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1. INTRODUCTION

The Nuclear Tsgulatory Commission (NRC) 18 an independent regulatory agency
created by ti< Energy Reorganization Act of 1874 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 ¢f nuclear power plants ure controlled by the Offics
of Nuclear Reactor Regulation (NRR); licensing and inspection functions for
nuclear materfal., including radicactive waste management and nuclear facility
safeguards, are assigned to the Office of Nuclear Materia) Safety and
Safeguards (NMSS): and research and standards setting responsibilities are
assigned to the O0ffice 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 kinds 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 paralle) management chains of the affected
offices of the NRC, reviewed by an appropriate 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 fssued 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 (RDB), which has broad
responsibility for the development of rulemaking packages and guidance, will
entall 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
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will generally include assessments of the risk reductions anticipated to be
achieved, evaluation of costs, and the performance a regulatory ‘mpact
analysis identifying the cost-benefit or value-impact of the actions. These
assessments will have to be made in accordance with NRC's estab)ished
methodologies for evaluating costs and benefits.

To provide the range of capabilities and experience reouired for tinis
~olicitation, SC&A 1s proposing a team approach, providing the NRC with the
combined corporate resources of SC8A, SCIENTECHM, and Jack Faucett Associates.
This team approach enables us to provide the NRC with both the breadth of
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,

Stnce 1t was founded in 1881, 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
previous contracts, and many of the personnel wno contributed to those
projects are an integral part of our proposed personnel. SCIENTECH, founded
in 1983, is a Smal) Business Administration 8(a) firm. With a unique
understanding of the NRC's regulatory process, it has specialized in accidert
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 nts the proposed personne), giving their experience keyed to the areas of
expertise called for in the solicitation, and providing for each a resume in
the required formal. 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. Finally, we
describe our approach to regulatory analysis, including the evaluation of
costs, occupational exposure, and health and safety benefits.
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Section 4 describes the avatlability of information needed to perform the
analyses described in Section 3. The corporate technical competence of each
member of the proposed team is described in Section §, by the presentation of
brief synopses of relevant experience. Section € describes the administrative
and management methods to be used in controlling work performed under the
contract,

In closing, we would 1ike to emphasize that radiation policy and

regulatory analysis 1s at the heart of SC&A's consulting practice. We are
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 out)iers 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 severa! categories of licensees Tikely to be affected by the
new regulations (1.e., operators of nuclear power reactors, research reactors,
uranium fuel cycle facilities, and nuclear medica)l facilities), we were able
to provide important feed-back to the NKRC.

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 principa)
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 Administration, SC&A
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licensees) was used in fts entirety by the NRC in the Agency's
value impact analysis,

SCAA has assembled an outstanding team for this work Severa) of
the members of our team have nuclear power plant experience. We
are supplementing ur capable in-house staff with iwo outstanding
subcontractors = Jack Faucett Associates and SCIENTECH - for
expertise fn economics and hands-on experience in NRC ru’emaking
practices.

SCBA'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.

The entire project team is locz to the Washington, D.C.
metropolitan area, providing ready aczess to the NRC.

The best measure of our capabilities is the esteem in which we are

held be our clients. We urge the evaluation pane) to consider the
letters of commendation we have included in Appendix B.
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3. UNDERSTANDING AND APPROACH
3.1 Understanding of the NRC and the Regulatory Syotem

The Nuclear Regulatory Commission (NRC) is an independent regulatory ayency
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. These activities pertain principally wo
the production of electricity by nuclear power plants. NRC's regulatory
program includes the nuclear power plants &nd their associated fuel cycle,
plus a variety of other activities involving radicactive materiils,

Since its creation by the Congress in 1875, the NRC has undergone several
changes that affect the manner in which it perfurms the regulatory analyses
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
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 'ts initial operaticns in 1975, the NRC organizution has
changed several times. As a resu’’, the roles of various offices in setting
requirements and performing associated regulatory analyses have also changed.
Today, licensing and inspection of nuclear power plants are controlied by the
Office of Nuclear Reactor Regulation (NRR); licensing and inspection functions
for nuciear materials, including radioactive waste management and ruclear
facility cafequards, are assigned to the Office of Nuclear Material Safety and
Safeguards (NMSS); and research and standards setting responsibilities are
assigned to the Office of Muclear Regulatory Research (RES). A simple way to
understand the interrelationships of these offices is to realize that RES
develops regulatory reguirements, in consultation with NRR and NMSS  &nd then
NRR and NMSS implement the requirements through the licensing end inspection
functions.

The Office of Nuclear Regulatory Research (Office of RES) performs a varisty
of services for the program offices of NRC. The RES cérvice thut is of

interest to this procurement is rulemaking.
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The term rulemaking actually covers the establishmint of a number of different
kinds of regulatory requirements. The most forma. o the regulatory
requirements are the Regulations of the NRC containad in Title )0 of the Code
of Federal Regulations (10 CFR). The Regulations are mandator’ reaquirements
gy are €stabl shed through a formal rulemaking process invelyirg Commission
action, The NRC alsu 187 @8 Regulatory Guides. These Reg Guiues are issued
by the staff of the NRL 2 d describe methods of meeting the Cormissicn's
Regulations that have Leen fourd acceptable by the scaff and are enrouraged
for use by license applican. ., in theory, the Reg Guides allow ulternative
approaches to meeting the Ao« 'ations. However, because of the time and
regulatory pre-dent involvir in *1e generation of Reg Guides, they become
important re v requi ¢ ents in actual licensing practice. Re< latory
Guides ofter “adu se, 2.0 sometimes modify, the criteria established /-
consensi.e indrsiry standards developed under the aegis of the Americar
National S%andards Institute.

The's are other forms o reguly ory requirements, such as the Standard Review
Plan, Branch Tecinical ¥0' itien . Generic Letters, Bulletins, and Orders of
the NRC. These other forme of r2 uirements are administered by NRR und NMSS,
not K.S. Thus, the sther forms ¢ regulatory requirements are vutside the
scope of Lthis procurement.

This procurement concerns the establishment ¢f regulate : requirements by RES
through the developrent »f Regulations and Regyulatery vuides. Both types of
requirements arz Jevelonhe! s7na & twoestep process. [n the first step, a
draft ruie or quide is developed for publ( . comment. Such drafts are usually
daveloped by RES in consultation ith and %ehalf of NRR, NMSS or both., The
drafts are diveloped at a technica’ 1. Ff level, coordinated up through
parallel maragwent chains of the afreiiea offices, veviewed by the
appropriate advisory committee (usually th ACRS except for waste management
matters which now have their own advisory c.wmittee), reviewed by a senior
managemen* review group called the Committes for the Review of Generic
Requiremenis (CRGR), and then yresented to tf  appropriate dec’® fon maker(s)
for action,

/hen the development of a rule or a guide reaches the point that it °
presented to the decision makers the process diverges. Substantive ru'ss can
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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 program office, through NRC's
Executive Director for Operations, to the Commission for action. The
Commission wii1 nave input from the appropriate advisory commi’ tee and the
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
orfice may be roquired before the Commission acts.

Once the Commission has decided to issue a proposed rule for public comment, a
r.tice 1s ‘ezued in the Fecderal Register of the proposed action; the Federal
Reyister Notice also identifies the time allowed for comments and may specify
particular questions on which the Commission desires input. Many times these
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. '
Publi. comments received or a proposed rule are evaluated by the RES staff in
consuitation with the affected program office. The Commission has sometimes
used rulemaking hearings, which are formal adjudicatory proceedings, or public
meetings, which are less formal, to further discussion and i1nput concerning a
proposed rule. Once the ivputs are all received and evaluated, the staff
makes any necessary modifications to the rule, repeats essentially the entire
review process followed for the proposed rule, and returns the rulemaking
package to the Commnission for ¥inal action. When the Commission makes its
final decision on the rule, 1L is issued in effective form with a notice in
the Federal Register. The rule then becomes a part of 10D CFR,

The process fo'lowed by the Off . ce of RES 1in developirg a draft and then a
final Regulatory Guide is ententially the same a2s that for a rule, except that
the Executive Director for Operations and the Commission are not involved.
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.
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person-rems averted, are divided by the tota)l costs of the proposal, measured
in millions of dollars,

The net-benefit method is the sum of all attributes quantified in monetary

terms. For this, it is essential that all faztors 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 3
common method: for such quantification, all of which must be clearly defined, i
thus demonstrating that the attril .es have been evaluated in a consistent |
manner. NUREG/CR-3568 suggests the valuation of envircnmental person-rems at 1
$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. Tabi: 3-1 summarizes the kind of information

necessary for a complete value/impact assessment.

The proposed project team has completed a variety of prijects 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
quintification of ~or-monetary costs and benefits.

. For NRC's Office of Nuclear Regulatory Research, SC&A and one
of the proposed subcontractors (Jacx Faucett Associates)
evaluated the cost impacts of proposed revisions to
occupational exposure regulations contained in 10 CFR Part 20.
The objective of (his study, which covered all NRC licensees
and NRD 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

=6




Table 3-1: Summary of Industry-Wide Value/Impact Analysis for Alternative _

Attribute Dose Reduction (person-Rem)
Best Est., HMigh Est.

Public Healthl

Occupational Exposure
(Accidental)

On-site Property Damage
(10% discount)

Off-site Property Damage
(10% discount)

Industry Implementation
and Operation

NRC Development/Implementation
and Operation

Net Benefit

Cost ($1,000 ~1989)
Best Est. High Est.

Benefit($)/Cost($)®

Dose-Reduction (person-rem/$ Million3

Value/Impact Ratio4

Benefit/Cost Ratio Sensitivity Analysis for Alternate ___

Parameter New Value Net Benefit

Baseline Best Estimate

Discount Rate 5%
8%
Health Effects $ 500/person-rem

$£2,000/person=rem

Benefit/Cost Ratio

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

2Averted health cost divided by NKRC and industry development, implementation,

and operational costs.

3Pub11c dose reduction divided by NRC and industry development,

implementation, and operational costs.

‘Cost of NRC and industry development, implementation, and operational costs

divided by public dose reduction.
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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
aggregate costs of compliance impacts. On-Lite visits were
made to nuclear power plants, hospitals and private medical
and dental practices, nuclear pharmacies, DOE facilities, and
uranium mills and UFg conversion facilities.

For EPA's Office of Radiation Programs, our proposed
subcontractor, Jack Faucett Associates, completed a series of
12 Regulatory [mpact 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 updated its studies
of all radionucliide 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:

Uranium Fuel Cycle Faciiities
Underground Uranium Mines

Inactive Uranium Mill Tailings Sites
Licensed Uranium Mill Tailings Sites
High~Leve! Waste Disposal

Department of Energy Facilities
Department of Energy Radon Sites
Elemental Phosphorus Plants
Phosphogypsum Stacks

Coal-Fired Boilers

NRC-Licensed and Non-DOE Federal Facilities
Surface Uranium Mines
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Each chapter was organized into five sections. Section 1
summarized the results. Section 2 contained backg-ound
information of the various industries or faciiities, 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 fourth section identified a least-
cost technology and any available alternatives, described the
health effect  of using these technologies and compared their
costs and benefits. Section 5 concluded each chapter with an
evaluatic: 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.

. Jack Faucett Assocfates has also recently (1989) completed two
value-impact assessments for the Department of Labor's
Occupational Safety and Health Administration (OSHA): an
analysis of che costs and benefits of regulations to prevent
the occupational exposure of health workers to bloodborne
diseases; and the cost-benefit analysis of a proposed safety
standard for the structural stee! erection industry.

3.3 Approach to the Development of Rulemaking Packages

The develupment of Regulaticns and Regulatory Guides depend on the underlying
technical assessments and evaluations of the specific problem, These include
the identification of the risks associated with the problem (frequently
stat.stical or probadilistic risks), the alternative methods available or
feasible for resolving the problem; the effectiveness of each alternative in
ameliorating the risk, and the costs associated with each alternative. The
sections below detail the approaches that are proposed for supporting the
development of rulemaking packages.



























3.4, Approach to the Development of Regulatory Value~Impact Analyses

Regulatory value-impact analyses for rules requiring erocedural and
administrative changes at licensees require careful and thorough evaluations
of costs to licensees, effects on osccupational 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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4. INFORMATION AVAILABILITY

The scope of this solicitation will reguire 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 app-oach for obtaining these types of information,

.1 Economic Costs

Many of the references for estimating economic costs are given on page 13 of
the solicitation, The PNL rep'rt, "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 Mandbook for
Cost Estimating" [written largely by SC&A)) and (NUREG/CR-4568, “Quick Cost
Handbook") are useful for identifying potential types of costs (1.e.,
“functional responses" and cost e'ements) and for coming up with "rules-of-
thumb" for developing cost estimates.

As discussed in the previous section, it is unlikely that the generic
methodology for evaluating costs develcped 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
itself is extensive and comes in two parts = the CONCICE ; . intout and the
PEGASUS printout. There 1s also a commodity list and craft summary. The data
base is updated periodically, as long a: the funding continues from the DOE
(through Oak Ridge Matiomal Laboratorv)., We are in possession of the Phase
VIII nrintout, dated Janvary 1, 1986, for the Mode) 148 PWR and the Mode! 205
BWR Mark I1. Anothe~ volume describes the components and systems §iven in the
data base ("The Teciviical Reference Book," DOE/NE-0059). 1In genera), the EEDB
component framewor'. is at a relatively high degree of aggregation, causing a
problem for most realistic applications. For example, the PWR steam generator
fs © single entry 1n the data base. However, an SEA document cited in the

solicitation, NUREG/CR-5160, gives a procedure for using the EEDB at the sub-
component and subsystem level.







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

A usefu! compilation of generic cost estimates 1s 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 (f.e., steam generator repairs, centrifugal pump
shaft seal replacement costs); others are summaries of costs associated with
physical modifications (1.e., reactor shutdown and startup costs, radioactive
waste disposal costs, etc,), and others are summaries of costs associated with
procedural and administrative changes (1.e., writing or rewriting procedures,
training or retraining staff, etc.). As described in the previous section,
theso cost estimates for procedural and administrative changes must be used
with caution when the procedural an’ administrative changes are the dominant
costs in the overall value-impact assessment (precisely the case addressed by
this solicitation). Accordingly, the generic cost estimates contained in
NUREG,'CR=4627 are not 1ikely to be adopted without reservation in any cost
evaluations performed under the contract awarded as a result of this
solicitatio .

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
utilicy personnel. A 1ist of our utility contacts is given in Table 4-1,
However, before these contacts are made, there are important data in the open
1iterature that can be used to charnne!l our efforts more efficiently,

For example, Utility Data i(nstitute 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 tota! megawatt-hours generated for the previous year,
The 1988 report, published in July, has the number UDI~-014-88.
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Nuclear News also publishes perfodically 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
O8M 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
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
(1.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 usefu! 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 fur 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
cost contrel, computer applications, operating/manufacturing costs,
profitability, and cost of major equipment. However, the most useful section
is the one that contains cost indices (1.e., buildings, general construction,
plant construction and equipment, construction materials, wages & employment,
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effort. We found this source of information to b<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>