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1.0 SUMMARY

This final audit report summarizes the results of all Quality Assurance (QA) audits and in-
process survelliances, radiclogical surveiliances and remedial action closeout inspections
conducted at the Lowman, idaho, Uranium Mill Tallings Remedial Action (UMTRA) Project site

Since all audit or surveillance findings or recommendations have been closed, this final audit
report segment of the site certification process is complete. Based on this final audit repon
and the fact that no open issues remain, the Technical Assistance Contractor (TAC)
recommends that the U.S. Department of Energy (DOE) certity the Lowman, icaho, remedial
action site as being completed in conformance with applicable EPA standards or 10 the
agreed-upon deviations from those standards




2.0 INTRODUCTION

This final audit report consists of a summary of the QA audit, radiological survelliance, and In-
process surveiliance reports prepared by the TAC, as well &s a summary of the reports of
other surveillances conducted by the L' S. Nuclear Regulatory Commission (NRC). This repont
provides an independent assessment by the TAC of the remadial action compliance with
approved plans, specifications, and standards. A recommen-dation 10 the DOE to certify tha!

the Lowman site has been remediated in accordance with 40 CFR Part 182, Subpart A is
nciuded

21 QUALITY ASSURANCE AUDITS

QA audits are conducted periodically by the TAC QA Department, under the direction of
the DOE, to verity that the procedures and systems required by the respective QA

programs are being implemented during remedial action The QA audits are performed
at the frequency of approximately one per year for each crganization and subcontractor
conducting work in support of the UMTRA Project. The results of the audits and foliow

up actions for the Lowman site are documented in Section 6.0; a summary is given In
Table 2.1

RADIOLOGICAL AND IN-PROCESS SURVEILLANCE REPORTS

Radiological and in-process survelllances are conducted for the DOE by the TAC to
provide an independent assessment that the quality of remedial action work is sufficient
to ensure that the U S. Environmental Protection Agency (EPA) standards and other
site-specific requirernents are met. These performance surveillances compiament the

QA programs and audits, and provide assurance that the remedial action tasks are
accomplished in compliance with relevant specifications and standards. Performance
surveillances are conducted ai processing sites a minimum of once per CoNstruclion
season, Or at least twice during the site remedial action. The results of the
surveiliances and follow-up actions for the Lowman site are documented in Sections 3.0
and 4.0, a summary is given in Table 2.1

REMEDIAL ACTION CLOSEOQUT INSPECTIONS

Remedial action closeout inspections are conducted upon completion of remedial
action activities at UMTRA Project sites 10 verify that the sites are constructed in
compliance with the approved remedial action plan (RAP), and construction plans anc
specifications. Summaries of the remedial action cioseout inspection conducted Dy the
DOE and the TAC are included in Section 5.0 and summarized in Table 2.1

OTHER QUALITY ASSURANCE AUDITS/SURVEILLANCES

Summaries of QA audits and surveillances conducted by the DOE and the TAC are
included in Sections 4.0 and 6.0 and summarized in Table 2.1. Audits or surveillances
conducted at the Lowman site by other organizations or agencies are included in
Section 7.0 and summarized in Table 2.1

DECEMBE= 1983
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Table 2.1 Summary of audits and surveillances

Type/date of
activity findings
DOE/TAC radiological surveiliances
December 17-18, 1980® ) 3 02/27/31
July 812, 1991° 1 10 10/24/91
DOE/TAC in-process surveillances
July 8-9, 1991° 0 18 07/31/91
September 4-6, 19919 2 10 01/27/92
DOE/TAC remedial action cioseout
inspections
December © 1991° 1 13 01/08/92
June 16, 1992° 5 11 08/11/82
June 22, 1992° 0 3 08/11/82
DOE/TAC quaiity assurance audits
MK-Ferguson (Albuquerque)
None N/A N/A N/A
MK-Environmental Sfrvnces (SF.CA)
October 17-18, 1881 4 15 01/16/92
Other audits/surveillances
U.8. Nuclear Regulatory
Commission
June 12, 18909 0 a4 06/12/80
June 18, 1991" 0 P 06/18/81
September 18, 1991’ 0 7 09/18/91
October 29, 1991/ 2 € To be closed out
by NRC concur-
rence in the site
completion report
SRR
D0E, 1990 9p0OE, 1991¢ ONRC, 1990 INRC, 1981¢.
bDoE, 1991a ®DOE, 1992 NNRC, 19912
°DOE, 1991b 'ooE. 19916 INRC, 1981b
DOCO3s CC8 DECEMBER 1992
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AUDIT PROCEDURES

Criteria and procedures for conducting UMTRA Project audits and surveiliances are
provided in the "UMTRA Project Audit/Surveillance Program Plan’ (DOE, 1988)

GENERAL STANDARDS

in 1978, the U S. Congress passed Public Law 95604 (PL 95-604), the Uranium Mil
Tailings Radiation Control Act (UMTRCA) of 1878, declaring uranium mill tailings a
potential health hazard to the public, and requinng that certain sites be designated for
remedial action. The Lowman site was included as one of these. The EPA was
directed 1o promulgate radiological and ronradiological standards for decontamination
of the sites, the DOE was authorized to initiate and manage the remedial actions, and
the NRC was charged with concurring in the remedial actions and licensing the
disposal sites. The standards that apply to all UMTRA Project siies, as promuigated by
the EPA, are given in Subparts A and B of 40 CFR Part 182

e The standards in Subpart A are directed at controlling the stabilization of
radioaciive materials at the disposal sites, and are addressed by the engineering
design specifications developed by the DOE UMTRA Project Office for the disposal
sites. Compliance with the Subpart A standards at the Lowman sile was

accomplished by stabilizing the residual radioactive material (RRM) at the Lowman
disposal site

Subpart B standards define the conditions under which a site has been adequately
decontaminated. In situ measurements and analyses of soil samples from
excavated areas were conducied by the Remedial Action Contractor (RAC), and the
results were compared to the cleanup standards for verification that contaminatec
materials had been removed The TAC conductec radiological surveilicnces at the
Lowman site 10 provide an independent evaluation of the RAC's verification efforts

in addition, the site will be evaluated 1o determine it grounawaler restoration in

ccordance with Subpart B of the proposed groundwater protection standards
(52 FR 36000. September 24, 1987) is required. Groundwater restoration, if necessary
will be accomplished under the UMTRA Groundwater Project
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5.0 RADIOLOGICAL SURVEILLANCES

Two radiological surveiiiances were performed for the DOE UMTRA Project Office at the
Lowman site 1o provide an independent assessment that the quality of remedial action work
was sufficient 1o ensure that the EPA standards were met. While QA programs and audits
provided & high dJegree of assurance that procedures were followed, radiologizal survelhances
addressed whether the work actually would result in a site that meets EPA standards

One radiological surveillance of the remedial actions performed by the RAC at the Lowman
site was perforrhed by the TAC and the DOE on December 17-18, 1890, at the RAC offices in
Albuquerque, New Mexico (DOE, 1891a). The 2-day surveillance was conducted by & two
person audit team from the TAC Radiological Services Group. The survelilance included a
comprehensive review of the RAC's radiological procedures and measurements, instrument
calibration records, data management, and personnel monitonng

A second radiological surveillance of the RAC was conducied at the processing site and
vicinity properties in Lowman on July 8-12, 1891 (DOE, 1891b). The 5-cay surveliiance was
conducted by & tw -person audit team from the TAC Radiological Sersices Group. The
auditors collected split verification samples from four 100-square-meter piots on the Lowman
site, in addition to observing the sampling technique used by the RAC. The surveillance aiso
inciuded a comprehensive review of the RAC's radiclogical procedures and measurements
instrument calibration, QA and quality control (QC), and data management and analysis

The following sections provide additional information regarding the radiological surveillance
activities and summarize the surveillance findings and resoiutions

3.1 SURVEILLANCE OBJECTIVES

Radiological surveillances have three distinct objectives The first objective is 10 verify
that remedial actions are meeting the EPA cleanup standards or other Cleanup
standards specifiec in the remedial action planning documents. The second objective
is to evaluate excavaion control methods used by the RAC to ensure that
contaminated areas are not overzxcavatec Prevention of overexcavation avoids
increased guantities of material 1or disposal and potential escalated remediation Costs
The final objective of a surveillance is 12 review the general dala management methods
and procedures of the RAC, and provide a pathway for the exchange of ideas for
technological improvements in the program

The results of the radiological surveiliance were documented as either findings or
observations with the former related to noncompliance items, and the latter relating to
items of proficiency, noncritical deficiency, or developmental activities Findings
presented in a radiological surveillance are based on one of the foliowing criteria

e Noncompliance with requirements of the site RAP, vicinity properties management
and implementation manual, engineering design, or UMTRA Project Office directives
apphcabie {0 the site

Evidence that the existing radiological measurement methods may result in residua
contamination levels in excess of established limits (underaxcavation)




3.3

e Evidcnce that the existing radiologica! measurement methods may result in the
removal of materials not contaminated in excess of the limits (overexcavation) The
soil contami:iation limits are those specified by EPA standards, including site-
specific modifications agreed to by the NRC or mandated by UMTRA Project Office
diractives.

e Evidence that some aspects of the contractor's radiological survey plans and
procedures, measurement techniques, or data management capabilities are
insufficient 10 allow eventual certification of the site.

e Evidence that activities are not in compliance with applicable DOE Orders.

Observations are comments considered appropriate by the auditors 1o document topics
of concern to the UMTRA Preject Office, and to note noncritical areas where
improvements in techniques or procedures could be made. Comments on proficiency,
favorable comparisons or developmental activities may be included as observations.

SURVEILLANCE RESULTS

During the radiological surveillance conducted December 17-18, 1880, five observations
were identified, three of which document the positive aspects of data management,
documentation of information, and accuracy of the radium-226 results obtained through
the Opposed Crystal System (OCS) compared to radiochemical analysis fo verification
samples from vicinity properties. The remaining two observations resulted in
recommendations regarding the need 10 determine the appropriste derivec &ir
concentrations (DAC) for thorium-232 (Th-232) and to analyze 10 percant of collected
verification sampiles for Th-232 by developed OCS methodologies.

During the radiclogical surveliance conducted July 8-12, 1891, one finding and ten
observations were identified. The finding cited contaminated material being transporie 1
into the supplemental standards area by site runoff. The diversion ditch was
subsequently rebuilt, and the contaminated material that had been deposited was
excavated and placed into the disposal cell. The ten observations included three that
confirmed the RAC's ability to accurately measure sampies, and properly manage
archived sampies. Two observations invoived the OCS and noted a need for written
procedures anc calibration certificates for reference materials. Two observations were
made of the laboratory: 1) a need for drying-temperature measurements and 2) &
general technician health and safety issue. Two observations focused on the use of
proper DAC for Th-232. Finally, one observation covered the need to replace a generic
correction factor that was likely to be conservative with a site-specific factor,

SUMMARY AND CONCLUSIONS

Two radiological surveillances were conducted in conjunction with the Lowman UMTRA
Project site during remedial action activities. The overall conclusion of the radiological
surveillances was ‘hat the health physics aspects of the remedial action program were
well organized and effectively performed according to written procedures and
documented requirements  Foliow-up of findings and observations confirm that all
issues have been resolved to the satisfaction of the TAC and the DOE UMTRA Project
Office. All issues of the radiological surveiliances were satisfactorily closed out

DOCL38 CCs DECEMBER 1982
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4.0 QUALITY ASSURANCE IN-PROCESS SURVEILLANCES

To ensure that the approved construction pians and specifications were being properly
followed and that the preplanned inspection points established by the NRC and DOE were
being observed, the DOE/TAC team performed in-process surveillances at the Lowman site
The in-process surveillances were conducied during remedial action activities These
surveillances were independent of the contractor performing the work and did not relieve the
contractor from any inspection or checking responsibilities that were required Under the
approved remedial action inspection plan (RAIP), these surveiliances were performed by a
team led by the TAC QA Department. QA surveillances were conducted at the Lowman site
in July and September 1981 (DOE, 19910 and ¢)

During the TAC surveillances, materials, records, and construction activities were verified
using the approved RAIP, RAP, and specifications and drawings for the Lowman site. The
foliowing sections provide additional information regarding the survelliance activities and
summarize the surveillance findings and resolutions

41 SURVEILLANCE OBJECTIVES

The QA surveiliances had three distinct objectives. The first objective was 10 verity
compliance by the RAC with the approved RAP for the Lowman site To accomplish
this. the approved RAP (and modifications) was reviewed Dy the TAC QA Department
survelllance team leader and members, and a checklist was establishec consisting of
key construction activities and the methods used to perform them The second
objective was to verifty that the RAC was in compliance with the approved plans and
specifications. The surveillance team accomplighed this objective Dy reviewing
documentation and observing construction activities as they were being performed
The fina! objective of the surveillance was to verify that the approved RAIP \or the
Lowman site was being implemented. The surveillance team accomplished this
objective by reviewing QC records and witnessing the performance of testing and
inspection activities in the field as they were being parformed

SURVEILLANCE RESULTS

in-process surveillance results are documented as either findings/recommendations of
observations, with the former relating to noncompliance items and the latter relating 10
Hems observed durin. the site visit. The results of the surveillances periormed al the
Lowman site includeu ¢ findings/reccmmendations and 28 observations. All of the
findings/recommendations were corrected 1o the satisfaction of the UMTRA Project

Oftfice. The two findings/recommendations noted during the surveillances required the
foliowing

® Initiating a project interface document and revising the site RAIP 1o modity the

Lowman specification deleting the requirement for conducting hydrometer tesis
[Note: The use of American Socicty for Testing and Materials Standard D-422 was
requireJ on the Lowman site, and this standard includes the requirement for
conducting hydrometer tests. The site engineer issued guidance celeting the

hydromeier requirement, but the site specifications needed to be formally revised)




¢ Revising the site RAIP eliminated the requirement for conducting Schmidt rebound
hardness and spiitting tensile durability tests for bedding material Bedding materal
is not large enough to enable these tests 1o be conductnd (Note: These tests
were required to be conducted on larger rock when/if bedding material was
produced from larger material by means of crushing and screening processes)

4.3 SUMMARY AND CONCLUSIONS
Follow-up activities of findings/recommendations confimed thai al! required actions

were taken by the RAC and all findings/recommendations were resolved to the
satisfaction of tha TAC and the DOE UMTRA Project Office.

DOCo3e CCE DECEMBER 1982
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5.0 REMEDIAL ACTION CLOSEOUT INSPECTION

Te ensure that the | swman remedial action site was constructed in accorde o€ with
approved consiruction plans and specitications, the DOE TAC tear conducted a remedial
action closeout inspection at the site. This inspection was conducted upon writien

notification from the RAC to the DOE UMTRA Project Office that remedial action at the site
was compiete

The closeout inspection was conducted in three parts. The first part of this process was
conducted in December 1991 and involved an inspection and thorough review of the QA/QC
test and inspection records generated during remedial action activities at the site

The second pant of this process consisted of the on-site inspection. A DOE/TAC inspection
team is composed of site management, engineering, environmental, and QA professionals

visited the Lowman site and conducted an indepth site walk-through and inspection in June
1882 (DOE, 1992

The final part of this process consisted of a visit by @ DOE TAC team to the RAC Albuquerque
UMTRA Project Office. This visit was conducted after the on-site remedial action closeout
inspection. The purpose of this visit was 10 review gocumentation not avallabie st the

Lowman site at the time of the on-site inspection, and 10 close Out those ftems thal could not
be verified during the site visit

5.1 REMEDIAL ACTION CLOSEOUT INSPECTION OBJECTIVES

Remedial action closeout inspections have two distinct objectives. The first objective 18
to verity that the site was constructed in accordance with approved RAP and
construction pian and specification requirements The second objective is 10 ensure
that all documents and records necessary to verify that the site was constructed in

ccordance with approved plans and specifications have been maintained and are
svailable in Project fiies

REMEDIAL ACTION CLOSEOUT INSPECTION RESULTS

Remedial action closeout inspection results are identified in the inspection repor as
open issues and require resolution before the DOE UMTRA Project Office considers the
site remedial action complete. During the DOE/TAC QA/QC test and inspection
documentation review, conducted in the RAC Albuguerque 'JMTRA Project Office, one
tem was not &.ailable for review. During the on-site inspection, five tems were
discussed that could not be verified or closed out until documentation could be
reviewed These documents were subsequently located and verified during the second
DOE/TAC visit to the RAC, Albuguerque UMTRA Project Office, and wei2 not availlabie
for review on the site during the inspection. In total, the results cf the closeout
inspections resulted in 6 open items and 28 observations The six iterns that remained
open after the documeritation roview and the site inspection are as foliows

e The RAC should provide photographs of the placement and thickness verifications
for the upper slope apron for the DOE/TAC remedial action Jloseoutl inspection
fearr

DECEMBER 198¢
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The MK-Ferguson (RAZ) site engineer needs to check the survey coordinates of
survey/boundary monuments SM-1/BMT-1, SM-2/BMT-2, and SM-4/BMT-4,

The actual 28-day compressive strength tests on the concrete poured for the
site/boundary monuments listed above should be reviewed. The slump of the
concrete as sampled was 2.5 inches (6.3 cm), and the specifications calied for a
3 to S-inch (7.6- 1o 12.7-cm) slump.

The foundation diareter of the survey/boundary monuments should be verified 1o
ensure that the monuments were embedded, and the top surface diameters were
constructed as specified.

The minimum post embedment of the perimeter and entrance signs should be
reviewad 10 verify that posts are embedded the minimum of 3 feet 2 inches
(0.8 m £.1 em) into concrete.

Tha firal survey records for embankment cover thickness verification shouid be
reviewed for contaminated material, radon barrisr naterial, bedding material, and
Types A and B riprap materials

The documents listed above were examined and verified during thy JOE/TAC visit to

the RAC Albuquerque UMTRA Project Office. This visit was conducted after completion

of the site rernedial action closeout inspection.

5.3 SUMMARY AND CONCLUSIONS

Follow-up activities of the issues identified during the site remedial action closeout
inspection confirmed that all required actions were taken by the RAC and all open

issues were resolved 1o the satisfaction of the TAC and the DOE UMTRA Project Office

DOCOIR CCE
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6.0 QUALITY ASSURANCE AUDITS

During the performance of remedial action activities at the Lowman site, there was one audn
conducied of the MK-Environmental Services design activities in San Francisco, California
This audit was performed October 16-17, 1891, by the TAC QA Department with suppon from
the DUE UMTRA Project Office (DOE, 199814d)

6.1 AUDIT OBJECTIVES

QA audits have two objectives. The first objective is to verity compliance by the RAC
and its design engineer with their approved Quality Assurance Program Plans (QAPP)
and supporting operating procedures The second objective is 10 provide obieCtive
evidence of the effectiveness of the implementation of the approved QAPPs and
supporting operating procedures

AUDIT RESULTS

Audit results are documented as findings/recommendations and/or observations, with
the former relating ‘o noncompliance items and the latter relating 10 ems observed
during the audit. Tha MK-Envirormental Services audit resulted in 4 findings
recommendations and 15 observations. The four findings noted during the audn

re¢ Jired the foliowing actions

e Conducting internal surveillances at the frequency specified In the MK
Environmental Services UMTRA Project Procedures Manus

Providing ind-ctrinatic - 8nd training for all empioyees assigned to the UMTRA
Project, whether they are pan-time or full-time staff

Completing site reliability reports within the time schedule specified in the MK
Environmental Services UMTRA Project Procedures Muanua

Making several editorial changes 1o the MK-Environmental Services Computer
Validation Plai; and the MK-Environmental Services UMTRA Project Procedures

Manual when these manuals are reviewed and revised

SUMMARY AND CONCLUSIONS

Follow-up activities of findings/recommendations confirmed that all requirec actions
were performed by MK-Environmental Services. In addition, all findings

recommendations were resolved to the satisfaction of the TAC and the DOE UMTRA
Project Office
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7.0 OTHZR AUDITS/SURVEILLANCES

To ensure that the approved construction plans, specifications, and RAIP for the Lowman site
wera being properly follov ¥d, the NRC conducted four surveillances during remedial action
activities. These survelll.nces were independent of the contractor performing the work and
did not ralieve the contractor from any inspection or checking responsibilities that were
required. The NRC surveillances were conducted June 12, 1890 (NRC, 1880), June 18, 1891
(NRC, 1991a), Septemnber 18, 1891 (NRC, 1891b), and October 29, 1891 (NRC, 1991¢)

These surveillances conducted by the NRC involved approximately a 1-day site visit. During

these surveillances, materials, records, and construction activities were verified using the
approved RAIP and RAP for the Lowman site

.1 SURVEILLANCE OBJECTIVES

The NRC surveillances had three distinct objectives. The first objective was 10 assess
the effe~tiveness ¢! the construction and QC program to ensure compliance with the
RAP and EPA standards The second objective was 10 verify compliance with the
approved plans end specifications. This Objective was accomplished by reviewing
documentation and observing construction activities as they were being performed
The final objective was to verify that the approved RAIP for the Lowman site was Deing
implemented. This was accomplished by qualified personnel witnessing the
performance of testing and inspection activities by staff in the field

NRC SURVEILLANCE RESULTS

Surveillance results in the NRC reports are documented as observalions and
recommendations. The resuits of the surveillances performed at the Lowman siie

included 21 observations and 2 recommendations. The recommendations are as
foliows

e Provide additional justification of the adequacy of the Type B riprap in the Lowman

completion report where test results faiied to comply with the minimum score of 80

¢ Place additionn rock in the gully to prevent further erosion along the southwest

corner of the cell

SUMMARY AND CONCLUSIONS

Follow-up activities of the observations and recommendations made by the NRC
confirmed that all requirec actions were taken by the RAC, and all ooservations and
recommendations were s:tisfactorily resol:ed. The concern regarding the adequacy of
the Type B riprap has bee addressed in the Lowman Completion Report as requested
by the NRC. The placemem of additional rock in the gully along the southwest corner
of the cell was verified during the DOE/TAC remedial action closeout inspection
conducted in June 1982

DECEMBER 1992
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8.0 SUMMARY AND CONCLUSIONS

Two radiolcgical surveillances, one QA audit, two QA in-process surveillances, one closeout
inspection of quality records, and one final remedial action closeout inspection were
conducted during remedial action construction at the Lowmnan UMTRA Froject site. In
addition, the NRC conducted four on-site surveillances at the Lowman site. A total of 13
findings/recommendations and 87 observations were noted during TAC activities, and 2
findings/recommendat'ons and 21 observations were noted during NRC activities Follow-up
activities of findings/recommendations and observations confirmed that all required actions
ware taken by the RAC, and all find Ygs/recommendations were satisfactorily resolved. Since
all audit o surveillance findings or recommendations have been closed, this final audit repon
segment of the site certification process is complete. Based on this finai audit report and the
fact that no issues remain oper,, the TAC recommends that the DOE certify the Lowman
idaho, remedial action site as being completed in conformance with applicabie EPA standards
or to the agreed-upon deviations from those standards
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40 CFR 192 "Health and Environmental Protection Standards for Uranium and Thorium Mil
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Agency, Office of the Federal Register National Archives and Records Administration
Washington, D.C




9.2 FEDERAL REGISTER
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the Federal Register National Archives and Records Administration, Washington, D.C
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