Chapter 5

QUALITYASSURANCE

Quality Assurance Program

Thequality assurance (QA) program at the\West
Valley Demongtration Project (WV DP or Project)
providesfor and documents consistency, precision,
and accuracy in collecting and andyzing environ-
mental samplesand ininterpreting and reporting
environmental monitoring data. West Valley
Nuclear Services Co. (WVNSCO), by contract
with the U.S. Department of Energy (DOE),
implementsthe QA program at the WVDP. Sub-
contractor laboratories providing analytica services
for the environmental monitoring program are con-
tractualy required tomaintainaQA program con-
sistent with WVN SCO requirements.

Thequality requirements of Rule 10 Code of Fed-
eral Regulations Part 830, Subpart A, “Quality
Assurance Requirements,” Section 830.122,
“Quiality Assurance Criteria,” and DOE Order
414.1A, “ Quality Assurance” (DOE, 1999), pro-
vide the QA program policies and requirements
applicableto activitiesat theWVDP. TheWVDP
QA program serves as an implementation process
for meeting the DOE Order 450.1 requirement to
provide"acons stent system for collecting, assess-
ing, and documenting environmental dataof known
and documented quality.” Theintegrated QA pro-
gram aso incorporatesthe requirementsfromthe
consensus standard * Quality Assurance Program
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Requirementsfor Nuclear Facilities” (American
Society of Mechanica EngineersNQA-1, 1989).
Controlled documents specifictotheWVDP are
used to implement the integrated QA program.
General areas addressed by the QA programin-
cludethefollowing.

Responsibility. Responsibilitiesfor overseeing,
managing, and conducting an activity must be
clearly defined. Personnel who verify that an ac-
tivity hasbeen completed correctly must beinde-
pendent of those who performed it. Managers of
programs, projects, and tasks at the WV DP are
responsible for ensuring that QA requirements
applicableto activities under their cognizance are
implemented.

Planning. Work activities must be planned be-
forehand, the plan followed, and activities docu-
mented. Purchases of any equipment or items
must be planned, specified precisely, and verified
for correctness upon receipt.

Training. Anyone performing an activity in sup-
port of the WV DP environmental monitoring pro-
gram must betrained inthe appropriate procedures
and qualified accordingly before carrying out the
activity.
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Control of Design, Procedures, Items, and
Documents. Any activity, equipment, or construc-
tion must be clearly described or defined and
tested. Changesinthe design must betested and
documented. Procedures must clearly state how
activitieswill be conducted. New procedures must
be devel oped each time an activity isadded to the
monitoring program. Procedures are reviewed
periodically, updated when necessary, and are
controlled so that only approved and current pro-
cedures are used.

Equipment or particular items affecting the qual-
ity of environmental datamust beidentified, in-
spected, calibrated, and tested before use.
Calibration status must be clearly indicated. Items
that do not conform to requirements must beiden-
tified as anonconformity and segregated so asto
prevent inadvertent use.

CorrectiveAction. Conditions adverseto qual-
ity must be promptly identified, a corrective ac-
tion planned, responsibility assigned, and the
problem remedied.

Documentation. Records of all activities must
be kept to verify what was done and by whom.
Records must be clearly traceable to an item or
activity. Records such asfield data sheets, chain-
of-custody forms, requests for analysis, sample
shipping documents, samplelogs, datapackages,
training records, and weather measurements, in
addition to other records in both paper and elec-
tronic form, are maintained as documentation for
the environmenta monitoring program.

Audits and Assessments. Audits and assess-
ments must be conducted to verify compliancewith
all aspects of the QA program and to determine
itseffectiveness. The WV DP environmenta moni-
toring program is subjected to annual audits by
external agencies and to internal management and
sdlf-assessments.
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Quality Contral

More than 13,000 environmental samples were
collected and analyzed in 2004 as part of the
WV DP environmental monitoring program. Quality
contral (QC), anintegrd part of QA, isused to
ensurethat samples are collected and analyzed in
aconsi stent and repeatable manner. QC methods
are applied bothinthefield and in the laboratory.

Field QC. Procedures are defined for collecting
each type of sample, such as surface water,
groundwater, soil, and air. Trained Environmenta
Laboratory field personnel collect the samples.
Field sampling locations are clearly marked to
ensure that routine samples are collected in the
samelocation each time. Collection equipment that
remains in the field is routinely inspected, cali-
brated, and maintained, and automated sampling
stations are kept locked to prevent tampering.
Samples are collected into certified pre-cleaned
containers of an appropriate material and capac-
ity. Containersarelabeled with information about
the sample, such as date and time of collection,
sample collection personnel, and special field con-
ditions. Callectioninformation is documented and
kept as part of the sample record.

Chain-of-custody documentationis maintained so
as to trace sample possession from time of col-
lectionthrough andysis. Samples brought in from
the field are transferred under signature to the
sample custodian in the laboratory, where the
samplesare storedin alockup before analysis or
shipping. Samples sent off site for analysis are
accompanied by an additional chain-of-custody
form. Subcontract laboratories are required by
contract to maintain interna chain-of-custody
records and to store the samples under secure
conditions.

Special field QC samples are collected and ana-
lyzed to assess the sampling process. Duplicate
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fidld samples are used to assess sample homoge-
neity and sampling precision. Field and trip blanks
(laboratory-deionized water in samplecontainers)
are used to detect contamination potentially intro-
duced during sampling or shipping. Environmental
background samples (samples of air, water, veg-
etation, meat, and milk taken from locations re-
mote fromthe WV DP) are collected and anayzed
to provide basdine information for comparison
with on-siteor near-site samples so that siteinflu-
ences can be evaluated.

Laboratory QC. In 2004, environmental moni-
toring samples were analyzed at severa on-site
and off-site laboratories. On-site analyses were
conducted by the Environmental Laboratory
([ELAB], radiological indicator parameters,
gammaspectroscopy, strontium-90 in water, and
field pH and conductivity), the Wastewater Treat-
ment Facility Laboratory (total residual chlorine,
pH, and settleable solids), and theAnalytical and
Process Chemistry Laboratory ([A&PC], totd dis-
solved solids).

Off-siteanalyseswere performed by General En-
gineering Laboratories (GEL , in Charleston, South
Caralina) for multimediaradiochemica parameters
and low-level mercury; Severn Trent Laborato-
ries (STL, in Buffalo, New York) for chemical
analyses; Lionville Laboratory, Inc. (inLionville,
Pennsylvania) for chemical analysis of radiologi-
cally contaminated samples; Fruit Grower Labo-
ratories (in Santa Paula, California) for analysis
of biological contaminantsin potable water; and
Bechted BWXT Idaho, LLC (at theldaho Nationa
Engineering and Environmental Laboratory) for
environmentd thermoluminescent dosmeters Sub-
contract laboratories are required to maintain all
relevant certifications, participate in applicable
crosscheck programs, and maintain alevel of QC
asdefined intheir contractswith WVNSCO.
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Laboratory QC practices specific to each analyti-
cal method are described in approved references
or procedures. QC practicesinclude proper train-
ing of analysts, maintaining and calibrating mea-
suring equipment and instrumentation, and
routindy processing laboratory QC samples such
as standards and spikes (to assess method accu-
racy), duplicates and replicates (to assess preci-
sion), and blanks (to assess the possibility of
contamination). Standard referencematerias (ma:
terialswith known quantities or concentrations of
constituents of interest) traceableto the National
Institute of Standards and Technology are used to
calibrate counting and test instruments and to
monitor their performance.

I ndependent Comparisonsand Crosschecks.
Toallow for independent confirmation of environ-
menta monitoring data, samplesof air filters, wa
ter, milk, fish, vegetation, and sedimentsare split
or separately collected and sent to the New York
State Department of Headth (NY SDOH) for mea
surement and independent reporting to the public.
L ocations at which co-located samples aretaken
arelisted in Appendix B®of thisreport.

Crosscheck samples (performance evauation
samples) contain aquantity or concentration of a
constituent of interest known to the agency con-
ducting the crosscheck, but unknown to the par-
ticipating laboratory. Crosscheck programsprovide
an additional means of testing accuracy of envi-
ronmental measurements. Subcontract |aborato-
ries are required to perform satisfactorily on
crosschecks, with satisfactory performance de-
fined as having at least 80% of reported results
faling within control limits. Crasscheck resultsthat
fal outside of control limits are addressed by for-
mal corrective actionsto determine any conditions
that could adversely affect sample data and to
ensurethat actual sampleresultsarereliable.
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TheWVDP participatesinformal crosscheck pro-
grams for both radiological and nonradiological
analyses.

Radiological Crosschecks. Organizations per-
forming radiological analyses as part of effluent
or environmental monitoring are encouraged by
the DOE to participate in formal crosscheck pro-
grams to test the quality of environmental mea
surements being reported to the DOE by its
contractors. Crosscheck samplesfor radiological
congtituents are analyzed on site by the ELAB
and off site by GEL..

In 2004, the WV DP participated in the DOE En-
vironmental Measurements Laboratory Quality
Assessment Program and the DOE Radiological
Environmental Sciences Laboratory Mixed
Analyte Performance Evaluation Program
(MAPEP). Results are listed in Appendix J% A
total of 101 radiological crosscheck anayseswere
performed by or for theWV DP. Of theseresults,
atotal of 97 (96%) were within acceptance lim-
its.

Nonradiological Crosschecks. Asa New York
State Pollutant Discharge Elimination System
(SPDES) Permittee, the WV DPisrequired to par-
ticipate in the U.S. Environmental Protection
Agency Discharge Monitoring Report - Quality
Assurance performance evaluation studiesfor the
Nationa Pollutant Discharge Elimination System.
Samplesfrom this program are analyzed both on
site and by subcontract laboratories. To achieve
and maintain certification to analyze environmen-
tal samples from the state of New York, subcon-
tract analytical laboratories are contractually
required to demonstrate evidence of satisfactory
performance on samples provided by the
NY SDOH Environmenta Laboratory Approval
Program. Inaddition, subcontract |aboratories per-
forming nonradiol ogica analyses of samplesthat
containradiologica contamination participateinthe
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DOE MAPEP program. Thismixed analyte pro-
gram provides performance evaluation samplesfor
both radiologica and nonradiological constituents.
In 2004, nonradiological crosschecks were ana-
lyzed by the WV DP Wastewater Treatment Fa-
cility Laboratory and by STL. Results are
summarized in Appendix J* A total of 80
nonradiological crosscheck analyses were per-
formed by or for the WVDP. Of these results, a
total of 78 (97.5%) were within acceptance lim-
its.

Data M anagement

The Environmental Laboratory Information Man-
agement System (LIMS) is a database system
used at the WV DP for establishing sampleidenti-
fication number, maintaining the sampledatalog,
tracking samples, managing field and analytical
data, and recording status and results of datavali-
dation. TheLIMSis used as a controlled-source
database for generating reports and statistical
evaluations of datasetsto support environmental
aurvelllanceactivities. Subcontract laboratoriesare
requested to provide datain electronic format for
direct entry intotheLIM Sby WV DP personnel.

All software packages used to generate data are
verified and validated before use. All analytical
dataproduced inthe ELAB at the benchlevel are
reviewed and signed off by aqudified person other
than the onewho performed the analysis. A simi-
lar in-housereview is contractually required from
subcontractor laboratories.

Data Verification and
Validation

Datavalidation isthe process by which analytical
datafrom both on-siteand off-site|aboratories are
reviewed to verify proper documentation of sample
processing and datareporting, and to determine
the quality and usability of the data. A graded ap-
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Conclusion

proach is applied that, based upon data quality
objectives, dictatestherigor of review of thedocu-
mentation associ ated with sample collection and/
or sampleanalysis. Inthe WV DP environmental
program, each data point isvalidated per approved
standard proceduresbeforeit is assigned approval
status and made ready for data assessment.

Data Assessment and
Reporting

Vadidated analytical data, field information, and
historical project data are integrated and evalu-
ated to determine whether the constituents of in-
terest are actually present and, if so, at what
concentrations. Data problems identified at this
level areinvestigated and appropriately resolved.

Datafrom the environmental monitoring program
are then evaluated to assess the effect, if any, of
the site operations and activities on the environ-
ment and the public. Datafrom each sampling lo-
cation are compared with historical results from
the same | ocation, with comparable background
measurements, and (if applicable) with regulatory
limits or guidance standards. Standard statistical
methods are used to evaluate the data.

Before each technical report is issued, the final
document iscomprehensively reviewed by one or
more personswho are knowledgeableinthetech-
nical aspects of the work.

Audits, Appraisals, and Self-
Assessments

INn 2004, theNew York State Department of Envi-
ronmental Conservation performed an inspection
of WVDP's wastewater treatment facilities and
the SPDES discharge monitoring program. The
DOE conducted an on-site audit during which
WV DP sampling practices were inspected. No
findings werereported.
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Two routine self-assessments of the environmen-
tal monitoring program were conducted in 2004.
Topicsexamined wereworker safety, compliance
with Conduct of Operations requirementsduring
field sampling activities, field safety, and reporting
requirements associated with WV DPAnima Con-
trol Operations. WV DP sdf-assessmentsin 2004
also examined theair sampling program, genera
health and safety, general software QA, and the
chemical storage facility at the A& PC Labora
tory. Although actionswererecommended toim-
prove some program aspects, nothing was found
that would compromise the quality of thedatain
thisreport or the environmental monitoring pro-
gramingenerd.

L essons L ear ned

Lessonslearned datafrom audits, appraisals, and
self-assessments are shared internally and exter-
nally throughthe WV DP | essons|earned program.
The WV DP maintainsthis system to promote the
recurrence of desirable events and to minimize
therecurrence of undesirable events.

Conclusion

The QA elements described in this chapter en-
surethat environmental monitoring dataare con-
sistent, precise, accurate, and complete. The
multiple levels of scrutiny built into generating,
verifying, vaidating, evaluating, and reporting data
from the environmenta monitoring program en-
sure that reliable data are reported. The effec-
tiveness of the environmental monitoring program
isevidenced by continuing favorable QA assess-
ments.
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