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With the growing application of quality assurance to shared
environmental and nuclear areas of concern, 1hnere are
increasing needs on individual projects to add.ess 1ioth
Nuclear and EPA quality assurance criteria. While they share
many points in common, there are unique items addressed in
the EPA criteria which are not addressed in the nuclear
criteria and likewise, tuinique items addressed in the nuclear
criteria not addressed 4n the EPA criteria. These differences
can be attributed to the historical needs of each industry.
This has resulted in misunderstanding between individuals
from both areas, £frustration in quality assurance program
development and application, ~dnd questions being raised
concerning the possibility of satisfying both in a single
document. The objective of my paper is to '‘examine and compare
the Nuclear and EPA guality assurance criteria, highlight
their differences, ancd, not only show how they are not in
conflict, but, show that they are complimentary with each
other, one providing cuidance where the other does not.
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The most controversial issue in the nuclear industry in
the last few years has been radioactive waste. This includes
high-level, low-level, and mixed waste. Finding environmen-
tally acceptable sites for disposal, and defending the suit-
ability of those sites is paramount to the successful estab-
lishment of satisfactory disposal facilities. Significant
attention has been given to site characterization. The need
for consistent application of quality assurance is becoming
increasingly recognized and urgent. The industry is under
such close scrutiny, it can not afford any of the quality
problems which have plagued the engineering, construction and
operation of nuclear power plants. The political consequences
are unacceptable. Nuclear quality assurance guidance docu-
ments have historically not provided complete specific
quality assurance guidance for the performance of the scien-
tific investigations involved in site characterization. While
site investications have Lkeen proceeding since the mid 1970s,
these issues are just now beginning to be addressed.

. Developing separately, quality assurance in environmen-
- tal areas uncer the regulatory control of the Eavironmental
“Protection Agency (EPA), has established routine quality

assurance technicues for the scientific investigations
involved ir envircnmental monitoring, sampling, and other
activities. The investications reguired for hazardous waste
remediation has produced its own unique set of quality:
recuirements. Because of the different historical needs of
the EPA (vs NRC) the regulatory approach to quality assurance
is different, the sccpe is differenz, and, while much of the
same quality terminoiogy is used by EPA, the meanings are
sometimes subtly different.

Since exzisting nuclear quality assurance guidelines
(ANSI/ASME MNQA-1) -do not:specifically address -the~gyaiity
assurance and quality control requirements for.site _charace
terization, corrcwing from the EPA guidelines, as was done
with recent draft of ANSI/ASME NQA-3, is appropriate. On
mixed waste projects, handling both radioactive and hazardous
wastes, both regulatery agencies must be satisfied. Upon
first impression, beczuse of their differences, this appears
difficult tc do withcut utilizing two separate programs. How-
ever, on closer examination, the complementary aspects of the
two approaches can te capitalized upon to produce an inte-
grated quality assureace program.
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In the mid 1970s, there was still a positive atmosphere
around nuclear power. The o0il price shock of 1973-74 had most
of the industry in high gear to build power plants. The
realities of the technical problems associated with the
nuclear power industry and nuclear waste had only begun to be
envisioned. A few plant cancellations had occurred but thelir
significance had yet to be realized. The major problems,
delays, policy changes and cancellations still lay in the
future. The current quality assurance industry standard was
ANSI N4S5.2 and its associated daughter standards. It provided
acceptable interpretations for implementation of 10 CFR S0
Appendix B Quality Assurance requirements. The focus was
design, procurement and construction of hardware. One
daughter standard, ANSI N45.2.20, "Supplementary Quality
Assurance Regquirements for Subsurface Investigations for
Nuclear Power Flants” was in the draft stages of preparation
(1973). This standard addressed the requirements for geologi-
cal investigations, including soil sampling, borings, and
geophysics. It did nct address environmental sampling and
monitoring. Many reasons can be hypothesized for this but a
basic one is the considerable philesophical and physiological
differences Lketweern the construction industry and the
scientific community. There was no great urgency to issuve the
standard for nuclear industry use because most of the plants
were already under constructior.. Wnen this stendard weas
finally issued in 1972, it did not get significant attention
because there was nc siting work prcceeding and the issues
surrounding site characterizatien had not fully surfaced.
Shortly after thet, ANSI/ASME NCA-1 replaced the ANSI N45.2

‘series with no equivalent subsurface quality assurance

guidelines.

The disaster of Three Mile Island in 1979 combined with
President Jimmy Carter's policy changes. stopping the design
and construction of fuel reprocessing facilities, ended the
idealistic acceptance of nuclear power and created a politi-
cally troubled and problem plagued industry that no one
wanted in their back yard. The public no longer trusted the
industry (if it ever did) or the regulators. Now the problem
of waste disposal was further complicated by the need to
store spent fuel which might want to be recovered and repro-
cessed someday. Site selection became sensitive and
political, every agency became involved and all research and
investigations became subject to extreme scrutiny. The
Nuclear power plant design and construction industry had its
infancy in a positive atmosphere with relatively straight
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- forward regulatory regquirements. Its adolescence had clearly
defined quality assurance standards through the ANSI €N45.2
‘and regulatory interpretation (Regulatory Guides). There has
been-ne-such-elear—guality assurance guidance or regulatory -
stability €or the scientific investigations involved in pre-
"site selection and characterization activities for :waste
repository facilicies. '

Regulatory and national standard guidance has not yet
been firmly established with agreement from all concerned
participants. Not until 1984 has there been any directly
applicable interpretations of the necessary and prudent
quality assurance measures to be applied to waste repository
pre site selection and site characterization activities.
Interpretations that have been issued have not been stable.
The NRC and DOE have not always agreed and there has been
debate on how much, if any, of a waste repository was "Safety
Related"” by nuclear pcwer definitions. New definitions have
been createZ. A review co¢f guidelines and standards
development grcceeds 2s follows:

* Prior to 1979 -~ AMNSI N45.2 was the accepted quality
assurance stancerd. It addressed design, procurement,
and cons ruction; all of wnich are not applicable-to-ths
scientific investi atlons zné studies involved in
pre-site seisctizn znd site.characterizatien.

e 1975 -- ANSI N 45.2.20 was issued aprlicable to subsur-
faca invesci izrns Icr nuciear pecwer plants. It was not
applilicacie t repcs;uorles and cuidance was lim-
ited to ce iczal concerns surrounding the civil engi-
neering srequ ements‘for foundation desian It did not
include = ircnmental ccncerns such as ground

water scudie

ASHE HCA-1, 1979 was issued. NQA-1 was
ficza iceble tc Nuclear power plants. While
replacing AN3II N45.2, it was oriented tctally tcoward the

i . f .¢n, procurement, construction,
ianing anc dids*nov=eontain the
SI N45.2.20~

§

¢ 1983 -- ANSI/ASME NQA-1, 1983 was issued. Its appli-
cability was exzpanded to include waste storage design,
construction, ocgeration and decommissioning. It was
closer, tut did neot centain quidance for-the-scienti€4€
Ynvestications reguired for repository pre~-site charac-
terizaticn activities prcceeding at the time.

* 1984 -- The NRC issued a guidance document in the form
of the "NRC Raview Plan for Site Characterization of
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Waste Repositories”. However, the activities proceeding
in the burgeonlng repository industry were dlffxcult to
classify as site characterization.

* 1985 -- The ANSI/ASME issued for comment in January, a
dreft supplement to ANSI/ASME #QA-1, Section 11S§-2
"Supplemental Requirements for Investigative and Devel-
opment Testing for Nuclear Waste Management® and the
OCRWM issued "OCRWM QA Marnagement Policies and Require-
ments". Finally there was specific guidance available to
use on the work proceeding. Unfortunately, the draft
supplement to NQA-1 met with considerable comment and
went back to committee, not to re-emerge again until
over a year and a half later in August 1986 for
balloting. After balloting, it was killed and never
issued.

«+ 1987 =~- The first draft of ANSI/ASME MNQA-3 "Quality
Assurance Program Requirements for the collection of
Sccentific and Technical Information for Site Character-
ization of High 'Level Nuclear Waste Repositories" was
issued in July. Iz was the first standard to incorporate
the kind of prcven cuality assurance and quality control
technicues ﬁnp&cyed by the E2A. It borrows heavily from
the environmental community. In Fesruary of 1988, a sec-
cnd draft was issued.

CAMDRDTCAN AT T2 2V~ MICTFAR QUL TTVY ASSURANCE REANTREMENTS

Centrary to the nucliear industry, rather than hardware
guality, the EPA has focused orn data quality. Rather than
centralized quality regulatory requirements like 10CFRSO,
Appencdix B and ANSI/ASME NQAZ-1], EPA quality assurance
requirements are emctedded in pnumerous regulations. Each c¢f
the quality assurance recuirements documents has a slightly
different focus nd structure. While the -NRC approach
requires largely programmatic documents to be produced in a
format convenient to the wser and supplemented by implement-
ing procedures, the EPA s prescridptive and recuires
procedural, quality ccntrol oriented documents fashioned in a
format dictated by resgulation and containing speciiic proce-
dures. Areas such &s design, procurement, documen:t ccntrel
and records are not highlighted in EPA quality assurance
regulations but get separate attention in other specific
documents (project management regquirements, procurement
regulations, etc). There are several EPA documents which
specify Quality Assurance requirements. The two primary
guidance documents are:
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* Guidelines and Specifications for Preparing Quality
Assurance Program Plans, QAMS-004/80

* Guicdelines and Specifications for Preparing Qual;ty
Assurance Project plans, QAMS-005/80

Both of these documents are focused on data quality.
QAMS-004/80 is targeted toward a local agency or state
authority for overall administration of data collection
efforts and requires implementation of QAMS-005/80 on a site
~specific basis. Normally contractors are required to prepare

and submit for EPA approval, a site specific QA Project Plan.
The criteria of each of these documents are listed in Table
1.

Neither of these documents satisfy all NQA~-1 require-
ments, either sincularly or together, and could not be used
exclusively to satisfy nuclear quality assurance require-
ments. However, they have some things in common with NQA-1
and nave guicdance for activities not covered in NQA-l1. The
fcllowing discussion highlights the differences in guidance
furnished by QAMS-005/80 and ANSI/ASME NQA-1. This discussion

is centered around the quality assurance needs of scientific
inv95t~c -:rs re~u~*=d for nuclear waste site charac-
terizaci znd mixed waste site remedial investigations.

The scisnctific investigatien is 2 distinctly -different
activicty {rcm the relatively production oriented aspects of
the design &nd ccnstruction o & facility. In design and con-
struction, ws have great control over the whole process. We
ccntrol ctemgerztures, telerances, and the rate at which
things hargcen. Our desicrn and construction activities are
based urcn scecific Dlans, procedures, srecifications and
drawings. We neat-treat, weld, &assemble and. machine to

achieve exzected resulits within specified tolerances planned
and documented in thess plans, procedures, specifications and
drawings. Unexpected, in process changes can be held down to
a minimum baesed on our experience and degree of planning.
Items can Lte inspected to verify conformance. If something
dces nct meet requirements it is considered nonconforming and
is scraped, -eworked, repaired, or used-as-is under strict
controls. This is not the case with 2 scientific investiga-
tion or research activity. First and foremost, we expect
the -unexpected. The .initial direction of the investigation
is pienned but it ig not unccmmen to have unexrected results
cha“_e the ccurse of the activities. While the measurements
we make can be specified as far as precision, accuracy,
representativeness, ccmpleteness, and comparability, the data
we obtain c¢zn not directly inspected or be termed non-
conforming. %“s are discovering existing conditions which we
have little or no contrel over. Repair, rework, or scrap have
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no meaning with the production of data. All data is
use-as-is. If something happens which is unexpected, we can
not always stop and regroup. The data must be taken and

.evaluated later. It may be lost otherwise. Stop work has a
different meaning. Because of the un-predictability of
scientific research, procedures can not be as prescriptive,
they must allow for the unexpected. Records and the quality
of the measurement tools become the determinators of the
quality of the work performed and its defensibility.
Personnel qualifications may be less susceptible to test and
certification (such as with NDE and welding), they are
academic in nature. Maintenance of the measuring tools
becomes a quality assurance criteria when measurement tools
are to be left unattended. The avoidance of down time of
these tools may determine if the desired data is obtained and
its ccmpleteness.

It can be seen from examination of the criteria listings
of Table 1 that the quality assurance criteria required by
EPA stop short of being complete for the entire process of a
scientific investigation. It focuses only upon data. It does
not provide quality assurance guidance as to the evaluation
and conclusions drawn from the data (ie: Peer Review) nor
dces it give guicance in several other areas which are appli-
cable to a ccmplete quality assurance pregram for a scien-
tific investigatizcn. Procurement, reccrds and generic docu-
ment control are ameng the criteria nct addressed. ANSI/ASME
NQA-! must be refsrenced for establishment of a complete
quality assurance zrocram. However, since NQA-1 dces not give
guidance for these zctivities, the criteria of QAMS-005 may
be added to NQA-1 to provide a more complete standard. The
NQA-3 draft issued in July 1987 and updated in February 1988
incorporates applicable requirements for scientific investi-
gations. It borrcws from the EPA heavily. Since mixed waste
and other DOE sponscred projects must satisfy both NCA-1 and
QAMS-005/80, Table 2 presents a comparison between NQA-1l and
QAMS-005/80 which may be useful. It is based upon the inter-
pretaticn given by the draft NQA-3. NQA-3 incorporates data
quality assurance criteria and contrcls which have no equal
in NQA-1 into criteria 3, Design Contrcl. Indicated by QAMS-
005/80 criteria, they are as follows:

* Criteria 5.0 -- Objectives for data quality can be set
based upon the specific activity being performed. They
eare limited by field conditions, the data being sought
and technology. These are set in terms of Precision,
Accuracy, Representativeness, Completeness, and Compa-
rability (PARCC). This is similar to the setting of
telerances for a design.
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Criteria 6.0 -- Sampling procedures are required for
direct inclusion in the EPA QAPP. It does not have a
generic "Instructions, Procedures, and Drawings"
requirement. Since sampling procedures are difficult to
classify as a special process of test, the requirement
is placed by ANSI/ASME NQA-3 in Criteria 3.

Criteria 10.0 -- Data reduction, validation, and report-
ing. While data reduction controls can be interpreted as
equivalent to calculation control for design, walidation
is unique to scientific data. Data is considered valid
only if specific information about the data are known.
Such information includes, who obtained the data, when,
where, and how it was obtained, what procedures were
used, the conditions under which it was obtained, the
calibration status of the instruments, and, in the case
of samples, what preservatives were used, who has
handled the samples and where have the samples been. ,
Data validation deliberately evaluates the quality of

the data in terms of what is known about it.

Criteria 11.0 -- Internal quality control checks. Since
datae cannct be inspected directly to determine its
quality or conformance to requirements, an indirect
mechocd must be used. Quality control samples or checks
are used to measure the quality of the sampling and
analysis process, thus indicating the guality of the
data obtained using the sampling and analysis process.
Samplie blanks, splits, cduplicates, etc. are used at a
planned frecuency to accomplish this.

riteria 14.0 -- Specific routine proccedures are used to
assess data quality in conjunction with the quality
control checks to determine data precision, . accuracy and
compieteness.

The other criteria of QAMS-005/80 have equivalent require-
ments in NQA-1 and the subjects are discussed in NQA-3.
However, the approach used in some of them is unique to data
quality and deserves separate discussion.

Criteria 7.0 -- Identification and control of items is
taken one step further with chain-of-custody. Chain-of-
custody procedures require that not only do samples have
to be identified, their location and handling must be
known from initial acguisition through eventual consump-
tion or storage. This includes the 1logging of all
activities which affect the sample through signature
documentation of receipt, possession and release by all
those persons handling the sample.
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» Criteria 13.0 -- In addition to calibration, preventive
maintenance is required for instrumentation which will
be left unattended (such as air monitoring and well
level monitoring instrumentation). Not only is the accu-
racy important to data collection and meeting project
goals, the serviceability of the instruments becomes an
essential aspect in obtaining complete data.

e Criteria 12.0 -- Audits are used similarly by the EPA to
assess the status and adequacy of implementation of the
quality assurance program (system audits). The EPA takes
audits one step further into performance auditing.
Similar to the technical audits conducted in nuclear
arenas, performance audits are parallel activities
conducted independently, to evaluate the adequacy of an
activity. Examples are; introduction of a calibrated
standards gas into a detector independent of the person
performing calibration checks; a second analysis
performed of a sample independently, and; the blind
introduction of a known sample into an analysis stream.

CONCLUSTIONS

wWhile zlone, EPA guidelines do not cover all the quality
assurance concerns fcr a full scocre program as required cy
the DOE and NRC, the nuclear industry needs to borrow from
the EIPA those proven guality assurance practices for scien-
tific investigations. The quality &ssurance criteria of EPAs
QaMS-005/80 provides aprropriate controls required for the
acquisition of data. Using the guidelines established by the
draft ANSI/ASME NQA-3 to adopt the EPA approach to data
guality assurance provides & well proven acceptable method of
assuring the reliebility of data obtained for scientific
investigation. Currently, the draft NQA-3 is applicable only
to scientific investigaticns concducted for high level nuclear
waste repositories. Upon issuvance consideration should ke
given to expanding its applicablity to any scientific inves-
tigation conducted in the nuclear pcwer arena; experiments,
low and high level waste repository site characterizations,
etc.

When a specific project is required to satisfy both DOE and

..EPA quality assurance recquirements (ANSI/ASME NQA-1 & QAMS-

005/80), there are no incompatibilities. The Quality Assur-
ance Project Plan required by the EPA, provides a procedural
implementation mechanism for both the planning and procedures
required by the DOE through NQA-1. If the quality assurance
program prepared in accordance with NQA-1, requires the
preparation of a "Quality Assurance Project Plan (QAPjP)" for




. each site in accordance with the content requirements of

. QAMS~-005/80, not only will the QAPJjP satisfy the procedural
implementation requirements of NQA-1, the NQA-1 quality
- assurance program will then comply with QAMS- 004/80, for
preparation of quality assurance program plans.

The controls required for =cientificinvestigations are
.anique and not the same as those required for design,

. procurement and construction. While the draft ANSI/ASME ¥HQA-3

has proceeded along these lines and provides such scientific
investigation guidance mainly under design control, it 4s a
. force fit. Apparently this was done because the data may

provide design criteria, not because the controls over data
quality are the same as the controls over design. (Using this
philosophy, we could group all quality assurance controls
under one criteria called construction, because data provides
& basis for desian, design provides a basis for construction,
procurement provides meterials for construction, etc.).
Controls required for desiagn activities are different than
those reguired for scientific investigations. Consideration
by the NRC and DOE may be warrented to consider separate
treatment of the contrcls required for scientific investi-
gations by the creation of a 19th criteria and 10 CFR 50
Aprendix B revisicn.
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TABLE 1
Listing of QAMS-004 ¢ 005 Criteria

QAMS-004/80

QAMS=-005/80

1.0

4.0

5.0

6.0

7.0
8.0
9.0
10.0

11.0

‘Identification of the Of-

fice, Region, or Laboratory
Submitting QA Program Plan

Introduction

Quality Assurance Policy
Statement

Quality Assurance
Management

Personnel Cualifications

Facilities, Equipment, and
Services

Data Generation

Data Processing

Data Quality Recuirements
Corrective Acticn

Implemenzation Reguirements
and Schedules

1.0

6.0
7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.90

15.0

16.0

Title Page with Provision
for Approval Signatures

Table of Contents

Project Description

Project Organization and
Responsibility

QA Objectives for Measure-
ment Data in Terms of Pre~
cision, Accuracy, Represen-
tativeness, Completeness,
and Comparability

Sampling Procedures
Sample Custody

Calibration Procedures and
Frequency

Analytical Procedures

Data Reductien, Validation,
and Reporting

Internal Quality Control
Checks and Frequency

Performance and System
Audits

Preventive Maintenance
Procedures and Schedules

Specific Routine Procedures
to be Used to Assess Data
Precision, Accuracy,
Representativeness,
Completeness, and Compa-
rability (PARCC) of
Specific Measurement
Parameters Involved

Corrective Action

Quality Assurance Reports
to Management
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TABL:X 2

A COMPARISON BETWEEN
NQA-1 AND EPA QAMS 005/80

{Using The Guidance of The Feabruary 1988 Draft NOA-))

ANSI / ASME NQA -~ 2 EPA QAME 008 / 80

CRITERIA 1.0 === ORGANIZATION 4.0 ~~= PROJECT ORGANIZATION
AND RESPONSIBILITY

CRITERIA 2.0 === QUALITY ASSURANCE 2ROGRAM 3.0 ==~ PROJECT DESCRIPTION

16.0 === GUALITY ASSURANCE
REPORTS 1O MANAGE~ '

MENT
3 .
CRITERIA 3.0 --=- DESIGN CONTRCL $.0 == QA OBJECTIVES FOR E
MEASUREMENT CATA 1IN
{Paca.3) ACCURACY, CCMPLETE-

NESS, REPRESENTATIVE-
NESS ANC CCMPAR-

SLITY @

(2aza. ) 6.0 --- SAMPLING PRCCEDURES

{Paca. 4.1) JiC.0 -~= DATA RESUCTION, VaL-
<CATION AND REPCRTINS

(Paza. 4) |ii.C =--= ZINTERNAL QUALITY CON-
TROL CHECKS AND
FRECUENCY

(Paza. 4) }.4.0 == SPICIFIC ROUTINE PRC-
CZZURES TO BE USED
TO ASSESS DATA PRE-
CISION, ACCURACY

AND COMPLETENESS CF
SPECITIC MEASUREMENT
PARAMEZERS INVCLVED

CRITERIA 4.0 -=-- PROCUREMENT DOCUMENT CONTROL

CRITERIA 5.0 ==~ INSTRUCTIONS, PROCLOVAES AlD
DRAWINGS

(Continued)
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ANSI / Asmxx

TABLE 2
(Continued)

QA - 3

EPA QAMS 00S / &0

CRITERIA 6.0 === JOCUMENT CONTROL 1.0 === TITLE PAGE WITH PRO~
VISION FOR APPROVAL
SIGNATURES
2.0 -~ TABLE OF CONTENTS
CRITERIA 7.0 === CONTROL OF PURCHASED ITEMS AND
SERVICES
CRITERIA 8.0 === IDENTIFICATICN AND CCNTROL OF ITEZMS 7.0 === SAMPLE CUSTODY
(NQA-3 Para. 8.1)
CRITERIA 9.0 === CONTAROL CF PROCESSES 9.0 === ANALYTICAL
' (NQA-3  Paza. 9.2) PROCEDURES
CRITZAIA 10.0 === INSPECTTION
CRITERIA11.0 === TEST CONTRCL
CRITERIA 12.0 ==~ CONTRCL CF MEASURING AND TEST 8.0 === CALIBRATION PROCEC~-
EQUIPMENT URES AND FREQUENCY
13.0 === PREVENTIVE MAIN-
TENANCE PROCEDURES
AND SCHEDULES
CAITERIA 12.0 --- HANCLING, STORAGE AND SHIPPING 6.0 ~== SAMPLING PROCEDURES
{NQA=-3 Parza. 13.2)
CRITERIA 14.0 ==~ INSPECTION, TEST AND OPERATING STATUS
CRITERIA i5.0 il CONTROL OF NON-CONFORMING ITEMS
CRITERIA 16.0 === CORRECTIVE ACTION i5.0 === CORRECTIVE ACTION
SRITERIA17.0 ==~ QUALITY ASSURANCE RECORDIS
CRITERIA18.0 --- AUTITS 12.0 ==~ PEAFORMANCE AND

SYSTEM AUDITS AND
FREQUENCY




