory Commission -

Office of Nuclear Regulatory Research

5-39 SC&A
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SCIENTECH is currently supplying technical assistance to RES in support of the
rulemaking '3r commercial nuclear plant license renewal. SCIENTECH has

contributed to the regulatory analysis for the proposed rulemaking,
concentrating on procedural issues and the relationship of the rulemaking with
other NRC licensing requirements. A comprehensive database was developed
using the NRC Standard Review Plan to identify regulatory interrelationships

*

This database is available and may have uses for other proposed actions.
SCIENTECH organized and analyzed public comments in 7esponse to an advanced

notice of proposed rulemaking published by the NRC.. SCIENTECH is assisting in
*

;

the identification of the form and c,,ntent of regulatory guidance needed to '

support the proposed license renewal rule and.will-continue to support the;
i

rulemaking process for license renewal.

i
NRC contract rumber: RS-RES-88-095.
Contact: Don Cleary. Phone: 492-3936.

U.S. Nuclear Regulatory Commission
Office of Nuclear Regulatory Research

!

Under contract to RES, SCIENTECH eva16 ted the current status of Generic
Issue 135, Steam Generator and Steam Line Overfill Issues. -Several

subissues were determined to be resolved and others were identified as
being pursued as separate generic issues. A data search and evaluation
were conducted on the frequency and effects.of steam generator overfill
events and potential mitigating actions were considered. A technical
findings report was prepared which was the basis for resolution of this
issue for the NRC.

=
!

NRC contract number: NRC-04-87-398.'

Contact: Bob Baer. Phone: 492-3930

- U.S. Nuclear Regulatory Commission
'

Office of Nuclear Regulatory Research
*

SCIENTECH has assisted'the NRC in the resolution'of Generic Issue 23, Reactor
Coolant Pump (RCP) Seal Failures, by performing engineering evaluations in
conjunction with Brookhaven National Laboratory.. Proposed resolutions to
reduce _or e'iminate public health risks associated with RCP seal' failure at
commercial pressurized water reactors. SCIENTECH efforts h' ave included a
development of a probabilistic RCP' seal failure model'in conjuncti.on-with

.
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|
l

. Atomic Energy of Canada, Limited. SCIENTECH has performed the' cost / benefit
i

and regulatory analyses on the proposed resolution of GI-23. The results are2

I)
published in NUREG/CR-6167, " Cost / Benefit Analysis for Generic issue 23

Reactor Coolant Pumo Seal Failures" and SCIE-23-89, Regulatory /Backfit
Analysis for Generic !ssue 23, Reactor Coolant Pump Seal Failures." ;

,

L \
i. :

i NRC contract number: NRC-04-87-397.
j Contact: Bob Baer. phonet 492-3930

!' U.S. Nuclear Regulator Commission -i
Office of Nuclear Regu atory Research '

j,

j SCIENTECH provided input to the NRC regulatory analysis for the Commission '

action to issue a revised Part 20 in final form. The SCIENTECH input<
3

|, consisted of an estimate of the number and. extent of Regulatory Guide changes
and the associated resource requirements placed on the NRC.;

'

NRC contract number: NRC-04-88-096.
Contact: Alan Roecklein. Phone: 492-3740'

i
,

| .i
| U.S. Nuclear Regulatory Commission
. Office of Nuclear Regulatory Research

,

|
'

SCIENTECH is providing technical assistance to the NRC staff.in
s

| developing, reviewing and issuing _the Regulatory Guides which provide
guidance to NRC licensees on implementation _of the recent major revision
of 10CFR20. Technical support will also include preparing working drafts
of implementation guidance on a number of technical topics, providing
support for internal NRC review of the proposed draft guides (including
regulatory analysis), and preparing revisions of'the draft guides prior
to their public distribution.

'

,

NRC contract number: NRC-RES-89-067.
' '

Contact: Alan Roecklein. Phone:-492-3_740,

;

"
5.3 Jack Faucett Associates, Inc.

Jack Faucett Associates was founded in 1963 to provide economic consulting
services to public and private sector clients. The firm's ' work has covered

|, regulatory impact analysis, environmental studies,Jcost/ benefit studies,

S-41 SC&A
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industry economic research, mathematical modeling and national income-

-

accounting. - The current staff of professionals includes economis'.6,
[ statisticians, computer scientists, industrial engineers, and regional

planners.

During the past de-cade, the firm has completed more than seventy projects,

dealing primarily with environmental activities. - The range of topics-has been
almost as broad as the environmental field itself. The projects have'

considered air, waste water drinking water, toxic substances hazardous
waste, noise, radiation,- litter,_ and thermal pollution. - The emphasis has been :

on the economic and policy aspects of environmental protection through both
regulatory and non-regulatory incentives. Analyses-have included the economic !

-

impacts of current and proposed regulations, the magnitude and incidence of
:|

their costs and benefits, the techniques and costs of their enforcement, and
'

their influence on other national objectives and programs. The firm has 1

,

completed more than 50 environmental / economic impact studies on behalf of 3

Federal agencies.

|

Short synopses of projects directly relevant to the scope of the solicitation
4

4*e contained on the following pages.

:

.

s

s

e

.

Y

'

5-42- g

____J



I

}

-!

STUDY OF THE TEMPORARY NUCLEAR WORK FORCE
IN THE UNITED STATES

FOR THE
ATOMIC INDUSTRIAL FORUM,INC.

.

.

The purpose of this study was to conduct a thorough study of the use of temporary workers by the ;

commercial nuclear power industry. This temporary work force has grown rapidly over the past' ten |

years as a result of the addiales of operating stations, extended maintenance and replacement- i

activities as plants age, and substantial new regulations covering plant safety design and procedures a

requiring large pools of workers Prior to this study, an ladustry wide consensus of the status, risk

and composition of the temporary work force did not calst. The first objective of this study was thus

to recommend a set of definitions for the entire work force, and to establish a detailed taxonomy of

temporary workers for use in the study. _ Having defined the work force end related appropriate-

categories the aire of the temporary work force was estimated for a three year period. This was '

accomplished by a combination of telephone surveys, mall surveys and site visits to nuclear power

reactors and contractors (or vendors) to collect the required data..
q

i -

3
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MEASUREMENT OF DE MINDUS
,

FOR

OFFICE OF RADIATION PROGRAMS I

U.S. ENVIRONMENTAL PROTECfrION AGENCY - !,

1

.

This effort supported the development of an=apua-e strategies for regulating individual 1 exposure - |,

| to hazardous air pollidaata In ==e=hhahing standards for exposure to lonir.ing radiation,' the-

assumption is generath made that all exposures,. no matter how amall, result in some detrimental

health effects. An imporant question to be considered in evaluating radiation protection standards -'

is whether to include very small individual exposures in the analysis. An important input to the,

| resolution of the question is the lev $ of exposure, and consequently the commensurate level of risk,1

' below which government agencies do not ' commit resources;to drive the risk still lower. This

hypothetical level of risk is defined as the de mini =k level of risk.
i

h purpose of this project was to ralyze a sample of risks in the areas of disear,4 control, product

anfety, praetection from natural disasters and other common areas of risk reduction activity:by
Federal, Stateand nooni agencies. Apprahaly' 50 examples were selected for anahsis to determine
thelevel of government risk reduction activity MM with each risk. Rink was measured'ir. terms !
af the lifetiine probability = of premature death. The sample cases wero anahsed to estabilah the

j ranges of risk for wideh government activity is almost always initiated, nonetime initiated and almost

never initiated, b results of this analysis indicate that there is no evidsnee for the existence of a 9

de minimis threshold within the observed. range of risks, which esteedd to a lifetime risk level of

one in ten milhca.

.

*

Pr(ect #31US

.

Package 1587 (1861/1714), *

|

|; ,

o
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j PREPARATION OF TIE ENVIRONMENTAL _ IMPACT STATEMENT

FOR THE CONSOLIDATION OF TIIE NUCLFAR REGULATORY COMMISSION
FOR

GENERAL SERVICES ADMINISTRATION
.

The Nuclear Regulatory Comm* eiun (NRC) was directed by Congress to consolidate its 2500' m
,

headquarters employees now working in eight buildings in Montgomery County, Maryland, and in

one buuding in the District of Columbia into one location. The General Services Administration

(GSA) was directed by the U.S. Houne of Representatives to anshrse the comparative advantages of

three sites in the District, and the U.S. Senatedirected GSA to aC three sites in Montgomery County

to its considerations. G3A contracted with JFA to prepare an Environmental Impact Statement for

the six alternative sites.

The chief environmental impacta that difier among sites are:

o existing community land une end zoning,

o proposed community long range plans,

o public transit, .

t o etreet and highway trame and parking, and

i o ambient air quality and noise trame.
.

h analysis included modal splits between public transit and private automobues by the commuting

employees. Residence locations of all employees (by sip codes) were used to determine the mosti

likely commuting paths and times for each proposed 6h 'Ihe economic impact of each location

on les immediate neighborhood and upon the behavior of its NRC emphryees was estimated. A

Amdamental leeue was the economy and cerwenience of the <= e .vs. the economy and
'

.

convenience of its employees.
,

.

e

b

Package 1825
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N

ENVIRONMENTAL IMPLICAT;ONS OF ALTEiLNATIVE

ELECTRIC UTILITY RATE STRUCTlJRES
FOR

U.S. ENVIRONMENTAL PROTECTION AGENCY

The objective In this study was the development of an analytical basis for poucy guidance on the-

following questions: To what extent is present electric utility pricing policy contributing to the
adverse environmental impacts from this industry? In light of adverse environmental impacts, must

rate structures be redealgned in order that environmental impact be correctly priced and the burden

of cleanup distributed equitably? Do the benefits from redesign of rate structures outweigh the

costs?
4

- - t

The Jack Faucett Wates approach emphasized 'second-best' marginal cost pricing. Analysis .and
'

recommendations focused on a small sample of utilities for which a data base could be assembled.

On the cost side, metering, billing, and abatement costs were identified and distinguished from the

' internal' costa-generation, transmission and distribution of energy. On the demand side, utilization

rates and price elasticity were estimated. Expected net benefits from rate redesign using cost and

demand, elasticities for sample companies were ==+1=atal. Several mqjor alternatives in rate structure
.

were oW including peak period differentials, declining and inverted block, and two part
tariffs. '

i
I

,

e

'
Prcieet # 101
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| ' COST OF DECOMMISSIONING - FACILITIES
'

HANDLING RADIOAC71WE MATERIAIE i

FOR
,

OFFICE OF RADIATION PROGRAMS -
,

U.S. ENVIRONMENTAL . PROTEC7 TION AGENCY -

.

This study summarised infor===*6 available in the open literature on the cost of decammia loning

facilides that handle or have handled radionetive materials in the U.S. A comprehensive literature

search was performed using DIAIDG to search the NTIS, GPO, Energyline, Congreenlonal
Information Service, and DOE Energy databases for documenta containing the keywords-

'decomml==loning,' 'nucieer' and ' cost.' A comparable search was also performed of the U.S.
Department of Energy data base, Nuclear Facility D-mm8--61a- and Site Remedial Actions,

maintained by the Remedial Action Program Informadon Center at Oak Ridge Nadonal Laboratory.

Attention was focused on cart related reporta produced since 1973. A total of approximateh 100
reporta on decommissioning were reviewed.

The resulta of this review were pressated at two levels. N higher level of presentadon summarised

for each category of facility the cost information available, the adequacy of the avan.ht. Information,
'

and the completeness of the information, h second, more detailed level of presentadon addresses

each of the documenta reviewed in the course of the literature search.

< i
i .t

i .

' '

Pr@ #8112
.

Package 186SA '

,

.
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6

COMPLIANCE COSTS TO USERS OF

RADIOPHARMACEUTICAIR UNDER NATIONAL EMISSION
STANDARDS FOR RADIONUCLIDES

FOR,

OFFICE OF RADIATION PROGRAMS

U.S. ENVIRONMENTAL PROTECTTION AGENCY
4

:

JFA investigated costa to usere of radi--;' --- - +Al= ruoulung kom implementation of EPA's
pror,md emiasion standards for radionuelides. '!he in.J';% induded case studies of Ave users

waere the potential for exceeding the proposed emission limits aisted, bee facilities were selected

by screening a large number of hospitals and nuclear pharmacies to determine which were likeh to
incur costa because they esceeded theselimita. JFA also reviewed public comments and contacted

the commenters to obtain the bases of their concerns and their suggestions of facilities to be
considered. N selection was based on estimates of radionuclide usage ud distances to the closest
human receptors.

'!he results of the came studies provided soumates of radionuclide usage, levels of emlantana to the

environment, and distaneen to the nearest W receptors. Unios these, ===4=am todMdual doses

were edi-M The came studies also klant|6ed the centrons presenth uu.4, the additional controls

required to bring these facilities into compliance with the proposed standard Of not in cosapliance),
| and the endmated costs of these addidonal controls.

In thana instances where populadon exposure is likah and where the local meteorology and buBding

wak, errecta change derusion eethantes and th= inDuence the aposure, the costs or compliance for
low altit~ m maar he l'a====d also. When these tra- were believed to be important,
the potent' changes at adl=dma of maasso amposures and thus paatial 4= p in. costs of
M- were eetheated.

.

.

Project #8115
;

Package 1663B
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,

| FEDERAL WORKER PROTECTION FROM DIAGNOSTIC X RAYS;

FOR

OFFICE OF RADIATION PROGRAMS

U.S. ENVIRONMENTAL PROTECI' ION AOENCY
.

|
|

, .

Under this work -%mment JFA investigated the statusd water prdW under federal radiation -
protection guidance for diagnostic x reys and analysed b ammociated economic knpacts of this

guidance. JFA determined the status of the radiation protection programs for diagnostic a reys in

each agency at the present time and betwe lesunre of b presidential directive and ==+1*M the

tweline costs of imp)ementing to the current level of protection for the purpose of ee'I==' tag the

hnpacts and benefits of the guidance. This included determining whether the agencies upgraded their

levels of protection gradunDy or prompt}y and differentiation between one time and continuing costs.

JFA also estimated the cost of iniproving the current level of protection to complete conformance

with the directive where appropriate. Approximately 25_ agencies were investigated.

.

9

I;

I

(

|
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| RADIONUCLIDES: REGULATORY IMPACT ANALYSIS OF
EMISSION STANDARDS FOR ELEMENTAL PHOSPHORUS PIANTS

| FOR

OFFICE OF RADIATION PROGRAMS ;,

| U.S. ENVIRONMENTAL PROTECFION AGENCY
i

'
i ,

On November 8,1979, EPA listed radenuclides as a hasardous air pollutant under the provisions of

. Section 112 of the Clean Air Act. Pursuant to Section 112, EPA on Aprl! 6,1983 proposed standards ;

i for sources of emissions of radionuclides la four categories: (1) Department of Energy facilities, (2)

Nuclear Regulatory Commission licensed facilities and non DOE Federal facilities, (8) underground
uranium mines, and (4) elemental phosphoras planta. The standard proposed for elemental
phosphorus plants, the subject of this analysis, was I curie per year of polonium 210 for each source.

Under this assignment,- Jack Faucett Associates prepared EPA's regulatory impmet anahals of the-
amtmaton standards.

The resultant report is organized into Dve chapters. Chapter 1 =amnarises the results of the analysis.

Chapter 2 catains background information on the elemental phosphorus industry, including
characteristko of had. supph, campetitive products and pr==aan, other econombe characteristics,

and outlook. Chapter 8 presents the current unissions for each elemental phosphorus plant, risk

levels mMa#ad with the emissions, and the cost and efficimcy of each of seven technologies for

controlling the amlaaions. Chapter 4 is a bene 6t cost analysis of the standard. The chapter identines
i

! least cost control technologies for the plants that would be affected by the standard, describes the
j health benents of controlling polonium 210 = '---'== and eosspares costs and beneAta. Chapter 5

concludes the report with en evaluation of the costa to industry of the regulation, Wlag an -
rW of the current east structure of the industry by plant, and assesses the manaamle effects of.

the regulation.

.

Project iP8117
,

Package 1688D
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i LOW. LEVEL RADIOACTIVE WASTE DISPOSAL: A PRELDCNARY ;

i REVIEW OF THE EARTH MOUNDED BUNKER AND
,

| WESTINGHOUSE /HITTMAN CONCEPTS-
rOR.

.

OFFICE OF RADIATION PROGRAMS 1'

U.S. ENVIRONMENTAL PROTECTION AGENCY
.

i

In this study JFA ennlyzed h design characteristics and costs of disposal of low level radioactive
|

'

waste by two methods- earth aw== dad concrete bunkers (the! French system), and the
'

,

Westinghouse /Hittman low. level waste dispoemi system. Included in the_ study, for each disposal

alternative, were hident16catlan of waste streams, analysis of siting requirementa, and investigation

of alte design and operation. The. study also evaluated for both systems the cost of b alternative: |
system compared to that of conventional shauow land disposal,- and b east of b' system per unit -

.
.

.

of waste disposed. Information and east ==*i-*= were observed kom the open litemture and as a -
result of disen=la= with knowledgeable individuals.. ,

i

|' jy y ~$

i

|

-
-

|

| ,

!

l
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ECONOMIC PROFILE OF THE URANIUM MINING INDUSTRY j

FOR

| OFFICE OF RADIATION = PROGRAMS

U.S. ENVIRONMENTAL PROTECTION AGENCY l
.

'!
..

1

On Nc7 ember 8,1979, EPA Buted =ma=+ as a basardous air pollutant under the i >.wistons' of |
.

Section 112 of the Clean Air Act. - On October 31,1984, EPA published in the Federal Resister an !

advanced notice of proposed rul===hing for National Emission Standards for radionuclide emiasta=

f>oen underground uranium minu. The industry pro 61e presented in this document was developed !
for une in assessing the ability. of underground mines to ==i=n.e. the costa of emission control

measures.

!
JFA prepared EPA's =~=-6 pro 61e of the industry under this assignment. The resultant report j

is divided into Ave chapters. Chapter 1 summarises the results of the stu#, Chapter 2 describes the d
!history and current status of sources of domestic uranium supply,| l~ladhg domestle production,

loventories, and imports. Chapter 8 addresses d===ad for uranium,' factors afreeting d===ad and-

uranium pricing. Chapter 4, Industry Strudure, M* and Performanos, presenta aanalal ' and an
. - . I

other information on the urunluma opsentions er seek producer. Chapter 5 concludes the report with ;

threanste of desmestic pr"W priesa, and costs to 1990.-- An appendia, The Nuclear Fuel Cycle,

explains the relathmahlp between uranium mining and other activities in the production of nuclear ;
fuel for utilitisa.' I

|
| |
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|

| RADIONUCLIDES: REGULATORY IMPACT ANALYSIS OF
EMISSION STANDARDS FOR URANIUM MnJR WESHAP)

FOR

OFFICE OF RADIATION PROGRAMS
,

U.S. ENVIRONMENTAL PROTECTrlON AGENCY

.

Under this ===tgnment, Jack Faucett Annociates prepared EPA's Regulatory Impact Analysis for

j proposed emisalon standards for urani'an m[t! tallings at acth*e mill sites. The study consisted of four

parts. First, the project team developed a detailed pronle of the uranium milling industry, including

characteristics of demand, supply, competiuve products and processes, other economic charneteristics,

and outlook. Second, the current emissions characteristics of each uranium mill plant, risk levels

manoeiated with the emlasions, and the cost and efnciency of each of seven technologies for

.

controlling the emisalons were evaluated. Third, a benent cost analysla of the standard was
'

performed including identincation c.f the least cost control technologies for the mlIls that would be

affected by the standard, description of the health benents of controlling emissions, and comparisen

of costa and beneats. The final phase of the study was an evaluation of the costa to industry of the

regulation, including an analysis of the current cost structure of the industry by plant, and an
asnessment of the economic esects of the regulation.

i

i
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TABLE OF POSSESSION AND AIR CONCENTRATION *

FOR EXEMPTIONS TO STANDARDS FOR RADIONUCLIDES

FOR;

i ' U.S. ENVIRONMENTAL PROTECTION AGENCY *
-

i

| In February 1985, the Environmental Proteedon Agency (EPA) promulgated standards for.. |
*

iradionuclides under Seedon 112 of the Clean Air. Act. These National Emission Standards for
Hazardous Air Pollutanta (NESHAPs) were applicable to three source stegories: (1) Department of

Energy facilities; (2) Nuclear Reguistory C-Mon -licensed and non DOE Federal facilities; and

(3) elementary phosphorus planta. A NESHAP was promulgated for a fourth source entegory,
underground uraniun mines, in April of the same year.

The NESHAP for NRC-licensed and non DOE Federal facilities included a clause which exempted

| facilities from repordng under Section 61.10 of the Clean Air Act, but the numerical- values for
'

exampdon which were to be provided in Table 1 of Par: graph 61.106 of the NESHAP were reserved - >

in the final rulemalung. The purpose of this project was to define these nu nerical values as part of
an overall effort to haplement the NESHAP.

I

The National Council on Hamattaa Pr~1m and Measurement (NCRP) developed screening
,

procedures which would aBow a facility covered by the NESHAP to determine m m. with theu

radionuclide emissions standard without having to develop the detaued input data required by the

Clean Air Act Codes (CAAC). However, these screening procedures are rather complicated, and it

could be dif5eult for some facilides to perform the screening calculadons without expending t

signiSonat resouress. The objective of this Werk .*- 'y - * was to develop Tables of Air .
Concentrations and Ptuassastaalknits whieb would provide NRC L====== possessing smau quantitles

"

of r=ma==4As a very singde method Au determining that they were exempt than the reporting,

requirementa af the NESHAP,

.
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I

DETERMINE COST AND IMPACT OF PROPOSED i

RADIATION PROTECTION GUIDANCE FOR WORKERS

AND REVISIONS TO 10 CFR PART 20

FOR
'

l OFFICE OF RADIATION PROGRAMS,

U.S. F.NVIRONMENTAL PROTECTION AGENCY<

.

r

The purpose of this study was to estimate the potential cost impacts of the proposed guidance for
_

worker protection from exposures to ionising radiation and revisions to 10 CFR 20. The study was-
designed to comply with the OMB procedures for all cost components of the Exewtive Order 12291

requiring thorough economic analysis of proposed government regulation. This proposed EPA
guidance makes acUustments in the existing guidance that would lead to changes in the cost of

compilance by affected industry segments. In this study, a series of case studies were conducted,' and -

the data collected through these were combined with secondary data and other studies to develop
'

aggregate potential cost of compliance impmets.

The stu@ included several componente including 1) develop procedures for selecting case studies;
2) select signinemndy impmeted industries; 3) identify representative e-bliahments within each

hupacted industry; 4) conduct case studies; and 5) utilise case stub and other data'to estimate the

east of compliance with the new worker protection g"ida~~ ;

Over 25 case studies were MM includmg on site visits to nuclear power plants (4), LEF<

j) (2), uranium mill, UF conversion facility, hospitals (4), . university reactor, industrialfacilities
6 .

radiographer (3), source producers (2), nuclear phinnacy and DOE facilities (2).,

.

h

.
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EVALUATE THE COST IMPACTS OF PROPOSED REYlSIONS TO OCCUPATIONAL
EXPOSURE REGULATIONS CONTAINED IN 10 CFR PART 20

FOR
<

OFFICE OF REGULATORY RESEARCH

NUCLEAR REGULATORY COMMISSION -,

This study evaluated the cost impacts of proposed changes in the regulation of occupational exposure--
'

contained in 10 CFR Part 20. The study covered all NRC licensees and NRC Agreement State

licences. The objective was to estimate for detailed components of the guidance the cost for classes

of licensees. Components included: i

o Amaual exposure limits ~
o Weighted internal exposures
o Training
o Recordkeeping
o Protection for the unborn
o Planned special exposures .

These components were evaluated for the changes from the existing regulation as they would affect

individualindustries. A series of 27 case studies'were conducted where a senior economist and senior ' i

bealth physics professional visited estaWishments to evaluate the existing programs and to assess the

opportunity for compliance with the revisions to 10 CFR Part 20 and the cost of compliance,i

Industries for which case studies were' conducted were:

o Commercial Power Reactors (5)
o University Reactors (1)
o - Hospitals (4)-

i o Private Medical Practices (2)
o Industrial Radiography (3)
o Well Logging (1) .

Manufacturing & Distribution of Radiation Services (2)o
. o Nuclear Pharmacies (1)

o Dental Practice (1)

"

3 . j
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| ECONOMIC ANALYSIS:
1 PROPOSED NESliAPS FOR RADIONUCLIDES

FOR
OFFICE OF RADIATION PROGRAMS

| U. S. ENYlRONMENTAL PROTECTION AGENCY

'

,

h
'

On November 8,19~19, EPA listed radionuclides as a hazardous air pollutant under the provisions of

Section 112 of the Cl- Air Act, in 1988, EPA reviewed and updated its studies of all radionuclide<

|source categories * ndy Cohen and Associates was responsible for the Background Information*
.

Document on each of the twelve chapters, and Jack Faucett Associates prepared the Regulatory

Impact Analyses,

i
lThe twelve source categories studied were:

|
o Uranium Fuel Cycle Facilities '

o Underground Uranium Mines

o inactive Uranium Mill Tailings Sites

o Licensed Uranium Mill Tailings Sites

o High-Level Waste Disposal

o Department of Energy Facilities,

o Department of Energy Radon Sites

o Elemental Phosphorus Plants

o Phosphogypsum Stacks

o Coal-Fired Boilers

o NRC-Licensed and Non-DOE Federal Facilities
o Surface Uranium Mines

1
i

Each chapter was organized into five sections. Section i summarized the results. Section 2 contained

background information of the various industries or facilities, including characteristics of demand,

supply, competitive products and processes, other economic characteristics, and forecasts. Section

3 presented the current emissions for each source category, by site, the risk levels associated with the

emissions, and the cost and efficiency of various potential technologies useful for controlling

, emissions. Section 4 was an analysis of the costs and benefits of the proposed standards. Generally,

the Section 4 identified a least-cost technology, described the health effects of using this technology

and compared the cost and the benefits of same. Section 5 concluded each chapter with an evaluation

of the economic impacts, primarily on industry, of the proposed regulation. An analysis of the

potential effects of the standard on small business was also undertaken for each source category.

,i
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1

ENVIRONMENTAL ACOUSTICS STUDIES AT THE

SALT RADIOACTIVE WASTE REPOSITORY SITE ..

FOR
'

U.S. DEPARTMENT OF ENERGY j
AND

'

NUS CORPORATION '

.

Jack Faucett Associates assisted NUS Corporation to win, through competitive bidding, a Aveyear

contreet to perfonn studies in environmental acoustica, lonizing radiation, visibility, air quality, and
meteoroloy at the salt site for the U.S. Department of Energy's Civilian Radioactive Waste

Management program. Jack Faucett Associates is the subcontractor responsible for advising and
assisting NUS in the following work:

collecting sound level baseline data,

measuring sound atta==*lan characteristics,

Performhg long term asonitoring,

======ing and predicting impacta,

preparing documents to support Ibanaa applications,

yeparing env'w eatal impact statements, and
providing technial support.

>

|b work includes an estensive Seki measurement program in Deaf Smith' County, Texas. '

Measurements, using different. metrics,' are made of the hourh, dalh, weekly, mensonal, and yearly

variations in the sound levels both from sources associated with alte preparathn, operation, and

'f
'

d== - ' * and fresa sources not asawed with theseactivities. The impacts the sound levels
*

_

will have on residents, workern, visitara, hie anlants, and wiktife are predicted, and =hPlan

methods are evaluated. Propsgation measurements are made at diffsremt firequencies over long,

distances undar various - "z*F--' *==<lkk so cbserenine the eoemelenta in ps- ;% equa-
tiona.

.

.
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*

PAPFRWORK IN NUCLEAR INDUSTRY
i FOR
' COMMISSION ON FEDERAL PAPERWORK

,

,

The purpose of this study was to identify the paperwork, estimate the burden associated with it, and

suggest improvements for reducing the burden and increasing effectiveness. The st: dy focused on

construction and licensing of nuclear power plants throughout the country. Dete,rmination of the'

;

relationships and exchanges of Information among the Nuclear Regulatory Commission, state
,

regulatory bodies, and local governinents was essential for understanding the flows of and reasons
'

; .

for the paperwork.

The cost to the applicant and all major components.of paperwcrk reqci ed to comply witht
,

environmental and safety regulations were idet.tified. Variations la appil ant cost and the paperwork
'

requirements were determined from four case studies on nuclear plants at different stages in the

construction and licensing process. Analysis of applicant costs included completion of paperwork and .

the cost of delays in bringing the nuclear plant into operation while the paperwork was being
!' completed. Regulations and requirements by Federal, State, and local governments were included.

Study results included short term and long term recommendations to reduce excessive paperwork .

without sacrificing a desired level of environmental control and safety,
1

I

i-
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! 6. MANAGEMENT CONTROLS
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f APPENDIX B. LETTERS OF C0tHENDATION FROM SC&A's CLIENTS

The best measure of the capabilities of a firm is the reputation it has with

its clients. As the follosing letters of commendation attest, SC&A's clients
hold our firm and our Associates in the hightest esteem.

.
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|

|
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"|8 ~A UNITED STATES- #'

_g NUCLE AR REGULATORY COMMISSION ~-
j i|~ WASHINGTON, D C.20655

-e..+/
'

'

o
..

DEC 2 719961
~

Dr. Sandy) Cohen
:SCM, .Inc. .

.

1

,

7 8200 Riding Ridge Place t

McLean,_VA 22102' -.l
,

,

Dear Dr. Cohen: '
-

'

'I want to;thank you, and|all- those who participated on- behalf- of.SC&A, for: ?

-[ your effective contribution to the Cost and:StatisticalfAnalysis Staff (CSAS)-.
1- of the U.S. -Nuclear Regulatory Commission (NRC). 1.

In late 1983, at the direct urgin~g of the Commission,'the: Cost Group was
established to provide overall. direction and' oversight toLcost analysis issues ,

'

associatedwithregulatoryimpactanalyses(RIA).y'.Asyouarefaware,the q
development of RIA s in support-of regulatory requirements; has- become' an i
increasingly important and highly visible = activity within the NRC. . '

Through your contribution's, the CSAS has' instituted a; generic cost estimating ~ i
methodology.that enables-the NRC to generate meaningfulicostiestimates:in a: ;

highly efficient. manner. ;Your; efforts withTrespect to; specific regulatory- - i,,

requirements.have also. resulted -in= high: quality- products that..have playediani
important role'in NRC's decision making process.,:Your commitment:toithis?'

contract, your innovative and' intelligent approach to each of the-tasks:.

|:' assigned, and your responsiveness to NRC needs,-oftentimelin thefface of._very
'

; tight scheduling requirements,~are,all greatly appreciated.
# Sincerely,i

,

!
. Sidney E. Feld,.Chieff

.

'

Cost and Statistical Analysis Staff'
Division of. Budget'and_Analysist
Office of. Resource Management >;,

:
,

'

.
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At: mis industri;1 Fcrym,lec.
. 71o1 Wisconsin Av:nue
Bethesda, MD 20814 4805, ,

| Telephone: (301) 654 9260 -4

TWX 7108249602 ATOMIC FoR DC
'

National
i Environmental
' A. Scott Lelper Studies

Project Manager Project

May 28, 1987
*

\

,

!'

' To: NESP Task Force on " Dose Estimating Software"'

Subject: May 19 meeting resdits
|

The Task Force met on May 19 at the Gaithersburg office of
Bechtel Power Corporation for a demonstration of the software |

'

| designed by SC B. Both Sandy Cohen and Don Loomis, the
programmer, were present. A'!ist of-the Task Force members who
attended the meet:,ng is enclosed.1

| These present seemed to find the. software well designed and
user-friendly. A few minor changes were suggested in order to
make the package more adaptabIe to the end-user.

Questions.'did arise concerning' legal in?1.' cations and response
to inquiries regarding the software.- T;1eso matters are still
being discussed., ,

j After the modifications proposed at the meeting have .been made,,

, the sof tware will go throug'1 a final field ' testing. at a utility,

which has a representative on cur Technical Advisory Group
(TAG). This final test and review.will serve as TAG. approval
for publication.

The projected time for pubI1 cation as a NESP report is earIy
i Augus t . It will consist of a user's manual and both a compiled

and uncompiled version of the program. -We pian..to distribute4

the report in a three-ringed binder in order to accommodate the
plastic diskette-sleeves and to allow the user to add his own4-

notes to the manual.

SC&A has done another really first rate . job 'for us and we are*

a'11 looking. forward to the completion of this important and
usefuI project.,

:

TIcase call if you have any questions .or concerns.
1

Sincerely,

,

ASL:pam
| EncIosure

cc: Sandy Cohen

B-3
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i UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

} WASHINGTON, D.C. 20460

.d

j FEB 3 1983

A

,

i'.
Mr. Sanford Cohen

| SC&A, Inc.
'

8200 Riding Ridge Place
McLean, Virginia 22102 -

Dear Sandy:

I would like to take this opportunity to thank you for your
'

high quality performance on the occupational' exposure study. Your

company's energy and enthusiasm for gathering the appropriate information

and performing the required tasks has made this a very thorough study, as
1

evidenced by your well-written reports. Your responsiveness to our needsi,

during the course of the project created a cordial and productive.

atmosphere withi.n which to conduct this study. It was a pleasure working

with you.

Sincerely,
~

b-

^

Andrew J. Leiter
!

.a

b
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; I ARGONNE NATIONA_ _ABORATORY- ]

WOO Sousk CAss Amst, Angcnc, filn:ois 6009 -
'

1

November 20, 1984
,

|
Dr. Sanford Cohen

i 1 SC&A, Inc.
| |. 8200 Riding Ridge Place

^
i McLean, VA 22102
l

Dear Dr. Cohen:|

t *

The NRC has recently published NUREG/CR-3971, "A Handbook for Cost.,

1 Estimating." The publication of this report marks the successful' completion
'

of the project to which you were a major contributor. As you are aware, this
project was established amid some skepticism by our NRC sponsors that any

} useful tool could be developed to assist the NRC analyst in the complex task-
1 -i of estimating the national cost of generic requirements. Prior to-
( publication, this report was reviewed extensively within the NRC and was
| submitted to outside peer review by the Atomic Industria' Forum. The_eomments-

| ') received from the reviewers were very complimentary in terms of the technical
content and usefulness of the methods presented'in the report.'

-

The success of-this project was due, in large.part, to your efforts 1n
~

helping to develop the. cost model and in characterinng the functional-
responses for the model and to your sound professional-judgment which helped

_

keep'the project scope within bounds. Your contributions to the presentations~

which we made to the sponsors over the course of the project were instrumental
in maintaining strong and effective communication with the sponsors. 'I want i

to commend you for the quality of your contribution to this proj'ect and for
your willingness to contributo to activities that went beyond the scope of
your contract.

I look forward to working with you again.

Sincerel

i

n R. Ball-

Project Manager,
Special Projects and

Industrial Applications Group-
.

Energy & Environmental Systems Division
~

JRB/je
,
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,,(o UNITED STATES 1g,

[ NUCLEAR REGULATORY COMMISSION.-

,g *: E W A$HINGTON, D. C. 20555 i
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! JA.5,' ' d 1983

1

|
<

Mr. Sanford Cohen
S. Cohen and Associates, Inc.
8200 Riding Ridge Place'*

McLean, VA 22102

DearMr.toh Ah'
.

; I have received the several copies of the report " Cost of Compliance
with Occupational Exposure Revisions to 10 CFR Part 20" which Jack.

Faucett Associates and SCA have recently, completed for us. In my
j opinion, it represents the best data base for a value/ impact statement

.

} that I could hope to get at this time, particularly under- the monetary.
restraints in effect. Your informal discussions with me were infonnative
and timely. They permitted many revisions in the working drafts to be
made at the early development stages-and resulted in a more efficient
rulemaking.

I have enjoyed working with you in the past and hope that our technical
' efforts will result in-our working together in the future. 'Best wishes'

for your. continued success.

Sincer'ely,

|' /
|- &&

Robert-E. Baker, Task Leaderc
i 1D'CFR Part 20 Revision
'

f ealth Effects BranchH

< Office.of Nuclear Regulatory Research,

.

*

'

t

\

l
(
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TECHNOLOGY AS$CS! MENT boa:3- CCHgiths Of lbt Cnlith ClAltg JOHN M SONS
TfD STTvtN3. ALASKA. CH Al%M AN

woco n. voAu Amt, vice cHA nM AN CFFICE OF TECHNo' LOGY ASSESSMENT
( ELa/ "'c'.Dr$ iia *, s. w3. . $NNS IMc*.Y, im*^'#' WASHINGTON, D.C. 20510

#
u

' 8 90 M. KEMNtOY. MA&$. LAR RY WINM. Ja. MANS,
il

8T F. teOLLANOS 5.C. ' CLARENCE & MILLER. CHJO
CooPEA SVAMS, low A

JOHN H. SIS 00NG

!

%

January 19 1983 )
i

.

!

Mr. Sanford Cohen
,,

SC&A, Inc.
8200 Riding Ridge Place
McLean , Virginia - 22102 '

,

Dear Mr. Cohen:
!

I We have now received the final report of your study for us on
nuclear reactor regulation. -The report clearly reflects =a-commitment
to quality and thoughtfulness all too rare in- contractor reports.
Your effort has made a significant contribution-to our project and
will help raise the level of. debate on regulatory reform. It is
especially noteworthy that this report:was produced within the;

g original schedule and budget. Your-presentations at the workshop
were also quite effective.

I look forward to working with you again in the future.-

Sincerely,

#d [ . i

Alan T. Crane
Project Director,

.

e
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Atimic Indyatri:1 Ftrum, Inc. - 1

7101 Wisctnsin Avenue
I Bethesda, Maryland 20814
'

Tcuph ne: 001)654 9260-
.

i
i .! TWX 7108249602 ATOMIC FoR DC
' F q

I Nationet --

' Environmental
'

.

Melinda S. Menner - S tudies -- f.

Assistant Project Manager Project s '

;,.

'

-July 26, 1984

x
,

1,-

Dr. Sanford. Cohen
SC4A,-Inc..
8200 Riding' Rid.ge-Place
McLean, VA' 22102

Dear Dr'. Cohen:

.I am pleased to forward for your-files' the" enclosed. bound- .

copies of our report. " Characterization _ of the: Temporary
Radiation' Work Force'at U.S. NuclearsPower Plants"<-

(AIF/NESP-028), for-which'you. acted as co-principal
-investigator.

You and:your staff at SC6A, particularly David Goldin, per-
1

formed in-a very professional and responsible manner throughout-
the course of this contract, consistently: meeting? deadlines and
delivering well-written interim and. final reports. You' con-
ducted the data gathering effort in a manner that:was unobtru--

--

y

sive to utility staffs and' actually generated moreLinterest: in' "

our final product.

The industry Task Force for this study appreciated-the enthu-
sissa you demonstrated _during the project. 'ILhope NESPLmays
have the opportunity to work with you again-in the1 future.

Thank you for-a'? job well-done.
~

~

Sincerely,.
%

4- ,

d [ 9
,

MR:mm
L Pnclosure
L

, -ce: Joel.I. Cehn
E
1

.
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| UNITED STATES ENVIRONMENTAL. PROTECTION AGENCY

f WASHINGTON, D.C. 20460,i

v2 3 "2
|

OFFICI 08
SOLID WASTE AND EMERGENCY RESPONSE

Q i

i

e
Larry J. Coe, Senior Project Manger

'
i

S. Cohen and Associates
8200 Riding Ridge Place
McLean, Virginia 22102 -

Dear Mr. Coe:

Many thanks for your contribution to the " Technical Background Supplement
in Support of Rulemaking Adjustment Activities for Reportable Quantities of
Radionuclides." Your diligent work on the analysis of-the risk from coal and
coal ash piles due to radionuclide releases was important to the rule
development process. The report was technically excellent, and, considering
the complexity of the issues involved, it was completed in an extremely timely
fashion which must have cost you many, evening and weekend hours. Your
enthusiasm and responsiveness to the-concerns of the regulatory development
workgroup made it a pleasure to work with you. We comend you highly on a job
well done.

Sincerely,-

0! [1

yL Longest
Di ector

Office of Emergency and Remedial Response
,

' .lN Y N | %.

ichard Guimond
Director

a Office of Radiation Programs .

.

cc: Sandy Cohen, SC&A

.

.
E

;
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|

EPRI
!- Electne Power ,

Research Institute |

| |

|-
8 Janusry, 1987,

\
;3

Mr. Sanford Cohen
S. Cohen and Assocaties, Inc.

a
8200 Riding Ridge Place
McLean, Virginia 22102

SUBJECT: EFFORTS BY STUART K. BEAL ON EPRI-PROJECT-
RP 2160-8

;

Dear Mr. Cohen:
,

EPRI takes'this opportunity to thank you and Mr. Stuart K..
Beal for Stu's outstanding performance on'EPRI' project;
RP 2160-8.

The final report, "A Model of Sludge Behavior in Nuclear-
| Plant Steam Generators," EPRI NP-4620, provides a new i

'mathematical model with important insight.s into the
processes by which large amounts of sludge accumulate.on the
tubesheets of PWR steam generators. The creative and
resourceful approaches used by Stu to identify, model, and'
analyze this complex subject is most appreciated. Again,
thank you for the fine work by Stu Beal.

| Sincerely, |

c,%&W
,

'

C. Lamar Williams, Project Manager
.

Steam Generator Project Office
,

CLW:vrt99

# cc: Stuart K. Beal

.

|

! .

I

B-10
3412 HilMew Avenue, Post office Box 10412, Palo Alto, CA 94303 Telephone (415) 855 2000
Washegton om'ce: 1600 Massachusetts Ave., NW, Sufte 700, Washington, DC 20036 (202) 872 9222

., -.
]



/

@~
'

Department of Energy
Washington, D.C. 20545

January 25, 1983

i\ Dr. Sanford Cohen
4 '( SC&A, Inc.

v 8200 Riding Ridge Place
McLean, Virginia 22102

i

! Dear Dr. Cohen:

Thank you for your note and very great congratulations on getting through
the impossible first *sar.

I can say nothing but good things about your work for HERAP. Your reports
have been: sharply targeted; perceptive; on time; and extremely useful.

I look forward to seeing you at Contractor IV.

Sincerely,

Natha ici F. Barr, Manager
Health and Environmental Risk

Analysis Program
Human Health and Assessments

Division
Of.fice of Health and Environmental

Research, Office of Energy Research

.

.

.
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