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PREFACE

U.S. DEPARTMENT OF ENERGY
ENVIRONMENTAL AUDIT

CONDUCTED AT THE
LABORATORY FOR ENERGY-RELATED HEATH RESEARCH (LEHR)

The Secretary of Energy's July 20, 1993, Environment, Safety and Health Policy
establishes daily excellence in the protection of the worker, the public, and the
environment as the hallmark and highest priority of all DOE activities. That policy also
calls for a proactive program of continuous improvement to move the Department beyond
minimal compliance with standards. In furtherance of that policy, the Office of
Environment, Safety and Health (EH) has established, as part of the internal oversight
responsibilities within DOE, a program within the Office of Environmental Audit (EH-24), to
conduct environmental assessments of DOE programs and operating facilities. The
ultimate goal of this program is enhancement of environmental protection and minimization
of risk to public health and the environment through systematic and periodic evaluations of
the Department's environmental programs within line organizations.

Through its environmental audit program, EH-24 is committed to helping establish DOE as
a model of responsible environmental stewardship. In addition, this program will serve to
reinforce the Secretary's goal of building on the efforts currently ongoing to attain and
maintain compliance in cooperation with the regulatory authorities and other affected
stakeholders.

This document contains the results of the Laboratory for Energy-Related Health Research,
Environmental Restoration (LEHR-ER) Project. This audit was conducted by EH-24 from
May 10 through May 24, 1993. The audit included a review of LEHR operations and
facilities supporting DOE-sponsored activities. The objective of the audit is to advise the
Secretary of Energy, through the Assistant Secretary for Environment, Safety and Health,
as to the compliance status of DOE facilities with regard to environmental requirements,
adequacy of DOE environmental management programs, and corrective actions to address
identified problem areas.

May 1993
Washington, DC
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EXECUTIVE SUMMARY

This report documents the results of the environmental audit conducted at the Laboratory
for Energy-Related Health Research, Environmental Restoration (LEHR-ER) Project at
University of California-Davis (UCD), Davis, California. The audit was conducted by the
U.S. Department of Energy's (DOE's) Office of Environmental Audit (EH-24), beginning
May 10, 1993, and ending May 24, 1993.

The scope of the audit at the LEHR-ER was comprehensive, addressing environmental
activities in the technical areas of air; surface water/drinking water; groundwater and
soils/sediment/biota; waste management; toxic and chemical materials; inactive waste
sites; radiation; quality assurance; and environmental management. Specifically assessed
was the compliance of LEHR-ER operations and activities with Federal, state, and local
regulations; DOE Orders; and best management practices (BMPs).

Onsite activities included inspection of LEHR-ER facilities and operations; review of site
documents; interviews with DOE and contractorsubcontractor personnel; and reviews of
previous appraisals. Using these sources of information, the environmental audit team
developed findings, which fell into two general categories: compliance findings and best
management practice findings. Each finding also identifies apparent causal factor(s) that
contributed to the finding and will assist line management in developing "root causes" for
implementing corrective actions.

The audit team identified some strengths in the LEHR-ER Project. These include: (1)
LEHR-ER Project personnel are capable and professional and are committed to meeting
environmental protection goals and requirements; and (2) the coordination and
implementation of health and safety activities relating to the characterization activities at
the LEHR site is well coordinated and comprehensive in scope.

The overall conclusion of the audit is that LEHR-ER Project has recently made some
progress in developing and implementing environmental protection programs; however,
complete implementation of DOE and Federal and state regulatory requirements have not
been achieved.

The inadequate implementation of environmental requirements and activities at the LEHR-
ER was most notable in the area of waste management. The lack of a program to address
the roles and responsibilities for all wastes has resulted in failure to meet RCRA
requirements. An overall tendency toward informality of operations was also identified.
There is inadequate policy implementation in that many of the procedures have not been
fully developed or implemented in several areas.

A total of 24 findings were identified in this audit. Sixteen of these represent conditions
which, in the opinion of the audit team, do not meet the requirements of Federal or state
regulations, and applicable DOE Orders. Eight (8) findings reflect a lack of adherence to
BMPS. None of the findings identified by the audit team appear to pose significant near
term threats to public health and the environment.
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The "key findings" identified by the audit team are summarized as follows:

Waste Management. LEHR-ER has not developed a comprehensive hazardous and mixed
waste management program to direct and control hazardous and mixed waste
management activities, and consequently, has resulted in many deficiencies in waste
management area.

Formally of Or}erations. In the areas of groundwater and waste management, LEHR-ER
has not developed the formalized programs and plans required by DOE Orders. The
followup system for the environmental appraisal program, the internal and external
communications, and the review of environmental data have not been fully formalized.
DOE guidance for development and implementation of conduct of operations and self-
assessment program has not been fully addressed.

ES-2
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1.0 !NTRqD_U__

This report documents the results of the Comprehensive Environmental Baseline Audit
(abbreviated as environmental audit) of the Laboratory for Energy-Related Health Research
(LEHR-ER) Project located at the University of California-Davis (UCD), Davis, California (see
Figures 1-1 and 1-2). The LEHR-ER Project includes current DOE environmental restoration
activities. The audit was conducted from May 10 through May 24, 1993, by the Office of
Environmental Audit (EH-24).

DOE 5482.1 B, "Environment, Safety and Health Appraisal Program," establishes the
mission of EH-24 to provide comprehensive, independent oversight of Department-wide
environmental programs on behalf of the Secretary of Energy. The ultimate goal of EH-24
is enhancement of environmental protection and minimization of risk to public health and
the environment. EH-24 accomplishes its mission using systematic and periodic
evaluations of the Department's environmental programs within line organizations, and
through use of supplemental activities which serve to strengthen self-assessment and
oversight functions within program, field, and contractor organizations.

These evaluations function as a vehicle to apprise the Secretary and Program Office
Officials of the current status and vulnerabilities of Departmental environmental activities
and environmental management systems. Several types of evaluations have been
conducted, including:

• Comprehensive baseline environmental audits (frequently conducted as a
component of Environment, Safety and Health (ES&H) Tiger Team
Assessments);

• Periodic routine reaudits;

• Environmental management assessments; and

• Special issue reviews.

The purpose, scope, and approach of this environmental audit is described below.

1.1 PURPOSE

The purpose of the environmental audit is to provide the Secretary of Energy with concise
information pertaining to the following issues:

• Compliance status with environmental laws and regulations;

• Compliance with DOE directives which address environmental programs;

• Adherence to best management and accepted technical practices (BMPs);

• DOE vulnerabilities and liabilities associated with compliance status,
environmental conditions, and management practices;
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= identification of causal factors associated with each deficiency to determine
root causes;
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Figure 1-1. Site Vicinity Map
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• Adequacy of environmental programs and plans;

• Speci_JIissues; and

• Noteworthy practices.

The information gathered during this assessment and embodied in this report will assist
DOE in determining patterns and trends in environmentaldeficiencies,as well as probable
causal factors contributingto the observeddeficiencies. Linemanagementis expected to
fully utilize this informationto developcorrectiveactions, to make appropriate
modifications to internal self-assessmentprogramsto preventrecurrence,and to
supplement their formalized lessonslearned programsto ensurebroadapplicationsto other
operations, programs,and facilities.

1.2 SCOPE

The scope of the environmental audit was comprehensive addressingall environmental
media and Federal, state, and local regulations,with the exception of environmental
programs pertainingto the National EnvironmentalPelicy Act. Also addressedwere DOE
Ordersand tormalized facility or programoperatingprocedures,as Wellas BMPs. The
technical disciplinesaddressedwere air; surface water/drinkingwater; groundwater and
soils/sediment/biota; waste management;toxic and chemicalmaterials;quality assurance;
radiation; and inactive waste sites. In addition, the environmentalaudit includeda review
o, the environmental monitoring programsand related samplingandanalysis, the
effectiveness of environmental managementprogramsincludingthe oversightof the
LEHR-ERby the DOE San FranciscoOperationsOffice (SF), and the Headquarters Office of
the Assistant Secretary for EnvironmentalRestorationand Waste Management (EM).

The audit team recognizesthat it is beyondthe scopeof its authorityto distribute liabilities
between DOE and UCD. No specific assignmentof DOE liabilityis impliedby any of the
findingsin this report. This is because both historicaland circumstantialfactors that can
affect ultimate assignment of responsibilityfor environmentalrestorationare unique. Over
the history of the property, both DOE directed researchactivitiesand independent UCD
activities have resultedin onsite disposalsand releasesof contaminants. The proximity of
those activities and natural features which couldaffect the subsurfacemigration of
contaminants suggest that it will be technicallydifficult to assignresponsibilityfor soiland
groundwater restoration. Both DOE and UCD recognizetheir potential future shared
responsibilitiesfor restoration of the site and have agreed that DOE will pursue a
comprehensiveprogramto complete characterizationof DOE areasand complete sufficient
characterization of non-DOEareasto determine liability. DOE'sassumptionof the role of
completing site characterizationis not an indicationof any liability.

1.3 APPROACH

The environmental audit was conducted in accordance with the DOE Environmental Audit
Program Guidance (DOE/EH-0232, January 1992), and the DOE Environmental Audit
Manual (DOE/EH-0125, January 1990), and followed accepted audit techniques. The
audit was conducted by a team of professionals managed by a DOE Headquarters Audit
Team Leader and a Deputy Team Leader from EH-24, and staffed by contractor technical
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support personnel, The names, areas of responsibility, affiliations, and biographical
sketches of the team members are provided in Appendix A, The audit included three
phases', planning, onsite activities, and reporting.

During the planning phase, a memorandum was sent to the LEHR-ER announcing the
environmental audit and requesting information about the selected sites and the program in
general, A pre-audit site visit was conducted March 23-24, 1993. The site's response to
the information request memorandum combined with the pre-audit site visit formed the
basis for the Environmental Audit Plan (see Appendix B), including the onsite agenda,
Once onsite, the audit team modified the original agenda as more information was
obtained and additional areas of interest were identified. The final daily activity schedule
is contained in Appendix C,

Onsite activities were conducted from May 10 through May 24, 1993, and included
interviews with both DOE and contractor/subcontractors personnel; document reviews,
including previous audits and self-assessment reports; physical inspection of facilities;
observation of field sampling activities, and observation of certain operatior_s. L_sts of site
documents reviewed and interviews performed are provided in Appendices D and E,
respectively. The audit team conducted daily debriefings that were open to DOE and site
personnel, Using these sources of information, the audit team developed findings as
discussed in Sections 2.0 and 3,0 of this report,

The problems identified are categorized as either compliance findings or BMP findings.
Compliance findings are conditions that, in the judgment of the audit team, may not
satisfy environmental regulations, applicable DOE Orders, internal environmental policies
and formal procedures, enforcement actions, permit conditions, or compliance agreements
with regulatory agencies. BMP findings are derived from regulatory ._gency guidance,
accepted industry practice or technical standards, draft DOE Orde!s or guidance, and
professional judgment.

Within the "compliance" and "BMP" categories, each finding is prefaced by a performance
objective(s) according to the DOE Performance Objectives and Criteria for Conducting DOE
Environmental Audits (DOE/EH-0229), The performance objectives specify the particular
compliance or BMP standards that were not being met, The findings are not arranged in
order of significance,

Site activities were reviewed for any noteworthy practices, activities, or programs that
may have general application to DOE facilities and may warrant documentation for the
purpose of information transfer among DOE facilities,

In an effort to understand why a finding was identified, a systematic approach was
implemented to perform an "apparent causal factor" analysis (see Appendix F for
definitions of causal and contributing factors), This approach is initiated by a series of
"why?" questions concerning the cause(s) of a finding. The apparent cause(s) are
compiled and reasons for the selection of specific cause(s) developed are provided within
the supporting information for each finding. The causal factors are then used to determine
the full scope of corrective action required to correct identified findings and to prevent
recurrence.
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It is the intent of this environmental audit to identify the causal factu_s that contributed to
the observed environmental deficiencies. When developing rort causes, an identification
of the apparent causal factors contributing to each finding is e_sential, If one or more of
these causal factors can be identified as contributing to a specific finding, it will be
included in the supporting information for each finding, The apparent causal factors are
then used to determine the corrective actions required to correct identified findings.

1,4 HISTORICAL BACKGROUND AND,,FACILIT¥,,,,,DES.CRIpTION

The LEHR facility is located on a 15-acre site approximately 1 mile south of the main
campus of UCD. UCD owns the LEHR property and leases the site to DOE. The land
surrounding the LEHR site is used for agriculture and various UCD research activities. The
LEHR facility consists of 16 buildings, including a main administration and office building,
two animal hospitals, laboratory and support buildings, waste treatment facilities, and
numerous outside dog pens.

LEHR was a research facility for more than 30 years where scientists studied the health
effects of exposure to low levels of radiation. Research activities potentially contaminated
five buildings, outdoor pens/cages, and a tank trailer, and generated low level radioactive
waste contained in 18 underground tanks. Some chemical and radioactive contaminants
have been detected in the onsite groundwater wells.

Funding for the DOE-related research work, except for limited data evaluation, was
terminated in 1988. Prior to that date, DOE decided to decontaminate and decommission
the facility, including the proper disposal of onsite waste, remediation of the soil and
groundwater if required, and to turn the restored facilities and property over to the UCD
for unrestricted use. Eleven uncontaminated buildings at LEHR have been returned to UCD
and are being used for university research and office space.

The LEHR-ER Project has a number of separate contamination issues to address. Portions
of five buildings are known to be contaminated predominantly with I_, v-levels of
radioactive materials and asbestos: Animal Hospital 1 and Animal Hospital 2; the Imhoff
effluent treatment facility located between the two animal hospitals; settling tanks under
the Imhoff facility; and the radium septic tanks between the Imhoff facility and Animal
Hospital 2. The sludge was removed from these tanks, solidified, packaged, and
transported to the DOE Hanford Site for disposal in 1992. The drain-field piping for the
Irnhoff settling tanks and the radium drain field and seepage pits are contaminated with
radioactive materials. The soils adjacent to these areas have radioactive materials in
excess of background levels.

Onsite disposal of radioactive wastes are known to have occurred at several locations on
the property, Waste was buried in shallow, unlined trenches and pits on the south,
southwest, and central areas. Also, drums of solvents, pesticides, and possibly other
chemicals were stored outside under covered drum racks, Spillage could have occurred
during the period that these materials were in use.

One inactive landfill, with three units (two units on the LEHR site, and one unit off the
LEHR site) occupies portions of the facility, The landfill was operated by UCD until 1967,
when landfill operations were moved to another location outside the LEHR site. The
landfill was used for disposal of general university solid wastes, including laboratory
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wastes from the campusand LEHR. The impact of the landfill on the soiland groundwater
is under investigation by UCD with oversightby the CaliforniaRegionalWater Quality
Control Board. Data obtainedduringthis investigationindicate that landfill is leaking.
Potential commingling of waste and the DOE and LICD sharedresponsibilitywill be
determined and negotiated by the DOE and the University.

Groundwater below the site is known to contain somechemicals(e.g., nitrates,
chromium VI, chloroform) above U.S EPA primary Maximum Contaminant Levels (MCLs).
The radioactive materials tritium and carbon-14 have beenmeasuredin groundwaterabove
and below EPA primary MCLs, respectively. Two water-bearing zones have been
investigated to date at the site.

The additional waste issuesthat are part of the LEHR-ERProjectincludean approximately
l O4-curiesealed 6°Co source anda tank trailer contaminatedwith radioactivematerials.
The 6°Cosource has been moved to the General Electric Companyat Pleasanton,
California, in January 1993 for reuse. The tank trailer was used to contain overflow from
the Imhoff facility and radium septictanks. Removal anddisposalof the liquidcontents
and decontamination and disposalof the tank trailer will be addressedin future studies.

1.5 ENVIRONMENTAL PROGRAMSAND ORGANIZATION

EM, within DOE Headquarters is the ProgramOffice responsiblefor establishin.q
environmental policy and programgoals and objectives for LEHR-ER(see Figure1-3,
DOE/LEHR-ERProject Organization). SF is responsibleto EM for field oversightof LEHR-ER
and implementingprograms in accordancewith the goals, objectives,and budgets,
establishedby EM. The SF mangerhas assignedoverallresponsibilityfor carrying out
these responsibilitiesto the AssistantManager for EnvironmentalManag. nent and
Support (AMEMS). AMEMS has subsequentlyassignedresponsibilitiesand authoritiesfor
managingactiv=tiesat SF to the LEHR-ERProgram Manager throughthe DivisionDirector,
EnvironmentalRestorationand Waste Management, and BranchChief, Environmental
RestorationBranch.

EnvironmentalManagement Operations (EMO) is the prime contractor for the LEHR-ERand
has direct responsibilityfor conductingenvironmentalprotectionactivities subject to DOE
direction and approval. The EMO Project Manager is assistedby three subcontractors.
(see Figure 1-4, LEHR-EROrganizationalChart). The subcontractorsare'.(1) Soil and
Groundwater Subcontractor (S&GSC), Damesand Moore, Inc.; (2) Decontaminationand
DecommissioningSubcontractor (D&DSC) Bechtel National Inc.; and (3) Onsite Support
Subcontractor (OSSC), UCD. EMO has a staff of two people full time onsite (Project
Manager and Assistant Project Manager) and 10 peoplepart-time at Richland,Washington,
as needed, to providequality assurance,health and safety, technical review, and other
functions. UCD has a dual role, of providingan oversightof the project througha steering
committee and a technical advisory committee and as an onsite subcontractorto provide
project support in planning and coordination,technical review, communityrelations,
regulatory interface, quality assurance,environmentalmonitoring,health and safety, and
waste management support.
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Figure 1-3. DOE/LEHR-ER Project Organization
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Figure 1-4. LEHR-ER Organlzat!on
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2.0 SUMMARY OF ENVIRONMENTALAUD!T RESULTS

This sectionof the report summarizesthe resultsand conclusionsof the Office of
EnvironmentalAudit's (EH-24's) ComprehensiveBaselineEnvironmentalAudit of LEHR-ER
which was conducted between May 10 and May 24, 1993.

The overall co_clusion of the audit is that the LEHR-ERProjecthas r,_centlymade some
progressin developing and implementingenvironmental protectionprograms;however,
complete implementation of DOE and Federaland state regulatoryrequirementshas not
been achieved, The inadequate iml_lementationof environmentalrequirementsand
activitiesat the LEHR-ERwas most notable in the area of waste management, The lack of
a program to address the rolesand responsibilitiesfor all wastes has resultedin failure to
meet ResourceConservationand RecoveryAct (RCRA) requirements, An overall tendency
toward informality of operationswas alsoidentified, There is inadequatepolicy
implementationin that many of the procedureshave not been fully developedor
implementedin several areas.

The audit team identified some strengthsin the LEHR-ERProject, These include:
(1) LEHR-ERProject personnelare capable and professionaland are committedto meeting
environmentalprotection goals end requirements; and (2) the coordinationand
implementation of health and safety activities relating to the characterizationac;tivitiesat
the LEHRsite ere well coordinatedand comprehensivein scope.

During the audit, 24 findings were identified, Sixteen of the findingsareconsideredto
representsituations where conditionsor practices do not meet the requirementsof
Federal,state, local laws and regulations, DOE :)rdersand directivesand, thus, are termed
"compliancefinding._,"Eight findings reflect a I.=ckof adherenceto "bestmanagement
practices" (BMPs), However, none of the findings identified by the audit team appear to
pose near term threats to publichealth and the environment. The numberof compliance
findings and best management practice findings by environmentalaudit disciplineare
depicted in Figure2-1 and finding titles are shown in Table 2-1.

2.1 KEY FINDINGS

The key findings presented below are, in the judgment of the audit team, findingsor
groupsof findings that are integral to understandingthe natureand scopeof the
environmentalissues existing at LEHR-ER. The key findingsidentifiedduringthe audit are:

Waste Management; To date, LEHR-ERhas not developedor implementeda
comprehensivehazardousand mixed waste managementprogramthat adequately
addressesall aspects of hazardousand mixed waste management. Consequently,the
LEHR's incomplete approach to hazardousand mixed waste managementhas resultedin
not revisingthe Part A permit application, not developinge written closureplan,not filing
any annual reports with EPA or the State of California, and not characterizingall of its
waste. In addition, the roles, responsibilities,and accountabilityhave not been clearly
defined and communicated throughout the organizatiun, The major causesfor this key
finding includea lack of policy implementationand site specific procedures, These
deficienciescan be minimized if a comprehensiveha:ardous managementprogramthat
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h/BMPF-1 Offsite Airborne ReleaseDose Calculations 3-6
............. ............ = ._. ,,, ,,.,, ,,. .... . .
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IT]L, -. I,ll -- Hill I .. LL Ii I ir . _ r l i , 1

WM/CF-4 Closure Plans 3-34
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WM/CF-5 Annual Report 3-35
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WM/CF-6 Preparationof a Contingency Plan 3-36
, ,,,,,, , l, ,{,,,,,i Irllll I ] _ ...............
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Toxic end Chain!eelMaterials (TCM)
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No findings N/A N/A
identified

Quality Assurance(GA)
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I I _ _ Ill .... --_ _ '1 L ' I , Illl II Ilillll Ill I ...... II
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ensures compliance with RCRA requirements is developed and fully implemented.

Formality of Operations: In the areas of groundwater and waste management, LEHR-ER
lacks the formality of documentation as required by DOE 5400.1 and DOE 5400.3,
Internal and external communications and followup on corrective actions identified in the
environmental appraisal program have not been formalized. DOE guidance for
development and implementation of conduct of operations and the self-assessment
programs has not been fully addressed, There is informality in review of environmental
data. This has been primarily caused by inadequate policy implementation and that many
of the procedures have not been developed or implemented,

2.2 FINDINGS SUMMARY

The following paragraphs briefly describe the findings in each of the disciplines included in
the LEHR-ER Environmental Audit. The number of findings identified during an
environmental audit is not directly proportional to the level of environmental protection
offered by a facility or program. This is exemplified by the situation where a facility with
no program in a particular area may have a single overall finding on the absence of that
program; however, a facility with a sound program in one particular area may have
multiple findings on relatively minor components of the program.

Ai____r:

One compliance finding and one best management practice finding were identified in the
air portion of the audit. The compliance finding addre,_ses the air emissions monitoring
program and the best management practice finding addresses the use of the most
technically valid meteorological data in offsite airborne release calculations.

Surface Water:

There is one compliance finding in the surface water portion of the audit. LEHR-ER's 1991
Annual Site Environmental Report was inadequate because it did not demonstrate facility
compliance with stormwater reporting requirements.

Groundwater and Soils/Sediment/Biot.a:

One compliance finding and three best management practices were identified. The
compliance finding addresses the lack of a formal groundwater protection plan. The best
management practice findings relate to necessary additional studies to justify previous
technical decisions on well screen intervals, additional characterizations of the third
hydrostratigraphic unit (HSU), and the application of more reliable methodologies for
determination of aquifer conductivity.

Waste Manaqement:

The waste management portion of the environmental audit identified six compliance
findings and one best management practice finding. Three compliance findings relate to
the requirements governing a facility with interim status, including filing a revised Part A
permit application to cover changes in operations, filing annual reports, and developing a
written closure plan for the facilities. The other compliance findings address
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characterization of wastes, development of a contingency plan, and development of a
comprehensive hazardous and mixed waste management plan. The best management
practice finding addresses the need to formalize the operating record, including inspection
records, for the mixed waste storage facilities.

Toxic and Chemical Materials:

There are no findings in the toxic and chemical materials portion of the environmental
audit.

Inactive.Waste Sites:

Two compliance findings and one best management finding were identified. The
compliance findings relate to inadequacies of scope and methodologies of DOE-sponsored
site characterization studies relative to applicable Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) requirements and inadequate Health & Safety
plans. The best management practice finding relates to establishing consistent data
quality objectives for all sampling activities relating to the LEHR site.

No findings were identified in the radiation portion of the audit.

Quality Assurance:

There are three QA findings: two compliance findings and one best management practice
finding. The compliance findings address the following areas: general quality assurance
practices and interlaboratory performance evaluation programs. The best management
practice finding addresses the QA section of the annual site environment report for
Calendar Year 1991.

Environmental Management:

The environmental management component of the audit identified three compliance
findings and one best management practice finding. The compliance findings address the
environmental appraisal program, formality of environmental programs, and the
self-assessment program. The best management practice finding addresses internal and
external communications.

2.3 CAUSAL FACTORS SUMMARY

In an effort to understand why a finding occurred, a systematic approach was initiated to
perform a "root cause" analysis. This is a two-step process which first identifies the likely
underlying reasons the audit team believes contributed to each specific finding. This is
completed by asking a series of "why" questions to determine the apparent cause(s) for
the findings. These "causal factors" and related rationale(s) are identified at the end of the
discussion section of the appropriate finding. The next step is for line management to
identify the "root cause(s)" for the findings. Root causes are the most basic fundamental
causes which, if corrected, will prevent recurrence of the issues of concern.

2-6



The causal factors considered by the audit team are defined in Appendix F of this report.
The team identified seven (7) causal factors it believes contribute# to occurrence of the

findings (see Table 2-2 and Figure 2-2). The three (3) causal factors that appeared most
frequently are policy implement,_tion, procedures, and policy. Each of these causal factors
is discussed below.

policy Implementation - appeared most frequently as a causal factor in 13 of the 24 (54
percent) findings. This was ovident in all disciplines except air and quality assurance.
LEHR-ER's policy implementation to ensure full compliance with Federal and state
regulations, DOE Orders or LEHR-ER procedures was either lacking or inadequate.

Procedures - appeared as a causal factor in 11 of the 24 (46 percent) findings. This was
evident in all disciplines except surface water. LEHR-ER's procedures to ensure
implementation of Federal and state regulations, DOE Orders, and LEHR-ER policies were
either lacking or inadequate.

Policy - appeared as a causal factor in 5 of the 24 (21 percent) findings. This was evident
in groundwater, quality assurance, and inactive waste sites disciplines. Lack of policy was
evident at both SF and LEHR-ER levels and contributed to 5 findings.

The following section presents in detail the 24 findings identified during this audit. It also
provides an overview of each audit discipline. Finally, it discusses, in greater detail, the
causal factors that contribute to the findings.
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3.0 ENVIRONMENTAL_OyERVlEWSANDAUD__

The audit findings presentedin the following pages are not necessarilyin order of
importance. They are groupedby area of investigation,as listed in the Performance
Objectivesand Criteria for ConductingDOE EnvironmentalAudits (DOE/EH-O22g), and are
preceded by an overview, The overview describesthe approach taken by the technical
specialist in conductingthat portionof the audit; LEHR-ERprogramsand activities related
to the area of investigation:characterizationof the strengthsand weaknesses of LEHR-ER
activities; and a brief summaryof the findings.

Each findingis organizedinto tllree sections: the performance objective, the finding
statement, and a discussion, The performanceobjectivesspecify the particular practices
or standardsagainst wh=chthe findingis beingevaluated, as describedin the
DOE/EH-022g report listed above. The discussiondetailsthe facts and observations
supportingthe finding. The discussionalso providesa summary of the causal factors for
the deficiency.

Within each finding, referencesto other findings, interviews, and documents are presented
parenthetically, An example of a referenced finding is: "(see FindingAtCF-1 or
A/BMPF-1)," in which "A" reflects "Air," "CF" reflects "ComplianceFinding," "BMPF"
reflects the "best management practicesfinding," and "1" is the finding number. Other
abbreviationsused to identify findingsare as follows:

A Air
SW Surface Water/DrinkingWater
GW Groundwater and SoilsSediment/Biota
WM Waste Management
TCM Toxic and ChemicalMaterials
QA Quality Assurance
RAD Radiation
IWS Inactive Waste Sites
EM EnvironmentalManagement

These abbreviations are used so that the readercan moreeasily determinethe specific
areas of investigation from which the finding was derived.

Several of the technical specialistson the audit team covered more than one of the areas
listedabove. As such, interviews and document reviews quite often were completed with
multiple areas of responsibilityin mind. In order to reduce unnecessaryduplication when
referencing interviews and documents,they are identified as follows. An example of a
referenced interview is (I-WM-1) where "1"signifiesan interview, "WM" represents an
individualaudit area (i.e., "waste management" inthis example), and "1" is the specifically
assignedsequential interview number. Documentsreferenced for this environmental audit
are numberedstarting with "LEHR," and followed by a sequentialnumber, The lists of
documentsreviewed and interviewsconductedare presented in Appendices D and E,
respectively. Additionally, apparent causalfactors are discussedfor each finding and are
defined in Appendix F.
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3.1 AIR

3.1,1

The purpose of the air portion of the environmental audit was to evaluate facility
compliancewith regulationspromulgated by the U.S. EnvironmentalProtectionAgency
(EPA). includingthe Clean Air Act (CAA) and the National EmissionsStandards for
HazardousAir Pollutants(NESHAPa); State of California air pollution regulations;the
Yolo/SoianoAir PollutionControl District rules and regulations; DOE Directives; and best
managementpractices,which ere generally accepted standard proceduresused by both
=ndustryand government. Table 3-1 lists the regulations and guidelinesused in this
portionof the audit.

The generalapproach to the air assessment at LEHR-ERincludedan examination of air
sourcesandemissioncontrols; observation of ambient air samplingand exheu;t stack
testing procedures;interviews with site personnel responsiblefor air samplingand
report=ng;and review of standard operating procedures(SOPs). monitoring plans.
regulations,and site reports relating to air issues.

Air emissionsfrom LEHR-ERconsist primarily of air exhausted from the interiorof buildings
undergoingdecontaminationand decommissioning (D&D) operations. Contaminants
potentiallyreleasedduring D&D include radionuclideparticulates end asbestos(only during
asbestosremovaloperations). All air exhausts during D&D are filtered by a doublehigh
efficiency particulateair (HEPA) system prior to release to the environment(I-A-1).
Other potentialsourcesof air releases includeemission from LEHR-ERvehiclesand
industrialequipmentand fugitive dusts liberated from outdoorareas of the site, such as
the DOE trencharea. There are no site refueling operationsthat requireemissionsrelease
permits. The wheel-mountedportable diesel generator used by the D&DSC is exempt from
emissionspermittingunderYolo/Solano County requirements (I-A_I) (LEHR-274).

The site D&D activities involving asbestos removal were permitted understate and local
permits (LEHR-159 and LEHR-272). Asbestos removal operationswere completed in
December 1992 (i-A-1).

LEHR-ERfiles an annual report with DOE to verify site emissionsaccordingto NESHAPs
requirements. Routineair effluent monitoring is conductedaccordingto the guidelinesin
the LEHREnvironmentalMonitoring and SurveillancePlan (LEHR-014). The samplingis
done by a contractor to the EMO and consistsof rooftop monitoring of emissionsfrom the
HEPAfilteredexhaust stacks. The sample data is used to confirm the AIRDOStCAP-88
method modelledemissionsdata as reported under NESHAPsguidelines(LEHR-O14,
Section 2.2).

In-stackmonitoringof emissionsfrom the HEPA exhausts is done by a health physics
subcontractorto the D&D operations. Exhaust stacks are continuouslysampled employing
equipment with air drawn though a glass fiber filter. The collected radionuclide
particulatesare analyzed in an onsite laboratory maintained by the D&D contractor.
Sample data from the exhaust stack monitoring is reported to the D&D contractor.
There is minimal risk from LEHR-ERemissionsto onsite/offsite populationsas indicatedby
the modelledNESHAPsdata. Overall, the engineeredcontrols and procedural requirements
of currentD&D activities (i.e., HEPA filtered exhausts) appear sufficient to prevent
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TABLE3.1
LIST OF AIR

REOULATIONB/REQUIREMENTB/OUIDELINE$

Reoulitioni/
Requirements/ lieodonl/Tltlei Autho_y
Guidelines

DOE 5400,1 General EnvironmentalProtection Program DOE
_ Ill __ -_ _ Ilflllr i[i j_l -- illlll I ................... j. --_= _L -_.:: -_'_ :_L

DOEiEH-O173T EnvironmentalRegulatory Guide for DOE
RadiotogicalEffluent Monitoring and
EnvironmentalSurveillance

; Z::;:_ _ 7 __ IInll __ ___ :ll, IJllllrll II _ ........ i =--- ! i ill_ _ I -- __ _ ILL_ ...... L ..........

40 CFR50-88 Clean Air Act Implementing Regulations EP A ...........

40 CFR61 National Emissions Standards for Hazardous EPA
Air Pollutants (NESHAPs)

' - " , i -- liliI ][l,r . llIl[ LL ..... _ ............. L _"_ _ .._,...-.._ _ .....

NQA-1 Quality Assurance Program Requirements ANSI/ASME
for Nuclear Faciliti=s

....... iJ:_. II llll J _3_ _____ I] Illl I! I .... ---- I II ILl ....... 11 --- _ : ......

EPA-450/4-87-013 On-Site Meteorologic_l ProgramGuidance EPA
for Regulatory Modeling Applications

III J_ ........ --- -- -- -- iij I1! I ............. _ ......

Titles Ill-iV Clean Air Act Amendments of 1990 EPA
I _; ---- _ .... _ .... I I /I 'llllI/ Ill' ,I 'llll I [ .... L__ =_ .... ] ..... _ .... : --=

California Code of California Air Pollution Control Regulations CARB
Regulations
Titles i7 and 26
II I _ II IIIilliI _ Ii" .... -L j___ J --- i ii,llJi .... ( "'I"I" "'' - . ._._ li'['II .... .......

YolotSolanoCounty Yale/Selene County Rulesand Regulations Yale/Selene Air
Rulesand (March 1990) PollutionControl
Regulations District
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potential airborne particulate emission from leaving the LEHR.ERsite, A deficiency in the
LEHR-ERprogramis that the air monitoringas conductedby LEHR-ER(i,e., rooftop
monttorir_q)does not occur at the point specified in the environmentalmonitoring plan,

One compliance finding and one belt managementpractice findingwere identified in the
air portion of the audit. The compliance findingaddressesthe air umissionsmonitoring
program and the best management practice findingaddressesthe use of tt_emost
technically valid meteorologicaldata,

3-4



3.1.2 Com_lanaa F_lndl_

A/CF-I: Air EmissionsMonitoring

Performan©aObjeotlvs: 40 CFR 61, Subpart H, "National EmissionStandard for
Radionuclidasother than Radon from DOE Facilities," Paragraph61 ,g3(b)(4)(i), requires
periodicconfirmatory measurementsto verify low emissionsfor release points that have a
potential to release radionuclldasto the air,

DOE 5400.1, "General EnvironmentalProtectionProgram,"Chapter IV, Section §, requires
that effluent monitoring programsverify compliancewith applicableFederal, state, and
local regulations,

DOE 15400,5, "RadiationProtection of the Publicand the Environment,"Chapter 2
Section 8(b)(1), states that "Analyticalmodelsusedfor dosecalculationsshallbe
appropriate for characteristics of emissions."

Section 2.2, Addendum I, of the LEHREnvironmentalMonitoringand SurveillancePlan
(LEHR.014) requires that air sampling wilt be conductedat the release stack or release
location from the building.

Rndlng: As observedby the audit team, air effluent monitoringexhaust stack AH-1B is
not done at the release point of the stack as required by the LEHREnvironmental
Monitoringand SurveillancePlan,

Discussion: The EnvironmentalRegulatoryGuidefor RadiologicalEffluent Monitoring end
EnvironmentalSurveillance(DOE/EH-0173T)requires facilitiesto submit annual reports to
DOE that demonstrate compliancewith National EmissionStandard for Hazardous Air
Pollutants (NESHAPa)limitations. Section 2,2, AddendumI, of the LEHR Environmental
Monitoring and SurveillancePlan (LEHR.014)identifies that air effluent monitoring is
conducted "either at the release stack or releaselocationfrom the building"and that the
sampling "fills Isic] the requirementsof NESHAPsperiodicconfirmatory sample
requirements," The air effluent monitoringprogramconsistsof rooftop area monitoring
around the high efficiency particulatesir filter (HEPA)exhauststacks on buildingsAH-1
and AH-2. As observedby the audit team, the samplefrom stack AH-1B was collected at
a distance of 2-3 meters from the exhauststack as determined by the sampler's
interpretation of wind direction indicatedby a windsock locatedon an adjacent building.
In addition, the sample was collectedbelow the releasepoint of the stack. At the time of
the audit, the samples were collected underdraft standard operatingprocedures(SOPs)
(I-A-3), Basedon visual observationsof the audit team, this sampling does not meet the
requirementsfor monitoringat the releasepoint, as requiredby the LEHR Monitoring and
SurveillancePlan,

The apparent causal factors for this findingare inadequatelydeveloped_ in
conducting air samplingundera draft SOP, and inadequate _ of the sample collection
to allow for monitoring at the stack releasepoint.
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3.1.3 _nimamant. PrlLCtlml_Flndln=

AIBMPF.I: Offstte AirborneRelease Dose Calculations

Performance Objective: Bestmanagement practice suggests that the most scientifically
valid meteorologicaldata be used when calculatingairborne environmentaldose exposures
using the AIRDOS/CAP-88 model end that environmental planereflect the use of the
appropriatedata.

Finding: The EnvironmentalMonitoringand SurveillancePlan does not reflect the use of
the appropriatemeteorologicalstation data for calculating emissionsderived from
AIRDOSICAP-88 models,

Dlsousslon: The EPA AIRDOS/CAP-88 computer models require technically valid data to
be used for the calculations, The intent is to demonstrate the airborneradioiogicaldose to
the offstte population, The AiRDOS/CAP.S8 models require meteorologicaldata to be
input in the supported STAR format, The Air EmissionsAnnual Report for Calendar Year
1991 (LEHR-015) cites the use of STAR data from the National Weather Service Station at
UC-Berkeley;the EnvironmentalMonitoringend SurveillancePlan Addendum 1 (LEHR-014)
specifies the use of the data from the UCD ClimatologicalStation; LEHR Environmental
Walk-Through(LEHR-083) SF indicatesthe use of data from the Sacramento National
Weather Service Station, UC-Barkeleyis located over 50 miles west of LEHRand lies
within a coastalweather regime, Meteorologicaldata from Berkeleydoes not approximate
the weather conditionsat LEHR, which is located in the Sacramento Valley,

Duringthe audit, the Air EmissionsAnnual Report for Calendar Year 1992 was issued
using the most appropriatemeteorologicaldata. The EnvironmentalMonitoringand
SurveillancePlan will needto be revisedto reflect the change,

However, the weather stationsat UCD and Sacramento are located within the same
general meteorologicregimeas LEHRand either one can be used for the AIRDOS model,

The apparent causal factorsfor this finding are inadequategEg._ for usingconsistent
and valid meteorologicaldata in modellingemissions from LEHR-ERand_ to
ensurethat a consistentdata source is used.
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3.2 SURFACE WATER/DRINKING WATER

3.2,1

The purpose of the surface water portion of the LEHR-ER Environmental Audit w_ls to
evaluate compliance with Federal, State of California, and local water pollution c¢_ntrol
regulations established in conformance with the Clean Water Act (CWA) and with drinking
water requirements established under the Safe Drinking Water Act (SDWA), The audit
also evaluated adherence to DOE Orders and best management practices (BMPs) which are
generally accepted standard procedures used in industry and government, Table 3-2 lists
the relevant regulations and guidance,

The approach to the surface water portion of the audit included observation of surface
water migration pathways (i,e., sanitary and stormwater conduits) at LEHR-ER,
observation of surface water sampling locations, interviews with site personnel about
stormwater discharge, the protection of sanitary sewers from contamination during D&D
operations, surface water monitoring procedures, and review of documents including UCD
National Pollutant Discharge Elimination System (NPDES) stormwater permits, surface
water monitoring plans, and site drainage maps.

Potable water is provided to the LEHR-ER site by UCD from the University's drinking water
system, The UCD facility is considered a "large" water system under California law and is
responsible to comply with regulations regarding water purification and sampling (I-SW-5).
Domestic water for the UCD water system is obtained from deep (1,100 -
1,400 ft, depth) wells located on campus north of LEHR, Bottled drinking water, obtained
from a local commercial water supplier is also supplied to some offices at the site as a
matter of personal preference and to LEHR-ER Project trailers since they are not connected
to any water source, LEHR-ER is riot subject to reporting requirements for drinking water.

Sanitary waste water from LEHR-ER is collected by the UCD sewer system and treated at
the UCD wastewater treatment plant located approximately 1,5 miles nr)rth of LEHR, The
wastewater treatment plant discharges treated secondary effluent to the South Fork of
Putah Creek immediately west of LEHR, under the conditions of NPDES permit
CA 007785, UCD has not imposed any pretreatment discharge requirements on LEHR-ER
(I-SW-5),

Sanitary drains located inside LEHR-ER buildings undergoing D&D have been sealed to
prevent potential contaminants from migrating to the sewer system, Sanitary wastes from
washrooms comprise the only wastewater effluent from LEHR-ER facilities.

Stormwater runoff from LEHR-ER is routed toward two discharge points, Runoff from the
paved portions of the °°Co field is collected along with sanitary discharge in the sewer
system which feeds the UCD wastewater treatment plant. Stormwater from the paved
areas around site buildings undergoing D&D and from a very limited portion of the DOE
trench area, is collected in a sump and pumped via a conduit under Old Davis Road, where
the stormwater discharges into a channel of the South Fork of Putah Creek just
downstream of the discharge point of the UCD Wastewater Plant (I-SW-7), Given the
topography of the western portion of LEHR, the majority of stormwater collected by the
surnp is derived from paved areas. The majority of the DOE trench area slopes away from
the sump and according to site personnel, no runoff has been observed to migrate
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TABLE 3-2
LIST OF SURFACE WATER/DRINKING WATER
REGULATIONS/REQUIREMENTS/GUIDELINES

DOE 5400.1 General Environmental Protection Program DOE
, , ,,.. , ,, ,,, ,,, ,,, - _

40 CFR 112 Oil Pollution Prevention EPA

40 CFR 122 National Pollutant Discharge Elimination EPA
System

40 CFR 141 National Primary Drinking Water Regulations EPA

Federal Register Final Stormwater Discharge Requirements EPA
November 19, 1990

,,.=, ,,., ,, ,, , ,
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from the trench area toward the sump (I-SW-1 and I-SW-2). There are no overland
stormwater runoff migration pathways from LEHR-ER.

The NPDES permit for the UCD wastewater discharge covers stormwater discharge from
the portion of the LEHR-ER that drains to the sanitary system (LEHR-031). The UCD
Notice of intent General Permit to Discharge Stormwater, March 26, 1992, does not
identify the stormwater discharge from the west side of LEHR-ER (LEHR-275).

Surface water is monitored quarterly according to the guidelines in the LEHR-ER
Environmental Monitoring and Surveillance Plan (LEHR-014). Stream samples are collected
from South Fork Putah Creek locations both upstream and downstream of the LEHR-ER.
Plans to sample stormwater runoff from LEHR are being developed.

Overall, the potential for offsite migration of water-borne contaminants from LEHR-ER via
sanitary and/or stormwater discharge is low. However, LEHR-ER has not adequately
addressed the regulatory status of stormwater discharge to the South Fork of Putah Creek,

The plugging of floor drains in buildings under decontamination and decommission
activities is a positive aspect of LEHR-ER protection of surface water resources.

There is one compliance finding in the surface water portion of the audit. LEHR's 1991
Annual Site Environmental Report was inadequate because it did not demonstrate facility
compliance with stormwater reporting requirements.
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3.2.2 Compliance FiqdinQ

SW/CF-I: Stormwater Discharge Identification in Annual Site
Environmental Report and Notification of NPDES and
Stormwater Permittee

Performance Objective: DOE 5400.1, "General Environmental Protection Program,"
Chapter II, Section 4a, requires the preparation of an Annual Site Environmental Report to
"confirm compliance with environmental standards and requirements." The February 13,
1992, supplement to DOE 5400.1, "Final Guidance for the Preparation of Site
Environmental Reports for Calendar Year 1991 ," identifies National Pollutant Discharge
Elimination System (NPDES) as one of the environmental standards to be covered by the
report.

Best management practices suggests that a facility notify the responsible site NPDES and
stormwater permit holder about potential stormwater discharge issues from that facility.

Finding: The 1991 Annual Site Environmental Report does not document LEHR-ER
compliance requirements for the California NPDES stormwater discharge regulations as
required by DOE 5400.1. In addition, there is no other documentation that LEHR-ER has
provided to UCD about LEHR-ER's stormwater discharge, or its Resource Conservation and
Recovery Act (RCRA) Part A interim status for the mixed waste storage facilities onsite,
which requires reporting as per the hazardous waste treatment, storage, or disposal facility
classification under the stormwater industrial discharge permit.

Discussion: Stormwater runoff from the paved areas around site buildings undergoing
D&D activities, and a limited portion of the DOE trench area, is collected by a sump
located near the clinic (LEHR-270) (I-SW-2). The runoff is then pumped via a lift station to
a ditch along the west side of Old Davis Road, which drains into the South Fork of Putah
Creek. This discharge point is not identified under the existing UCD NPDES permit.
Stormwater runoff from the paved portion of the e°Co field is discharged to a combined
sanitary/storm sewer and treated by the UCD wastewater treatment plant (I-SW-7).

Stormwater discharge from point sources is regulated under the Clean Water Act (CWA)
and NPDES (Federa! Reaister, November 19, 1990). The 1991 Annual Site Environmental
Report (LEHR-O02), does not address whether stormwater activities at the site are
conducted to comply with stormwater discharge regulations. LEHR-ER has a hazardous
waste storage facility onsite under RCRA Part A interim status. Hazardous waste
treatment, storage, or disposal facilities are one of the categories required to obtain an
industrial stormwater discharge permit under the California State Water Resources Control
Board sitewide general permit. As such, LEHR-ER's activities are subject to the water
control board's permit notification requirements. The annual report does not explain why
the facility is not subject to stormwater discharge reporting requirements based on RCR,_
Part A permit interim status.

In addition, there is no other documentation that LEHR-ER has provided to UCD (holder of
NPDES and stormwater permits for the campus) about LEHR-ER's potential stormwater
reporting requirements because of RCRA Part A permit interim status. UCD's NPDES
permit covers discharges from the University's Wastewater Plant and in March 1992, UCD
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submitted a Notice of Intent General Permit to Discharge Stormwater (LEHR-275), Neither
permit appearsto address stormwater runoff dischargefrom LEHR-ERfacilities.

The apparent causal factor for this finding is inadequate [}olicYimplemel_tationto properly
identify and document the status of LEHR-ERregardingstormwater dischargeand
personrle!that do not have full knowledge of stormwater permit requirements.
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3.3 GROUNDWATER AND SOILS/SEDIMENT/BIOTA

3.3. I Overview

The groundwater portion of the environmental audit evaluated the groundwater protection
and monitoring programs at LEHR-ER for their compliance with DOE Orders; Federal, state,
and local regulations; applicable technical guidances published by the Environmental
Protection Agency (EPA); and industry best management practices, as identified in Table
3-3. This portion of the audit also extended to the evaluation of soils; sediment, and biota
media investigations conducted at LEHR-ER.

Audit activities included reviews of relevant technical reports reldting to the site
characterization activities at LEHR-ER performed under Phase II of the site characterization
study, review of aquifer characterization and groundwater chemical quality data collected
as part of the Phase II study, reviews of records pertaining to well installation and
destruction, interviews with DOE and EMO personnel and the LEHR-ER S&GSC responsible
for groundwater characterizations and monitoring, and observation of groundwater
monitoring well sampling activities which coincided with the field investigation portion of
this audit.

LEHR is located in the southwestern portion of the Sacramento Valley, a topographic
feature characterized by thick sections of sedimentary deposits originating from the
erosion of the surrounding hills and mountains. The Sacramento Valley is defined by the
Coast Ranges to the west, the Transverse Range to the south, the Cascade Range to the
north, and the Sierra Nevada Mountains to the east. Eight distinct lithologies, ranging in
age from Jurassic to Recent, have been identified within the Sacramento Valley.

Surface soils and subsoils beneath LEHR consist of fine sandy loam. Surface soils are
sandy, grading to gravelly, loamy silt sand and clay with depth. Subsoils beneath LEHR
are characterized as relatively to highly permeable with good drainage. The largest stream
in the immediate area, Putah Creek, the south fork of which flows east immediately south
of the LEHR site, has developed an alluvial fan, the Putah Plain, which slopes east toward
the Sacramento River. The LEHR site is located on the distal portion of the Putah Plain.
Sediments comprising the Putah Plain consist mainly of silts and clays intermixed with
lenses and zones of coarse-grained sands, gravels, and cobbles. In the LEHR area, the
Putah Plain has a nominal thickness of 180 feet.

At least three hydrostratigraphic units (HSUs) exist within the recent-aged sediments of
the Putah Plain, all believed to be recharged primarily by infiltration of local precipitation,
leakage from surface water bodies (including the south fork of Putah Creek), and
agricultural irrigation return flows. Groundwater is encountered beneath the LEHR site at
depths ranging from 45 to 130 feet below ground surface (bgs). The first (uppermost)
HSU consists of fine-grained sandy silts to sandy clays. Groundwater elevations in the
sediments beneath LEHR range from 45-70 feet and appear to be dependent on agricultural
pumping and precipitation, undergoing dramatic seasonal fluctuations. Gradients in the
first HSU are shallow, flow is approximately 1.6 feet/year to the northeast and
productivity is low. No production wells are known to be completed in the first HSU. The
second HSU consists of coarse sands, gravels, and cobbles. Groundwater flow in the
second HSU is estimated to be generally to the east-northeast at an estimated 71
feet/year.
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TABLE 3-3
LIST OF GROUNDWATER AND SOILS/SEDIMENT/BIOTA

REGULATIONS/REQUIREMENTS/GUIDELINES

RagulatlOni! '_ : :: :: :: ::
Requtrementl/::: :: ?:: : :: Sectlons_ltle : : :Authority

DOE 5400, I General Environmental Protection Program DOE
Illlll IIII [ I _ IIIIIII __ _- -- _ I __ :::-- :_L I I J: I!lll ..........._i I I]111 II :L _ i :. "= _

DOE 5400.4 Comprehensive Environmental Response, DOE
Compensation, and Liability Act
Requirements

I Ill _ 1l]_ It7 ---- [ ...... __ ii I __ -- illr ...... _ I[ ____ " ..... i [mill, ii,

40 CFR 260-280 Hazardous Waste Regulations EPA
.... .-- --=" ] - r .... lllllllllll If _ l ___ : l llll __: Ill rl , ,,I l ,,1,, J_ -- ,l,,,l, ...... [ - l

OWSER Directive Guidance f,_r Conducting Remedial EPA
9355,301 Investigations and Feasibility Studies Under

CERCLA
-- I,II _ I]II jl ...... • __ II __ r __ : I I _ i,}_I -- . I Ill I _ [ , IlIl L

OWSER Directive RCRA Groundwater Monitoring Technical EPA
9950.1 Enforcement Guidance Document

.... __ i Illll [If - i ..... ]l - ,l :: L[ ll!ll _: fill l I _ l IllllI - L - ill. - ....

OWSER Directive RCRA Groundwater Monitoring Technical EPA
9950.2 Enforcement Guidance Document

__ '" _J Ill ._ l _ llllll ..... ,,,,,lr .I__ ,,],,,l II J l Ill __ llll fill __ - _ __ _ .....

OWSER Directive Operations and Maintenance Guide, RCRA EPA
9950.3 Groundwater Monitoring Systems
l -- .. ,, i i ,, l,, , L J: --:: ,,,,,, . , i .... i ,l , __ j ,,,

23 CCR, Sections California Water Regulations State of
2050-2836 California

, _ -....... ,,,,,, , .... - __: , ,,., _ -:: . ,,,, ___. , _ ,l _ ., ___ , ,, ,, ,,,,,,,,, ......

22 CCR, Division 4, California Drinking Water Quality Standards State of
Chapters 15-17 California

California Health California Safe Drinking Water and Toxic State of
and Safety Code, Enforcement Act of 1986 (California California
Division 20, Proposition 65)
Section 25249.5 et
seq.

.... fl,ll I. I iiii III -- iiii iiii IIIII _ lllm ,i i iiiii ................ -. _

California California Well Standards, Part III State of
Department of California
Water Resources
Bulletin 74-90
, ..... , ,,, _ ,,, _ _ ,,,,,,,,, , , ,,,,, , ,, ,,, _ ,,,,

California Health California Drinking Water Act of !989 State of
and Safety Code, California
Division 5
.,, _ ,,,,, - _, : ,, L, ,,,,,,i "" ::._, ,,,,,, :- "'" '"' "" :-_, ,, ,_ __ ....... " i JJ,,' '"I ' :__ ,. -_7 :, ,-,_;, :: :::-'_- _-::, ,,, _: _!'-=
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Some privately-owned potable supply walls and agricultural wells are screened in the
second HSU in the vicinity of the LEHR facility. Withdrawal wells screened in the second
HSU (i.e,, irrigation wells) are believed to have large areas of influence and their pumping
results in large cones of depression. Groundwater in both the first and second HSUs
exists at water table conditions, although the second HSU may be locally semi-confined.
LEHR-ER site restoration studies have determined that the first and second HSU are

strongly hydraulically connected (LEHR-O11 ).

Alluvial fan sediments lie conformably on the Tehama Formation, a
Pliocene-Pleistocene-aged (Tertiary) fluvial (and possibly lacustrine) deposit consisting of
moderately compacted clays, silts, and silty sand enclosing lenses of sand, silt, gravel, and
conglomerates cemented with calcium carbonate. The sediments range in thickness from
1,500 to 2,500 feet beneath the Putah Plain and comprise the principal water-bearing
formation in the area, supplying the majority of water for the potable water supply of the
City of Davis and all of the water for the UCD community supply. However, the City of
Davis also maintains potable water wells in the third hydrostratigraphic unit of the
alluvium,

Vadose zone soils, as well as the first and second HSUs have been extensively studied
through a phased and ongoing site characterization study, Collectively, site
characterization activities have resulted in the installation and sampling of eighteen
groundwater monitoring wells (completed in both the first and second HSUs), the
collection and analysis of over 272 surface and subsurface soil samples, and the collection
of surface water and sediment samples from Putah Creek. Groundwater characterization
studies have also been supported by lysimeter installations and cone penetrometer (CPT)
studies. Organic, inorganic, and radioiogical contamination has been observed in both the
first and second HSUs. The third HSU is believed to be hydraulically isolated from more
shallow HSUs by over 90 feet of relatively impermeable clays. However, studies to
determine the continuity of these clays and to confirm hydraulic isolation of the third HSU
and evaluate its chemical quality have not yet occurred. Quarterly sampling of surface
water and groundwater is ongoing. Beginning by the close of FY 1993, soil, sediment,
and biota (e.g., vegetation) sampling will performed annually in accordance with the site's
Environmental Monitoring and Surveillance Plan (LEHR-014),

Contaminants potentially related to past activities on the LEHR site have been observed in
soils and sediments at elevated levels, but significant concentrations that would warrant
immediate response actions (removal) have not been encountered. Concentrations above
the Maximum Contaminant Levels (MCLs) of certain inorganic (e.g., chromium VI and
nitrate) and organic (e.g., chloroform) contaminants have been observed in some
groundwater monitoring locations in both the first and second HSU. However, the current
body of evidence suggests that significant offsite migrations of contaminants has not
occurred. Independent sampling of offsite downgradient potable wells have supported this
conceptual model (I-GW-5). Additional groundwater monitoring is planned for
downgradient onsite and offsite locations. Also, because other area activities in the LEHR
vicinity have the potential to introduce contaminants similar to those of concern for the
LEHR site (e.g., agricultural practices that may have been the source of nitrate
contamination), additional efforts to establish background groundwater characteristics will
involve the installation of additional monitoring wells in offsite upgradient locations.
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Overall, the technical activities relating to groundwp_ur characterization and monitorin0
(well placement, installation, and sampling, cone penetrometer studies, soil
characterizations, data interpretation, aquifer modeling) are of high quality, Technical
conclusions appear defensible, although confirmatory studies are warranted in some area,,',
Despite the extensive efforts to date to characterize groundwater and groundwater
contamination, several fundamental issues still remain unanswered; the precise areal and
vertical extent of contamination; the extent of the offsite contaminant migration (especially
as it may jeopardize private potable water supplies); and potential contamination of lower
hydrostratigraphic units, However, work plans under development are expected to
address each of these unresolved issues,

Regarding liability issue, DOE has agreed to conduct characterization for the LEHR site to
assist in determining future liability for site remediation. No specific assignment of DOE
liability is implied by any finding in this report,

One compliance finding and three best management practices were identified, The
compliance finding addresses the lack of a formal groundwater protection plan. The best
management practice findings relate to necessary additional studies to justify previous
technical decisions on well screen intervals, additional characterizations of the third HSU,
and the application of more reliable methodologies for determination of aquifer
conductivity.
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3.3.2 ComDlianoe Flnd!_

GW/CF-1 : Comprehensive Groundwater Protaatlon Management
Program and Groundwater Monitoring Plan

Performanoe ObJe(:tlve: DOE 5400,1, "General Environmental Protection Program,"
Chapter III, Section 4a, requires that a Groundwater Protection Management Program Plan
(GPMPP) be completed by May 1990. The GPMPP shall include: (1) documentation of the
groundwater regime with respect to quantity and quality; (2) design and implementation of
a groundwater monitoring program to support resource management and comply with
environmental laws and regulations; (3) a management program for groundwater
protection and remediation, including specific Safe Drinking Water Act (SDWA), Resource
Conservation and Recovery Act (RCRA) and Comprehensive Environmental Response.
Compensation and Liability Act (CERCLA) actions; (4) a summary and identification of
areas that may be contaminated with hazardous substances; (5) strategies for controlling
sources of these contaminants; (6) a remedial action program that is part of the site
CERCLA program required in DOE 5400,4; and (7) decontamination and decommissioning,
and other remedial programs contained in DOE Directives.

Chapter IV, Section 9 of DOE 5400,1 requires that a Groundwater Monitoring Plan (GMP)
be developed as a specific element of the groundwater protection management program by
November 1991 and that the GMP address regulations and requirements applicable to
groundwater protection and monitoring in development of sampling strategies and
sampling and analysis plans and data management,

Finding: The GPMPP and GMP have not been formally established for the LEHR-ER project
as required by DOE 5400,1,

Discussion: A number of the substantive elements required to be included in the GPMPP
are addressed in the groundwater monitoring activities included in the Phase ii site
characterization studies. Although the characterization study was designed to satisfy the
substantive and procedural requirements of the CERCLA program, it does also meet many
of the requirements of DOE 5400.1 with respect to the GPMPP for the LEHR-ER project.
However, these activities have not been formally incorporated into a final GPMPP,
Likewise, quarterly groundwater monitoring activities that are occurring as part of the
on-going site characterization study are substantively the same as required to be included
in the GMP. Again, however, a GMP has not been formally adopted.

Although a number of substantive elements of groundwater protection and monitoring that
should be contained in LEHR-ER's GPMPP and GMP are already addressed within ongoing
and planned site characterization activities, there are additional activities and
circumstances at LEHR which have the potential to impact groundwater and which,
therefore, must also be addressed in the formal groundwater management/groundwater
protection planning processes, Examples of other relevant GPMPP and GMP elements that
are not now being formally addressed as a consequence of the ongoing site
characterization study include the following:

• a strategy for controlling impacts from subsidence of shallow waste burial
trenches;
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= mitigatingthe potential impacts to groundwater that may result from D&D of
the Imhoff facility end other undergroundstructures (e.g,, holdingtanks,
piping and sewage lines) through appropriateadministrative and engineering
controls;

= addressingthe potential impacts from spills or leaks of radioactive sludge
remainingin the tanker in the southwest corner throughadministrative
controlsand spillcontingencyplanning;

• strategies for investigatingthe third HSU which preventsit from inadvertent
contaminationduringthe characterization study; and

= groundwaterassessmentstrategies and interim control measures for offsite
locationspotentiallyimpacted by contaminant migrationfrom the LEHR-ER
site,

The apparentcausal factors for this findingare inadequate policvJmolem_tatiqD in that
the requirementsof DOE 5400,1 related to the preparationof a GPMPP and GMP have not
been implementedand inadequateDL_ that failed to formalize LEHR-ER
groundwatermonitoringactivities as required in DOE 5400.1,
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3.3.3 Bast Mar.re_ernestPraotiaeFJndlnna

GW/BMPF.I: Characterizationof the Third Hydrostretlgraphi©Unit

PerformanoeObjeotlve: Best management practice suggeststhat all hydrostratigrephic
units (Haas) beneath the LEHRsite shouldbe evaluatedand characterizedas necessaryto
determine if adverse impacts have occurred, Such evaluations are especiallyimportant
when the HSU is utilized as s potable water supply source in an (apparent) downgredient
direction from identified LEHRcontaminationsources,

Finding: The third HSU beneath the LEHRsite has not been fully characterizedfor impacts
from LEHRcontaminant migrations.

Dtsousslon: No sampling of the third HSU has yet occurredas part of the site
characterizationstudy, General water resourcestudiesperformed in the geographicarea
and well construction logs for wells completed in the third HSU indicate that the third HSU
is separated from more shailnw HSUs by 80 to 100 feet of relatively impermeableclays
which are believed to act as an aquitard (LEHR-0t 1), The third HSU is believedto be
hydraulicallyisolated from the first and second HSUs, but this lack of communicationis
inferredfrom other studies and not confirmed by data or investigationsconductedas part
of the Phase ii characterizationstudy, Likewise, no contaminant migrationpathway has
been defined by which LEHRcontaminantscould reach the third HSU, but no studieshave
yet been performed that would support this. The S&GSC has recommendedadditional
investigationsof the third HSU (LEHR.011),

One exploratory boring and one groundwater monitoringwell to the third HSU are planned
for future studies (I-GW-1 and I.GW-8). it was further proposed that this exploratory
boringwould be located in the vicinity of a previously identifiedhot spot of secondHSU
contamination to maximize the opportunity of identifyinga LEHRcontaminantin the third
HSU (I-GW-8), Although it is expected that the drillingmethodsemployedwill involve the
use of casingsthrough all contaminated zones encountered to minimizethe potential for
contaminant migration, it may be more appropriate to install the boringinto the th,rd HSU
in an area relatively free of soil or groundwater contaminationto prevent the boringfrom
becomingan inadvertent artificial conduit of LEHRcontaminants to an otherwise
uncontaminatedthird HSU.

it is expected that a careful comparison of water chemistriesin the secondand third HSUs
would be performed in order to determint_if communicationexists between the second
and third HSUs (I-GW-7). In doing so, it may be safest to select naturallyoccurring
moieties for conducting such water chemistry comparisons, rather than LEHR-related
contaminants that ere uniqueto the natural chemical profiles of the groundwsters being

i restoration is awarestud ed. The site contractor of, end sensitive to, these issuesand is
expected to address the exploration of the third HSU and its hydraulicconnectionto other
HSUs in future studies.

The apparent causal factors for this findingare ineffective pO!iCyfor the prompt
identification of all pathways of offsite contaminant migration, and a failureto correctly
identify the r.JJ_associated with contaminant migrationsvia pathways for which no
characterizationstudies have been performed.
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GW/BMPF*2: MonitoringWell Boreenintervals

Parform|noe Obje©ttva: Best management practice suggeststhat when circumstantial
factors require variance from standard practices, additional effort shouldbe expendedto
justify technical decisions8na to ensure that unconventionalprocedureshave not
introduced error or bias to the resultingdata or study conclusions,

Finding: The recently completed Phase II site characterizationstudy did not contain work
elements specifically designedto justify the decisionto utilizelonger than normalscreen
intervals in groundwater monitoringwells and to determinethe resultingimpacts to
sampl,ng data from wells utilizingsuch longerscreen intervals.

Dlaouelton: The primary responsibilitiesof a site characterizationstudy involvethe
identification of contaminant migration pathways end 8 dsterm,nationof the presenceor
absenceof site contaminants in those pathways. Additionally,however, in the case of
migrationof contaminants in saturated zones, accurate fate end transportmodels,as well
as the ability to correctly assessand select remediationalternativesrely not only on
determiningthe presence, but also the vertical distribution(or stratification),of
contaminants. Conventionalguidance suggests that screen intervalsfor groundwater
monitoringwells be kept to a maximum length of 10 feet and that additionalwells be
installed as necessary to evaluate saturated zones of substantiallygreater thicknesses.

The monitoring wells installedin the first hydrostratigraphicunit (HSU) as part of original
(Phaset) characterization study have been found to be dry (and thereforeuseless)during
soma parts of the year due to fluctuation of water levels in that HSU. Site-specific
subsurface conditionsuggest that a similar problemcould also occurin the secondHSU,
although to e lesser extent. In recognitionof these earlierproblems, the technicaldecision
was made in the Phase It study that screens would be set a greater depths and that longer
screen intervals would be used in monitoringwells installedas part of that study.
Consequently, screen lengths of 115and 25 feet, respectively, were usedfor the additional
monitoring wells installed in the first and secondHSUs (LEHR-011; I-IWS-8). (Usa of the
25.foot screen interval in the second HSU monitoring wells was specifically designedto
ensurethat water samplesrepresent 7S percent of the verticalcross-sectionof the second
HSU.) While these deeper set and longerscreen lengths will overcomewater level
fluctuation problems, their use may also introducean unknown dilutionerror to sample
resultsin those instances when the contaminantsare stratified in the aquiferbeing
sampled,

The LEHRsite contaminants all have moderate to high water solubilitiesand other
evidencesuggests that they have reached the HSUs primarily throughsolution
mechanisms rather than by mechanicaltransport or capillaryaction. It has also been
establishedthat both the first and secondHSUs are subject to dramaticwater level
changes due to changing recharge rates and pumping influences. Consequently,it can be
reasonablyexpected that the contaminants will be evenly distributedthroughoutthe
verticalcross-sections of the HSUs in which they are present. Nevertheless,additional
studiesdesigned to confirm the uniformity of this vertical distribution(i.e., the absenceof
stratification of contaminants) are warranted to fully defend the representativenessof
contaminant concentration data upon which site fate at10transport modelsere based. The
S&GSC recognizes the potential for dilutionerrorsintroducedas a resultof the use of
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longer screen intervalswhen contaminant stratifications also exist and has indicated the
intentiontoaddressthisissueinfuturestudies,

The apparent causal factor for this finding ts inadequate_ which has not required
sufficiently detaileddefinition of site conditionsand the collection of necessarydata to
support overallconclusionson environmentalimpacts,
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GW/BMPF-3: Groundwater Conductivity Studies

PerformanoeObjective: Best managementpractice suggeststhat when circumstantial
factors preempt the applicationof necessary and appropriatetechniques for determination
of critical site parameters,alternative studiesshouldbe identified end implementedthat
will justify the resultsobtainedfrom the applicationof the selected technologyand identify
any errorsthat may have beenintroduced,

Finding: Aquifer slugtesting performedduringthe Phase II Site Characterizationstudy
may not have resultedin sufficientlyreliabledeterminationsof hydraulicconductivittesand
inter-communicationsfor the first and secondhydrostratigraphicunits (HSUs) and more
appropriateaquifer pumpingtests have not yet been pursued,

Discussion: As part of the PhaseIJISite Characterizationstudy, the site restoration
contractor performedrisingand failing head slugtests on the first and secondHSUs
(LEHR-011), Tests were conduct.d at nine monitoringwells completed in the first HSU
and in one monitoring well finishedin the secondHSU, It was the originalintention of the
Phase II work plan that slugtests would be precursorsto more reliableaquifer pumping
tests (both stepped-rateand long-term)that would also be conducted in order to get e
more precisedeterminationof hydraulicconductivity, transmissivity, and aquiferyield
(LEHR-046; I-LEHR-IO). However, concernsabout the anticipated difficulty and cost of
disposalof potentiallycontaminatedgroundwater that would result from such pumping
tests resulted in a decisionto rely'only on the slug tests for determinations of HSU
conductivities,

Site-specific subsurface conditionsat LEHR may introduce substantial uncertainty into
conductivity resultsdeterminedby slugtesting aloneat discrete locations within any HSU,
Other evidenceassembledduringthe Phase II study suggests that the secondHSU may be
semi-confinedon a localizedbasisduringperiods of groundwater level increases(normally
SeptemberthroughMay), further suggestingthat variations in hydraulic conductivitywith
location may also exist, Also, it is believedthat the first and secondHSUs are generally in
hydrauliccommunicationbut the extent and intensity of that communicationis thought to
vary with location. Becausethey measurerecovery of the aquifer at a singlepoint, slug
tests may not be sufficientlysensitive to suchspatial variations in aquifer parameters or to
mechanismsof groundwatermovementsuchas movement between saturated zones,

Finally, it was learnedduringthe courseof this audit that it may be technically feasible to
conduct pumpingtest at areascontiguousto LEHRand under the control of UCD, Areas
were identified which alreadycontainagriculturalpumping wells, the construction
parameters and integrity of which arealreadydocumented (I-GW-5), And, becausethe
stratigraphythroughout this portionof the SacramentoValley is known to be generally
uniform, performingthe pumpingtests at offsite locations and extrapolating the resultsto
the LEHRsite would appearto be a technicallyacceptable alternative that would not
introduceunacceptableerror, The site restorationcontractor is expected to introduce
work elements into future studiesdesignedto produce more defensible hydraulic
conductivityvalues,

The apparent causal factor for this finding is inadequate DoIicv implementationthat failed
to require the performance of 'workelementsnecessary to produce fully defensibledata
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and the development and implementation of alternative strategies in response to unique
circumstantial constraints.
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3.4 WASTE MANAGEMENT

3.4.1 Overview

The purpose of the waste management portion of the LEHR-ER Environmental Audit was
to evaluate the site's activities related to the management of solid, hazardous, radioactive,
and mixed waste. Activities evaluated included the generation, storage, and offsite
transportation of these wastes. The LEHR-ER waste management program was evaluated
for compliance with Federal and State of California regulations and DOE Orders. In
addition, the waste management evaluation considered best management practices. Table
3-4 lists the regulations and DOE Orders used in the evaluation.

The general approach to the waste management portion of the audit included:
(1) inspection of storage facilities and operations; (2) interviews with staff responsible for
waste management and environmental compliance; and (3) a review of documentation
pertaining to waste management, including waste characterization documents, permit
applications, manifests and land disposal restriction notices, training records, policies,
procedures, and self-assessments.

The management of hazardous and mixed wastes is regulated by the Resource
Conservation and Recovery Act (RCRA). RCRA was administered and enforced in the
State of California by the United States Environmental Protection Agency (EPA), Region IX,
until such time as the state received final authorization from the EPA to administer a RCRA

hazardous and mixed waste program. As of August 1992, the California Department of
Toxic Substances Control (DTSC) has primary administration of the program governing the
regulation of hazardous and mixed wastes in California. Site municipal or non-hazardous
waste is taken to the UCD landfill. Land disposal of municipal, non-hazardous wastes is
governed by the regulations of the California Regional Water Quality Control Board -
Central Valley Region and the California Integrated Waste Management Board.

During FY 1990, DOE, through its SF, delegated administrative responsibility for the
LEHR-ER, including waste management, to EMO. In FY 1990, EMO contracted for soil and
groundwater characterization (S&GSC). In FY 1991, EMO also contracted with the
D&DSC to provide technical support for planning and execution of these activities. EMO
has also arranged for technical support from an OSSC. In general, EMO is the project
manager.

The D&DSC manages the characterization and packaging of wastes generated during the
decontamination and decommissioning activities. D&DSC personnel places radioactive
wastes into low specific activity (LSA) boxes (and includes non friable asbestos waste as
filler) and stores them in the southern half of Geriatrics 1 building, and in the 8°Co building
yard. D&DSC personnel place "clean" wastes in two 40-foot containers located onsite.
Dry active waste from past site remediation activities is stored in the South Cargo Storage.

The S&GSC generates wastes from sampling activities, including soil borings and purge
water. These wastes are packaged in 55-gallon drums and stored in the yard of the e°Co
building under the control of OSSC personnel.

OSSC personnel manage the hazardous and mixed waste storage facilities. Mixed wastes
are currently stored in the Mixed Waste Storage Facility and two areas in the e°Co building.
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TABLE 3-4
LIST OF WASTE MANAGEMENT

REGULATIONS/REQUIREMENTS/GUIDELINES

...........! ................................................ i !

42 U,S,C, 6905 Resource Conservation and Recovery Act EPA
et seq.

,,,,,,,, , ,,, , ,,,, ,,, ,,,,,,., ,, , , ,, ,,,, ,, ,, ,, ,

DOE 5400.1 General Environmental Protection Program DOE
,,, ,,,, ,,, , ,,,,,,, , ,,r ,,,,, , ,, ,,,,,, ,,,

DOE 5400.2A Environmental Compliance Issues DOE
Coordination

,, , , ,, ,,,,,,,,, , ,,, ,,,,, --

DOE 5400.3 Hazardous and Radioactive Mixed Waste DOE

Program
, ,..,. ,,,,. ............ , ,,. , , ,,. , ,,,

DOE 5480.19 Conduct of Operations Requirements for DOE
DOE Facilities

, ,, , ,, , ..,,, , , , .,,,,,,,,,, , , ,,, , ,

40 CFR 260-280 Hazardous Waste Regulations EPA
, , , ,,,,, i ,=,,,.,,, , ,,, _ , , ,,

54 Federal Register Draft Guidance to Hazardous Waste EPA
25056, June 12, Generators on the Elements of a Waste
1989 Minimization Program

,, , , ,, , ,,,,, ,

CH & SC, California Hazardous Waste Control Act California
Division 20, Chapter Department of
6.5 Health Services

, , ,,,,, ,|.,,.,. , ,,,,,, ,, ..,, ,,,. , , ,, ,,

26 CCR, Division 15 California Solid Waste Management California
Regulations Department of

Toxic
Substances

Control
_ ,,., ,,, ,, ,, ,,

26 CCR, Division 22 California Waste Management Regulations California
Department of

Toxic
Substances

Control
. , ,-=.._L ,

26 CCR, Division 23 California Underground Storage Tank California
Regulations Department of

Toxic
Substances

Control
,,,. ,, ,,,, ,, ,, , - J,! : ,,,,, _ _ : , ,,
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Numerous containers of chemicals, cleaners, lubricants, paints, and miscellaneous
materials that were located and cataloged during an intensive room-by-room inspection
encompassing all of Animal Hospitals 1 and 2 and Building H-216, and specimens stored in
Formalin (formaldehyde) were previously stored in the Specimen Storage Room (Room 245
of Building 416). In April 1993, these wastes were moved to the Mixed Waste Storage
Facility and the designated areas in the 6°Co building. Although, the Waste Management
Plan (LEHR-019), the onsite support contract (LEHR-288), and the LEHR FYP issue
Statement (LEHR-290) identify these containers and specimens as an onsite waste stream,
there is some dispute as to the classification of these containers and specimens as waste
when they were stored in the Specimen Storage Room, in that researchers were able to
retrieve usable materials or specimens through 1992 (I-WM-4). In addition, a 40-foot tank
trailer containing approximately 250 gallons of radioactive sludge with potential California
hazardous waste constituents is located in the southwest corner of the LEHR facility.

In February 1990, a shipment of non-radioactive, hazardous waste was shipped offsite to
licensed RCRA disposal facilities under proper Uniform Hazardous Waste Manifests. No
new hazardous or mixed wastes are expected to be generated at LEHR-ER as a result of
research activities because active DOE research ceased in 1988. However, the ongoing
D&D and site characterization activities at LEHR may generate new hazardous or mixed
wastes.

Pursuant to EPA regulations, any person who owns or operates a hazardous waste facility
in existence on the effective date of statutory or regulatory amendments under RCRA that
render the facility subject to the requirement to have an RCRA permit shall have interim
status and shall be treated as having been issued a permit to the extent he or she has
complied with the notification of hazardous waste activity requirements and the
requirements governing submission of the Part A permit application. On September 23,
1988, the EPA issued its clarification notice that facilities that store mixed waste be

permitted under RCRA and must submit a Part A permit application to the EPA by March
23, 1989 to qualify for interim status.

On March 17, 1989, LEHR-ER submitted a Part A permit application with EPA Region IX.
The application was resubmitted on September 2.9, 1989, to include DOE as a signator.
Therefore, the application shows DOE as the owner and the Regents, University of
California as the operator of the hazardous waste facility. Therefore, LEHR-ER has interim
status under RCRA and holds an EPA ID Number separate from the hazardous waste
operations for the rest of the UCD campus (EPA ID No. CAD982469702)0 Upon request,
LEHR-ER supplied a copy of the Part A permit application to the DHS on December 20,
1990. No other action has been taken concerning the permit application.

On September 20, 1 991, DOE directed LEHR-ER to suspend all shipments of RCRA/TSCA
and State of California hazardous wastes that were originated from radioactive materials
management areas until the requirements of the DOE, Office of Waste Operations'
Moratorium on Hazardous Waste Shipments are met (LEHR-079). In order to resume
shipments of wastes originating from radioactive materials management areas, LEHR-ER
needs to comply with the requirements of the "Performance Objective for Identification
and Management of Radioactive Mixed Waste" (June 21, 1991) and the "Approval
Process for Procedures to Release Hazardous Wastes Potentially Contaminated with
Radioactivity." Technically, the moratorium focuses only on those wastes which are to be
shipped to a commercial RCRA permitted hazardous waste disposal facility as
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non-radioactive. Wastes which are determined to a radioactive waste or mixed waste
must be shipped to a DOE facility for disposal pursuant to DOE 5820.2A.

LEHR-ER is still in the process of developing its procedures to characterize its potentially
hazardous and mixed wastes. Until these procedures are approved by DOE, LEHR-ER
cannot make the determination that certain wastes may be classified as solely hazardous
wastes and, therefore, can be shipped to a commercial hazardous waste disposal facility.
Although LEHR-ER could currently ship radioactive wastes and possibly known mixed
wastes on a case-by-case basis to Westinghouse Hanford Company, the procedures for
characterizing all wastes prior to shipment are to be developed in the same document and
once that program is in place all wastes will be characterized and disposed of properly.

LEHR-ER has not developed an integrated hazardous and mixed waste management
program which adequately addresses all aspects of hazardous and mixed waste
management as required by DOE 5400.3. The hazardous and mixed waste is being
physically managed in a safe manner by the OSSC to the best of its ability given the
available characterization data. However, the current Waste Management Plan (LEHR-019)
does not accurately or clearly set out the responsibilities under a program for the
management of hazardous and mixed waste at LEHR-ER. This has resulted in failure to
comply with certain RCRA requirements. Over all, LEHR-ER is handling radioactive wastes
from the decontamination and decommissioning activities in a safe and efficient manner.
Through an effective waste shredding and compaction practice, the project has been able
to reduce the volume of low-level waste resulting in significant cost savings to the project.

The waste management portion of the environmental audit identified six compliance
findings and one best management practice finding. Three compliance findings related to
the requirements governing a facility with interim status, including filing a revised Part A
permit application to cover changes in operations, filing annual reports, and developing a
written closure plan for the facilities. The other compliance findings addressed
characterization of wastes, development of a contingency plan, and the development of a
comprehensive hazardous and mixed waste management plan. The best management
practice finding addressed the need to formalize the operating record, including inspection
records, for the mixed waste storage facilities.
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3.4.2 C0mDliance Findin@s

WM/CF-I: Hazardous and Mixed Waste Program

Performance Objective: DOE 5400.3, "Hazardous and Radioactive Mixed Waste Program,"
states that it is DOE policy to implement a hazardous and mixed waste program complying
with laws and regulations. It el._ostates that the head of Field Organizations shall: develop
and implement a program to assure that hazardous and mixed wastes at facilities for
which they are responsible are managed in accordance with Atomic Energy Act (AEA) and
Resource Conservation and Recovery Act (RCRA) requirements and the requirements of
the Order; complete all RCRA reporting requirements; and oversee RCRA krograms and
actions for which they have assigned responsibilities, requesting such funds in their
budgets as they deem necessary to implement these programs and actions.

Finding: LEHR-ER has not developed an integrated hazardous and mixed waste
management plan which establishes a formalized program including all aspects of
hazardous waste handling, management, reporting, and compliance as required by
DOE 5400.3.

Discussion: The current Waste Management Plan (LEHR-019), states that DOE, through
its San Francisco Operations Office, delegated administrative responsibility for the
LEHR-ER environmantal restoration, including waste management, to the EMO, who, in
turn, contracted with the D&DSC to provide technical support for planning and execution
of these activities,

The plan states administrative responsibility for environmental restoration, including
decontamination, remediation and waste management, is delegated to EMO, who in turn,
contracted for technical management and oversight of all DOE-related environmental
restoration activities to the D&DSC, with technical support from onsite personnel attached
to the OSSC. According to the plan, the EMO Project Manager shall be informed of, and
concur with any actions implemented to correct deficiencies in a waste management
activity. The plan states that the D&DSC Project Manager approves actions developed by
the D&DSC Waste Coordinator to correct deficiencies identified that could impact the
waste management program. In addition, the D&DSC Waste Coordinator has direct
programmatic responsibility for all LEHR-ER waste management activities within the
purview of the D&DSC, as specified by EMO. The plan also states that the D&DSC Waste
Coordinator has programmatic responsibility for waste characterization and certification in
accordance with DOE, the Department of Transportation, the California Department of
Health Services, Westinghouse Hanford, and State of Washington regulations and
guidelines.

In reality, however, the EMO contracted with the OSSC to provide hazardous and mixed
waste management technical support and the D&DSC only handles the radioactive wastes
generated from D&D activities. Therefore, the plan does not adequately reflect the
responsibilities for a hazardous and mixed waste management program. The plan focuses
on D&D waste characterization for radioactivity and the management of radioactive waste.
The section on mixed waste simply states there is a limited amount of mixed waste
identified at the LEHR-ER site and provides a generalized classification of the waste
stream. The plan states: "Plans will be developed for disposal of the RMW presently at
LEHR-ER as disposal options are identified." For hazardous waste management, the plan
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simply states: "Plans for disposal of RCRA- and TSCA-designated hazardous wastes will
be developed as the need arises." The On Site Support Contract, LEHR Environmental
Restoration Project, Statement of Work for Fiscal Year 1993 (LEHR-288) for the m{;SC,
states the OSSC shall review and provide comments on the Waste Management Plan;
segregate uncharacterized waste/materials (including the Mixed Waste, Waste in Specimen
Storage, °°Co Building Waste and Segregated Waste in AH-i) by hazard class and
designate chemical (if possible without outside lab analysis), define the radiological
activities and prepare a summary report for the uncharacterized waste/materials. The
OSSC shall also monitor and maintain designated waste and materials in compliance with
laws and regulations including DOE Orders. The 1992 Statement of Work for the OSSC
included the responsibility for characterizing the contents of the tank trailer and preparing a
report clearly determining if the liquid content is a mixed waste or low-level radioactive
waste. The OSSC communicates verbally with the EMO personnel and is physically
managing the waste under the Statement of Work to the best of its ability, however, the
onsite support contract (LEHR-288) does not provide for the administrative,
characterization, and recordkeeping requirements for these mixed wastes.

Other than one sentence, the current Waste Management Plan (LEHR-019) does not
acknowledge that LEHR-ER holds interim status as a Mixed Waste Storage Facility under
RCRA, and now the California, regulations. It does not address the requirements of those
regulations or the responsible parties for carrying out those duties. This would include
updating the Part A permit application, filing annual reports, inspecting facilities and
recording those inspections, characterization of the currently uncharacterized wastes,
training personnel, properly labeling containers, addressing emergency response
requirements in a contingency plan, developing a closure plan, conducting closure, and
maintaining the integrity of the storage facilities and the containers in compliance with the
California regulations.

The apparent causal factor for this finding is inadequate oolicv implementation for
establishing hazardous waste management requirements. A secondary contributing factor
for this finding is aoDraisals/audJts/revie_ by EMO and DOE, which were inadequate and
did not result in correction of hazardous waste management issues.
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WM/CF-2: Submissionof RevisedPart A Permit Application

PerformanGeObjective: DOE 5400.3, "Hazardousand RadioactiveMixed Waste Program,"
requiresmixed wastes be managed in accordancewith the requirementsof Subtitle C of
RCRAand of the Atomic Energy Act (AEA), DOE 5400.2A, "EnvironmentalCompliance
Issue Coordination,"requires field elementsto provideEH-22 informationon all
environmentalpermitsand permitapplicationsby October 1 of each year. (Priorto i993,
these reports were to go to EH-23, DOE 5400,2A Chg 1, January 7, 1993,)

26 California Code of Regulations(CCR) § 22-66265,1(c) providesthat a facility operating
under interim status shall not manage hazardouswastes which are not specified in Part A
permit application, 26 CCR § 22.66270,72 providesthat the owner or operator of an
interim status facility may store new hazardouswastes not previouslyidentified in Part A
permit application if the owner or operator submitsa revisedPart A permitapplicationprior
to such storage. In addition, an owner or operator may changethe processesfor the
storage of hazardouswaste or add processesto the facility if the owner or operator
submits a revised Part A permitapplication prior to such changeand the California
Department of Health Services (DHS) approves the chaflges basedon justification
explainingthe change was necessaryto prevent e threat to humanhealth andthe
environment because of an emergencysituation or in order to comply with a Federal,
state, or local requirement,

Finding: LEHR-ERhas changed its operationssince submittingits originalPart A permit
applicationand has not submitteda revisedPart A permit applicationto the DHS, nor has
SF notified DOE EH-22 of information on th_ Part A permit application,as required by
DOE 5400.3, 26 CCR S 22-66265,1(c), and 26 CCR t 22-66270.72.

Discussion: On March 17, 1989, LEHR-ERsubmitted a Part A permit application with the
EPA, Region IX office in Sen Francisco,CA, In 1990, LEHR-ERwas contacted by the DHS
requestinga copy of the permitapplication and it was submitted as requested. This
permit application states the facility has a designcapacity of 680 gallonsin containersand
30 cubic yards in containers, The permit application indicatesthe material to be stored is
mixed waste. The description of regulatedwastes at the facility is 5 liters of
flammable/radioactivemixed waste (F005), 3 cubic yards of combustible/radioactivemixed
waste (O001) and 10 liters of acid/radioactivemixed waste (D002) per year. Pursuantto
40 CFR 270.13(I), the applicationmust includee map depictingthe facility and each of its
hazardouswaste storage facilities, The map attached to the originalapplicationdesignates
a storagearea north of the Geriatrics buildings,

Currently,the mixed waste stored at LEHR-ERis stored in a manufactured,totally enclosed
metal portable storage buildinglocated next to the =)Coauxiliarybuilding. Mixed waste is
also stored in the control room and a hallway in the 6°Co building. The mixed wastes
stored in these facilities include ignitable mixed wastes (D001), corrosivemixed waste
(D002), arsenic (D004) and varioustoxic commercial chemicalproducts (i,e., acetone
(U002), toluene (U220), and xylene (U239)).

Under 26 CCR § 22-66270.72, the owner or operator of an interim status facility may
store new hazardouswastes not previouslyidentified in Part A of the permit applicationif
the owner or operator submits a revisedPart A permit applicationprior to such storage. In
addition, an owner or operator may changethe processesfor the storageof hazardous

3-29



wastes or add processesat the facility if the owner or operator submits a revised Part A
permit application priorto suchchangeand the DH$ approvesthe changes based on
justification explainingthe changewas necessaryto preventa threat to human health and
the environment because of an emergencysituationor in order to comply with a Federal,
state, or local requirement,

LEHR-ER,therefoJe, is storing new hazardouswastes not previouslyidentified in Part A
permitapplication without submittinga revisedPart A permit application prior to the
change. LEHR-ERhas also changed the processesfor the storage of hazardouswastes or
added processesat the facility, i.e,, establishednew and different storage facilities onsite,
without submitting a revisedPart A permitapplication prior to suchchange and priorto
obtainingapproval of the change basedon appropriatejustification,

The need to submit a revisedPart A permitapplicationwas identified on September 11,
1992, during a waste management walkthroughperformedby the SF Waste Management
Branch. This information was providedin a memorandumto the Environmental
RestorationBranch, the EnvironmentalRestorationand Waste Management Divisionand
the Assistant Manager for EnvironmentalManagement and Support (LEHR-083), However,
the information was not forwarded to EH-22 in the annual update report on hazardous
waste permitsas required by DOE 5400,2A, 5d(5)(b) (I-MW-13 end I-MW-14).

The apparent causal factors for this findingare inadequate o01icvjmolementation in that
the waste management program doesnot complywith RCRA regulationsand DOE 5400.3
and inadequate _ in that the Waste Management Plan (LEHR-Olg) does not
clearly and completely delegate waste managementfunctions assigned to the field
organization underDOE 5400.3,
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WMICF-3: Waste Characterization

PerformanceObjective: DOE5400.3, "Hazardousand RadioactiveMixed Waste Program,"
requiresmixed wastes be managedin accordancewith the requirements of Subtitle C of
ResourceConservationand RecoveryAct (RCRA)and of the Atomic Energy Act (AEA).

26 California Code of Regulations(CCR) § 22-66260.200(c) providesit shall be the
generalresponsibilityof the owner or operator to determine if the waste is classified as a
hazardouswaste. 26 CCR § 22-66265.13(8)(1) providesbefore an owner or operator
storesany hazardouswastes, he must obtain a detailedchemical and physical analysisof
a representative sample of the wastes. In addition,under 26 CCR § 22-66265.13(b), the
owner or operator must developand follow a written waste analysis plan which describes
the procedureswhich he will carry out to complywith the above requirement to
characterize.

Ftnding: Although LEHR-ERfiled a Part A permitapplicationand, thereby, has interim
status, LEHR-ERhas not developeda written waste analysis plan nor has it characterized
all the wastes it is storing onsiteand in its declaredhazardousand mixed waste storage
facilities as required by DOE 5400.3, 26 CCR § 22-66620(c), 26 CCR § 22-66265.13(b),

Discussion: The Waste Management Plan (LEHR-019) states numerouscontainers of
chemicals, cleaners, lubricants,paints, and miscellaneousmaterials were located and
cataloged during an intensiveroom-by-roominspectionencompassingall of AH-1 and all
roomsin AH-2 end BuildingH-216. The planalso states that although the majority of
these items were tentatively identifiedby label or physical/chemicalcharacteristics, such
as labelingfor radioactivity, hazardousmaterial, or possiblymixed waste, the items are
consideredto be uncharacterized. Althoughthe Waste Management Plan acknowledges
these wastes are uncharacterized,there are no waste analysisplans or proceduresto
characterize these wastes.

Other waste management plansfor the site do not addresscharacterization of these
wastes. The Low-LevelWaste CertificationPlan for Laboratory for Energy-RelatedHealth
Research,University of California,Davis (LEHR-229) sets forth plannedcharacterization
activities for identified waste streams;however, does not includeanalysis proceduresfor
the mixed wastes stored in the e°CoBuildingor the mixed waste storage facilities. The
plan includesproposedlaboratoryanalysisonly for the contents of the 40-foot tank trailer
locatedat the southwest cornerof the site.

The Waste Certification Plan (LEHR-226) statesthat a programwill be developed to
identify the contents and characterize,treat, and disposeof the miscellaneouscontainers
of uncharacterizedchemicals. This plan also indicatesthe liquid contents of the tank
trailer will be characterizedfor chemicaland radiologicalpropertiesto determine whether it
must be classifiedas mixed waste. This planstates that although numerous containersof
chemicals, cleaners, lubricants,paints, and other miscellaneousmaterials can be
tentatively identified as to their contents,they will be individuallycharacterized priorto
their disposition. A generalstatementthat subsequentcharacterizationfor radioactive,
biological, physical, and chemicalpropertieswill be performed for chemical properties
using laboratoryanalyses. However, no specific waste analysis proceduresare set forth
as required by Californiaregulations(i.e., parameters,test methods, sampling methods,
etc.).
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The following are examples of uncharecterized waste that is stored orlsite:

= Miscellaneous Laboratory WaltZes _ The mixed waste storage building
contains wastes that have not been characterized; although through process
knowledge, the OSSC has attempted to segregate the wastes into
flammable, ignitable, and toxic (poison) sections, Some ignitables are stored
w=th toxics in Bay 2 of the building, however, the outside signege on the bay
does not conform to such storage. Process knowledge _snot suft=cient for
characterization prior to storage in n permitted storage facility, but the OSSC
has used it to the best of its ability to store the wastes in as safe a manner
as possible,

= Miscellaneous Laboratory Wastes - The °fJCobuilding also contains other
uncharacterized wastes. Again, these have been segregated into unknowns
and corrosive unknowns to the best of the OSSC's knowledge, Again,
process knowledge is not sufficient if the wastes are stored in this area for
more than 90 days. After 90 days, this area is a waste storage facility end
would fall under LEHR-ER's Part A interim status and chemicat analysis
would be required.

, Tank Trailer Contents _ LEHR-ER has been storing low-level radioactive
sludge in a 40-foot tank trailer in the southwest corner of the site for several
years over the 90-day period and has not characterized it to determine if =tis
a hazardous waste under California regulations. LEHR-ER acknowledges the
sludge may contain oil and rainwater. Under California regulations, "oil and
water" is presumed to be a hazardous waste unless it is determined that the
waste is not e hazardous waste pursuant to the procedure set forth in
26 CCR Ij 22-66262,11 (Subdivision (b) to Appendix X to _ 22-66262). In
addition, 'Unspecified oil-containing waste' is given California Hazardous
Waste Code No. 223 (Appendix Xli to 26 CCR S 22-66261), Therefore, the
waste in the tank trailer should be presumed to be a California hazardous
waste until it has been characterized and proven to be non-hazardous under
the procedures set forth in S 22-66262.11. If characterization shows the
sludge is a California regulate_ _hazardous waste then the storage of the
waste in the tank trailer for more than 90 days in California would need to
comply with those requirements of 26 CCR k 22-66265,190 et seq.,
including integrity certification, secondary containment, inspections, labeling
end possibly the protective distances for ignitable wastes. Disposal will be
i_nder the regulations of the State of Washington which does not consider
waste oil a dangerous waste, therefore, it may not be a mixed waste
according to Henford Site Solid Waste Acceptance Criteria (LEHR-282).

= Septic Tank Contents - There are seven onsite septic tanks at LEHR-ER,
According to Phase II Characterization Report for the LEHR Environmental
Restoration (LEHR-O ! 1 ), these septic tanks were reported to have received
a!l liquid wastes from the LEHR-ER facility except for strontium-90 and
radium-226 project wastes. However, during backup of the radium-226
system, one septic tank west of AH-2 was reported to have received
effluent from AH-2, The tanks were reported to have been filled with sand
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and abandoned in place, Any sludges that remained in the tanks are not
reported to have been removedprior to filhng the tanks with sand,

The LEHR ER environmental walkthrough performed by SF on April 5.8,
1993 (LEHR-078), raised the issue of the applicationof the Federalend state
undergroundstorage tank regular=oneto these tanks which are potentially
contaminated with other than san,tary sewage. Under the CaliforniaHealth
and Safety Code, Chapter 6.7. "UndergroundStorage of Hazardous
Substances," "UndergroundStorage Tank" means any one or combination of
tanks which are used for the storingof hazardoussubstances
(t 25281(x)(1)). However. under 26 CCR t 23-2621. undergroundstorage
tank does not includeseptic tanks or tanks containing radioactivematerial
regulatedby other Federal. state, or local agencies. Under the Cat,fornia
Health and Safety Code, Chapter 6.7. "UndergroundStorageof Hazardous
Substances," "storage" does not mean the storage of hazardouswaste in an
undergroundstorage tank if the personoperatingthe tank has a hazardous
waste facility permit or has been granted ,nterim status (_J25281 (r)),
Therefore. these tanks are probablynot undergroundstoragetanks, Since
the tanks were closedprior to the enactment of RCRA. they are probablynot
regulated as tanks storing hazardous wastes,

However, if the tanks are to be removed and the contents discarded,with
the knowledge that the contents of the tanks may contain radioactiveand/or
hazardousconstituents, the waste would havt_t_ be characterizedunder
Title 26 California Code of Regulations t 22-8626 !. Appendix Xll to
| 22-66261, gives the CaliforniaWaste Code No. 321 to sewage sludge.
Therefore, sewage sludge may be a hazardous substance governedby
California hazardous or mixed waste storage, transportat,on, and disposal
requirements,

The problem of uncharacterized wastes was identified on September 11, 1992, during a
waste managementwalkthrough performed by the SF Waste Management Branch. The
problemwas recordedin a memorandumto the EnvironmentalRestorationBranch,the
EnvironmentalRestorationand Waste Management Divisionand the Assistant Manager for
EnvironmentalManagement and Support (LEHR_083),

The apparent causal factor for this finding is ,nadaquate potLcv,mgle_en_tat!onin that the
waste managementprogram doesnot comply with DOE 5400.3 and RCRA regular,one,
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WM/CF-4: ClosurePlans

PerformnnoeObjeotlva: DOE 5400.3, "Hazardousand RadioactiveMixed Waste Program,"
requires mixed wastes be managed in accordancewith the requirementsof Subtitle C of
RCRA and of the Atomic Energy Act (AEA),

26 CaliforniaCode of Regulations(CCR) ! 22-6626§, 112(a) providesthat within 6 months
after the effective date of the rule that first subjectsa facility to the provisionsof interim
status, the owner or operatorof a hazardouswaste managementfacility must have a
written closure plan,

Finding: LEHR-ERhas never developed a written closureplan for the onsite i_azardous
waste units as requiredby Californiaregulations(26 CCR 22-66265,112(e)).

Dt|ouzslon: Although LEHR-ERfiled a Part A permitapplicationand, thereby, has interim
status, it has not developede written closureplanfor any of the hazardouswaste storage
units onsetsas requiredby EPAregulations(40 CFR286.1 ! 2(a)) and Californiaregulations
(28 CCR t 22-66265,112(s)). A closure planmust identify steps necessaryto perform
partial and/or final closureof the facility at any pointduringits active life. Since the
containers and specimensstored in Specimen StorageRoomwere specifiedas mixed
wastes in the Waste Management Plan (LEHR.019) end in the On Site Support Contract
LEHR EnvironmentalRestorationProject Statement of Work for FiscalYear 1993
(LEHR-88) and the LEHRFYP Issue Statement (LEHR-290) for the OSSC, this area appears
in LEHR-ERdocumentationto have been a waste storagearea closedwithout benefit of a
written closureplan, The closure planmust inoludsa descriptionof how each hazardous
waste managementunit at the facility will be closed;a descriptionof how final closureof
the facility will be conducted: an estimate of the maximuminventoryof hazardouswastes
ever onsite over the active life of the facility (possiblyincludingthe SpecimenStorage
Room); a detaileddescriptionof the methodsto be usedduring partial and final closure;a
detailed descriptionof the steps neededto removeor decontaminateall hazardouswaste
residues;and a scheduleof closurefor each hazardouswaste managementunit.

The apparent causal factors for this findingare inadequateooiicvjmo|ementet!on in that a
RCRA closureplan was never developedfor LEHR-ERend inadequate_ to
specifically close LEHR-ERmixed waste storage facilities.
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WM/CF-B: AnnualReport

PerformanoeObjeotlve: DOE 5400,3, "Hazardousend R=dioactiveMixed Waste Program,"
requiresmixed wastes be managedin accordancewith the requirementsof Subtitle C of
ResourceConservation and RecoveryAct (RCRA)and of the Atomic Energy Act (AEA),

26 California Code of Regulations(CCR) S 22-66265,75 requiresthe owner or operator
shall prepareand submit an annual reportto the CaliforniaDepartment of Health Services
(DHS) and to the appropriateregionalwater quality control boardby March 1 of each year.

Finding: LEHR-ERhas not filed any annual reports with the DHS or the California Regional
Water Quality Control Board(RWQCB)- Central Valley Regionas required by
26 CCR t 22-66265,75,

Discus|Ion: Although LEHR.ERfiled a Part A permit applicationand, thereby, has interim
status, it has not filed any annual reportswith the DHS or the RWQCB - Central Valley
Region,as required by 26 CCR § 22-66265,75, The annualreport shouldincludea
descriptionand quantity of hazardouswastesreceivedduringthe year, the method of
storage and a descriptionof the efforts toward waste minimization,

The apparent causal factors for this findingere inadequateg01icvim01emantationin that
the requirementsof DOE 5400,3 and RCRAhave not been met and Inadequate
to implement DOE Orders and Federaland state laws and regulations,
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WM/CF-6: Preparation of a Contingency Plan

Performance Objective: DOE 5400.3, "Hazardous and Radioactive Mixed Waste Program,"
requires mixed wastes be managed in accordance with the requirements of Subtitle C of
Resource Conservation and Recovery Act (RCRA) and of the Atomic Energy Act (AEA).

Under 26 California Code of Regulations (CCR) § 22-66265.51, each owner or operator of
a hazardous waste storage facility must have a contingency plan for his facility. Under
26 CCR § 22-66265.53, a copy of the contingency plan must be submitted to all local
police departments, fire departments, hospitals and state and local emergency response
teams that may be called upon to provide emergency services.

Finding: LEHR-ER does not have a contingency plan, nor has a contingency plan been filed
with the UCD Fire Department, the emergency responder to the site, as required by RCRA
regulations.

Discussion: Although LEHR-ER filed a Part A permit application and, thereby, has interim
status, LEHR-ER does not have a contingency plan and, therefore, has not filed a
contingency plan with the UCD Fire Department (the emergency responder to the site), as
required by RCRA regulations. The contingency plan must address the following items:
(a) actions that facility personnel must take in order to properly respond to fires,
explosions, or any unplanned sudden or non-sudden release of hazardous waste or
hazardous waste constituents to the environment; (b) the arrangements with local
emergency response officials including a list of the appropriate EMO, S&GSC, D&DSC, or
OSSC contacts who are qualified to act as emergency coordinators; (c) a list of emergency
equipment at the mixed waste storage facilities, including a description of the location of
each item; and (d) an evacuation plan for LEHR-ER and the Institute of Toxicology and
Environmental Health facility personnel. The emergency coordinator must be an employee
who is thoroughly familiar with all aspects of the facility's contingency plan, all operations
and activities at the facility, the location and characteristics of waste handled, the location
of all records within the facility, and the facility layout. A Draft Contingency Plan for
LEHR-ER has been prepared and is currently undergoing review.

The apparent causal factor for this finding is inadequate p_o!icvimolementation in that the
requirements of DOE 5400.3 and RCRA have not been implemented.
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3.4.3 B_St Management _ractic_e Fi_d!ng

WM/BMPF-I: Operating Records and Inspection Records

Performance Objective: Best management practice suggests that the records of hazardous
wastes stored onsite should be in a form that would allow a regulator or an emergency
,'esponder to determine the location or hazard classification of the waste.
Best management practice recommends that the records (:f required inspections and the
corresponding corrective actions be in a form that would allow a regulator to determine
that all hazardous waste storage units have been regularly inspected and corrective actions
have been taken upon the discovery of a deficiency.

Finding: Records of hazardous wastes stored onsite, inspection logs, and corrective action
information are not maintained in an easily understandable and retrievable manner.

Discussion: Under 26 California Code of Regulations (CCR) § 22-66265.73, the owner or
operator must keep a written operating record showing a description and quantity of each
hazardous waste received, the location of each hazardous waste stored within the facility
and the quantity at each location. Currently, the OSSC maintains a hand written list of the
wastes which have been stored in the hazardous waste storage areas by bin and bay,
however, the numbers on this location list must then be cross-referenced with the
voluminous hazardous waste inventory to determine what is actually in the bin. In an
emergency situation, only the OSSC person would be able to easily determine what
wastes are stored where.

Under 26 CCR § 22-66265.15, the owner or operator must develop and follow a written
schedule for inspecting all the facilities and this schedule must identify the types of
problems which are to be looked for during the inspection. The owner and operator must
remedy any deterioration or malfunction of equipment or structures that the inspection
reveals on a schedule which ensures that the problem does not lead to an environmental or
human health hazard. The owner or operator must record inspections in an inspection log
or summary and, at a minimum, these records must include the date and time of the
inspection, the name of the inspector, a notation of observations made, and the date and
nature of any repairs or other remedial actions. The OSSC uses a form for its inspections
which includes sections for the date and time of the inspection, the name of the inspector,
and comments/corrective actions needed. Even though the form has a formal section for
"Date Action Corrected + Initials," this section was not completed on any of the forms
reviewed by the audit team. This makes it look as if the documented deficiencies are not
being remedied. In addition, the form does not include all areas, e.g., the tank trailer, and
what to look for during inspections there.

The apparent causal factors for this finding are inadequate _ of personnel in the
maintenance of data and the use of the form, and inadequate _ to ensure the
form is filled out completely and the operating record is maintained in a easily retrievable,
understandable manner,

3-37



3.5 TOXIC AND CHEMICAL MATERIALS

3.5.1

The purpose of the toxic and chemical materials (TCM) portion of the LEHR-ER
Environmental Audit was to evaluate facility compliance with requirements for storage,
handling, and use of toxic and chemical materials, pesticide_, and polychlorinated
biphenyls (PCBs). TCM issues were addressed according to requirements under the Toxic
Substance Control Act (TSCA); the Federal insecticides, Fungicide, and Rodenticide Act
(FIFRA); portions of the Clean Water Act (CWA) relevant to the storage of petroleum
products; DOE Orders; and best management practices, which are accepted, standard
procedures used by both industry and government for materials management. Table 3-5
lists the regulations, requirements, and guidelines used in this portion of the audit.

The TCM audit was conducted by reviewing pertinent LEHR-ER documents, including
procedures, policies, inspection logs, inventories, and audit reports; interviewing LEHR-ER
personnel; and inspecting the LEHR-ER facility.

There are minimal quantities of TCM in use or in storage at LEHR-ER. Current D&D
operations are conducted "dry," and rely on physical disassembly and removal of
contaminated site materials. There are no chemical strippers, solvents, or acids used
during D&D. The only TCM stored at LEHR-ER consist of small quantities of gasoline
(several 5-gallon cans) and 1 gallon of WD-40, which are used to maintain LEHR-ER
vehicles and equipment, and 10-20 small cans of aerosol coatings. The materials are
stored in a standard, flammable storage cabinet located outside of the buildings being
decontaminated. The inventory of the contents of the cabinet and Material Safety Data
Sheets for the stored materials are maintained by the D&DSC. TCMs are brought to the
LEHR-ER site by the D&DSC. Any change in D&D operations requiring additional types or
quantities of chemicals to be used at the site (beyond the equipment maintenance
chemicals previously noted) would require the approval of the EMO. There have been no
significant spills of TCM recorded during D&D.

LEHR-ER does not store or use any pesticide or herbicide materials. Pesticide or herbicide
spraying and control is the responsibility of UCD (I-TCM-4).

All identified radioactive asbestos-containing materials at LEHR-ER were removed by D&D
operations prior to the audit (I-TCM-3). Previous asbestos removal was conducted under
applicable state permits. Asbestos waste disposal is addressed in the Waste Management
Overview (see Section 3.4.1 ).

There is no PCB-containing equipment at LEHR-ER (I-TCM-6). All site transformers are
owned by UCD. The site transformers have been tested and do not contain PCB oils
(LEHR-270). Maintenance of site transformers is the responsibility of UCD (I-TCM-5).

Overall, the management of TCM at LEHR-ER is adequate, given the minor amounts of
TCM used at the site.

There are no findings in the TCM portion of the Environmental Audit.
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TABLE 3-5
LIST OF TOXIC AND CHEMICAL MATERIALS
REGULATIONS/REQUIREMENTS/GUIDELINES

L_ _ -- -- L _ -- Jl ill j. _ ,rim Ii ir ilOmMiiml -- - I --- . in - I

Regulations/ ' :iI .... , :

ReqUirements/ Sections/Titles ,i , A_.h_rtt.
Guidelines ' :

_ ,[ _ r -- r , - 1 ...... i ,, __ ___ ---,

DOE 5400.1 General Environmental Protection Program DOE
-- _ _ ,, ,., -- , _ , __

DOE 5480.3 Safety Requirements for the Packaging and DOE
Transportation of Hazardous Materials,
Hazardous Substances, and Hazardous
Waste

, ,f|, _

DOE 6430.1A General Design Criteria DOE

29 CFR 1910 Hazardous Materials Storage OSHA
i, , , ,,, _

40 CFR 165 Federal Insecticide, Fungicide, and EPA
Rodenticide Act (FIFRA), Pesticide
Storage/Disposal Regulations

..... , , JL i i , L

40 CFR 761 (TSCA) Polychlorinated Biphenyls (PCBs) EPA
Manufacturing, Processing, Distribution in
Commerce, Use Prohibitions

-- ,i , ,i _ i L

49 CFR 171, 173, Transportation of Hazardous Materials, DOT
177, 178, and 397 Packaging, Marking, Spill Reporting, etc.

26 CCR Division 22 California Waste Management Regulations California
Department of

Health Services
-- _- L . --- '" " - "' _l_ ' _ , --: --_ -- ,,%T, ,,, . , __ _,,, _ I, _-_
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3.6 QUALITY ASSURANCE

3.6. t Overview

The purpose of the quality assurance (QA) portion of the environmental audit was to
evaluate the Q,&.for LEHR-ER's environmental protection program which includes
environmental monitoring, environmental restoration, and waste management activities.
The environmental protection program was reviewed for compliance with DOE and
regulatory agency QA requirements. The program was also reviewed against accepted
best management practices. Table 3-6 lists the specific quality assurance
regulations/requirement.q/guidelines used in this evaluation. The audit included reviews of
laboratory data, purchase agreements of analytical laboratory services, QA plans, standard
operating procedures, and site environmental reports.

LEHR-ER has a QA Plan that incorporates the requirements of DOE 5400.1 and DOE
5700,6C, QA activities for the LEHR-ER Project are provided in the following manner: QA
support and oversight for the LEHR-ER Project is provided by the EMO QA Office. Both
the D&DSC and S&GSC receive QA support and oversight from their respective corporate
QA functions; and the OSSC has a designated QA officer responsible for its LEHR-ER
activities. QA oversight of the EMO is the responsibility of EMO's quality assurance
officer,

The EMO's QA plan for the LEHR-ER Project has been approved by SF. The
subcontractors QA plans have been accepted by the EMO,

The LEHR-ER Project does not have an analytical laboratory onsite; therefore, all sample
analyses are performed by offsite subcontracted laboratories, Depending on the
subcontractor's area of responsibility for sampling for the LEHR-ER Project's environmental
protection program, sampling is either conducted by personnel onsite or a sampling team
brought onsite for that specific sampling event. Sampling and analysis for the LEHR-ER
Project's environmental protection program are for both radiological and non-radiological
constituents.

In general, the QA program for the LEHR-ER Project is documented, oversight
responsibilities are established and implemented, audits and surveillances are being
conducted, and support is being provided. Weaknesses evolve around implementing some
of the fine but critical QA aspects of DOE Orders and DOE and regulatory agency
guidelines.

There are three QA findings: two compliance findings and one best management practice
finding, The compliance findings address the following areas: general quality assurance
practices and interlaboratory performance evaluation programs. The best management
practice finding addresses the QA section of the annual site environment report for
Calendar Year 1991.
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TABLE 3-6
LIST OF QUALITY ASSURANCE

REGULATIONSlREQUIREMENTSGUIDELINES

Regulations/
Requlrements/ Sectlons/Tltles Authorlty
Guldellnes

,i _ i, ,, i _ IL, ,,rl ,_rll :::L ,,,,, i i,,,I,,, i ,,HI I ,,,, i,_ _--_ '"L ........ ,t _- m,

DOE 5400,1 General Environmental Protection Program DOE
"' ...... II I I ' I Imli, Ill, _ Ill' , , ,[lll ' 1 , , ...... ,ill , HI),l i

DOE 5480,6 Radiological Control Manual DOE
_, ,,, _ ,,,,,,, ,, _ ,,

DOE 5700,6C Quality Assurance DOE

DOE Memorandum Final Guidance for the Preparation of Annual DOE
Site Environmental Reports for Calendar
Year 1991

,, ,,- ,., _ ,. ,, , t ,-,, u , , ,, ,,,, i,, ,,,,,,, ,,, _ --- , . ,,, ,,, ,

40 CFR 136 Guidelines for Establishing Test Procedures EPA
for tne Analysis of Pollutants

_ . _ ,,,,,,, ,,,,, , ) ,,, ,,,.. . . , ___ , ,,,,,,,, ,,,,, ........ ,,: --

40 CFR !41 National Primary Drinking Water Regulations EPA
........ ,, _ ,, , ,,, , i, ,, ,,,,,,,, , ,,, ,,,,,.,, ,, - ,,,, ,,,,,,, , ,, --

SW-846 Test Methods for Evaluating Solid Waste - EPA
Physical/Chemical Methods (Laboratory and
Field Manuals)
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3.6.2 Oomplte r)ce_Findinos

QA/CF-I: Intarlaboratory Performance Evaluation Programs

Performance Objective: DOE 5400,1, "General Environmental Protection Program,"
Chapter IV, Section 10, establishes the quality assurance and data verification
requirements for environmental monitoring, Part C of Section 10 states "All DOE and
contractor laboratories that conduct analytical work in support of DOE environmental
radiological monitoring programs for radioactive materials shall participate in the DOE
interlaboratory quality assurance program coordinated by the DOE Environmental
Measurements Laboratory, New York, New York."

Best management practice suggests that contractor and subcontractor laboratories that
conduct analytical work in support of LEHR-ER environmental monitoring programs
participate in appropriate interlaboratory performance evaluation programs,

Best management practice also suggests that the analytical laboratory's performance in
these interlaboratory performance evaluation programs, both radiological and
non-radiological, be reviewed and assessed.

Finding: Laboratories that conduct analytical work in support of LEHR-ER's environmental
monitoring programs are not required to participate in applicable interlaboratory
performance evaluation programs as required by DOE 5400,1.

Discussion: Environmental monitoring is the collection and analysis of samples or direct
measurements of environmental media, Environmental monitoring consists of two major
activities: effluent monitoring and environmental surveillance, Currently, no effluent
monitoring activities are being conducted for the LEHR-ER Project, The analytical
laboratories, both radiological and non-radioiogical, providing technical support to the
LEHR-ER environmental monitoring program are not required by contract to participate in
interlaboratory performance evaluation programs,

Analytical laboratory participation in the radiological interlaboratory performance evaluation
program is explicit in the DOE Order, Participation in non-radiological interlaboratory
performance evaluation programs may not specifically be required at this stage of the
LEHR-ER site remediation, but is a good general QA practice, Future LEHR-ER Project
environmental surveillance activities may require participation in specific performance
evaluation programs,

Information reported in the QA section of the LEHR-ER Environmental Monitoring and
Surveillance Plan (LEHR-014)indicates that the primary subcontractor analytical laboratory
participates in interlaboratory comparisons conducted by EPA and the U,S. Department of
Energy Environmental Measurements Laboratory (EML), The laboratory's results in this
interlaboratory performance evaluation programs were not available at the LEHR-ER
Project.

Participation in interlaboratory performance evaluation programs can provide a mechanism
to monitor and improve analytical laboratory performance and data quality, Once an
analytical laboratory participates in an interlaboratory performance evaluation program,
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review and assessmentof their performance is another mechanismto monitor
performance.

The apparent causalfactor for this finding is inadequate policyimplementation in that DOE
policy on interlaboratoryperformance avaiuation programparticipationin DOE 5400,1 has
not beenimplemented,
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QA/CF-2: GeneralOuailty AssurancePractlces

Performance Objeative: DOE 5400.1, "General EnvironmentalProtectionProgram," states
that a quality assuranceprogramconsistentwith DOE 5700.6B (supersededby DOE
5700.6C) shall be establishedcoveringeach element of environmentalmonitoringand
surveillanceprograms commensuratewith its natureand complexity. EPAguidelines
included in SW-846, 40 CFR Part 136, and 40 CFRPart 141 recommendthat quality
assurance/quality control (QA/QC) proceduresand practicesresultingin technically valid
environmental analysis data shouldbe implemented

Finding: The QA/QC practices in some of the LEHR-ERProjectenvironmentalsamplingand
analysis activities are not sufficient to support the technical validity of the analyticaldata
as reqL.;redby DOE 5400.1.

Discussion: Deficiencies in the QA/QC practicesobservedin some of the LEHR-ERProject
sampling and analysisactivities includethe following:

s The discharge point for collection of the LEHR-ERsite's air effluent
monitoring sampleis not labelled(I-QA-1).

s The draft OSSC operating procedureused for the collectionof airborne
particulatesamples for radiologicalassaydoesnot specificallyaddressthe
requirements for chain-of-custodyof samplesbeingdeliveredto the OSSC
laboratoryfor screening(LEHR-292).

s Basedon a review of the OSSC radioactivitycountingdata availablefrom
the survey of the LEHR-ERareas usedfor the maintenanceand storage of
radioactive materials, it could not be determinedfrom the calculationson the
completed survey form if the removablecontaminationlevelsare below the
required limits indicated on NRC RegulationGuide 1.86 or DOE5400.5.

• The OSSC's purchaseordersfor analyticallaboratoryserviceswith the
contracted analytical laboratorie,_do not includerequirementsapplicableto
QA and QC (LEHR-279 and tEHR-281).

s The COC form (LEHR-285) employed by the S&GSC for groundwater
samples differs from the accepted form in the PhaseII Site Characterization
Work Plan (LEHR-193).

• The LEHR-ERenvironmentaldosimetryprogramdoes not requirethe
inclusionof test exposure dosimeters(i.e.. QC samples).

The items listed above are specific examples noted during the audit of practicesthat could
cause the validity of the environmentalmonitoringdata to be challenged.

The apparent causal factor for this finding is inadequate_ in that procedures
have not been establishedfor these projectactivities.
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3,8.3 Beat Manaqemgnt Prectlce Flndl_

QA/BMPF-I: Annual Site Envhonmentel Report

Performance Objective: DOE 5400.1, "General Environmental Protection Program,"
Chapter II, Section 4, requires an Annual Site Environmental Report (SER) "to present
summary environmental data so as to characterize site environmental management
performance, confirm compliance with environmental standards and requirements, and
highlight significant proprams and efforts." Attachment I1-1 of the Order presents the
suggested format and content of the report, which includes a section on quality assurance.
The attachment states that "A quality assurance section should summarize the mees.,res
taken to ensure the quality of monitoring data, The overall program, including sampling,
analysis, and data management, should be described for the radioactive and nonradioactive
effluent and environmental monitoring. A summary of results from participation in
interlaboratory cross-check programs should be included, listing site results and expected
results," The Final Guidance for the Preparation of Site Environmental Reports for
Calendar Year 1991 from EH-22 reiterates the requirements in the DOE Order.

Finding: The LEHR-ER Project Annual Site Environmental Report for Calendar Year 1991
did not include a complete summary of the measures taken to ensure the quality of data or
the results from participation in interlaboratory cross-check programs for the laboratories
that perform environmental radiological and nonradiological analyses for the site's
environmental monitoring programs as required by DOE 5400.1,

Discussion: The Office of Environmental Compliance (EH-22) issued "Final Guidance for
the Preparation of Site Environmental Reports for Calendar Year 1991" on February 13,
1992. The guidance was provided to clarify key reporting requirements and facilitate DOE
review and approval for release of the SERs to the public in a timely fashion. The
guidance for the 1991 repurts addressed the need to include non-radiological monitoring
and regulatory compliance data, and to ensure consistency among the various reports with
regard to data presentation and the use of models and assumptions. To help accomplish
this, EH-22 reviewed the draft Compliance Summary chapters for incorporation of these
review comments in the reports. The Program Offices were also requested to provide
comments on the draft Compliance Summaries to EH-22. EH-22 also recommended that
the field offices coordinate technical review of the entire draft SERs with the Program
Offices prior to forwarding the reports to EH-1 for approval to release.

The suggested content and format for the QA section of annual SERs includes the
recommendation that the section address the measures taken to ensure the quality of the
monitoring data and the results from participation in interlaboratory cross-check programs
be incorporated in the report, The LEHR-ER Project Site Environmental Report for Calendar
Year 1991 (LEHR-O02) includes comments on some of the field QA samples but does not
address the measures used by the analytical laboratories to ensure monitoring data quality,
Incorporation of a summary of field and laboratory QA/QC measures along with
interlaboratory cross-check program results for the laboratories supplying radiological and
nonradiological analytical data would provide additional credibility to the environmental
monitoring program's sample analysis data,
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The apparent causal factor for this finding ts that formal gLgglI.Glgt.Uhave not been
developedto implementcurrent DOE Orderguidelineswhich recommend that
interlaboratorycross-checkprogramresults be incorporated into the SER,
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3,7 RADIATION

3,7.

The purposeof the radiation portionof the environmental audit was to evaluate
environmentalradiation protectionprogramsat LEHR-ERto determinethe status of the
these programsand compliancewith Federal. state, and local regulations, DOE Orders. end
best management practices. Rediologlcalenvironmental programsand activities were
evaluatedagainst the regulationsand guidelinesin Table 3-7.

The approach to the radiation portionof the environmental audit includedinspectionsof
facilities: i,_torviewswith EMO, subcontractors(D&DSC, S&GSC, and OSSC), and SF
personnel;and review of site documents,procedures, and data. As part of the
environmentalradiationassessment,reviews were coordinatedwith other team members
to ensurethat all potentialenvironmentalradiation issues were identifiedand evaluated.
Reviews were coordinatedwith the groundw,lter and surface water audit team specialists
to evaluate sourcesof potentialcontamination from liquid releases; the quality assurance
audit team specialistto assessQA in radiologicalmonitoring programs;the air audit team
specialistto assessair monitoring:and the waste managementaudit team specialistto
assessadequacy of radioactivewaste storage,

The environmentalradiationprotection end monitoring activities at LEHR-ERinclude
environmentaldosimetry with thermoluminescentdosimeters (TLDs); surface water and
groundwater sampling:and stack samplingto determine the airbornereleases from 'he
D&D operationsof the LEHR-ERfacilities, D&D activities are currentlyunderw,' ,, one
buildingat LEHR-ER. Typically, the decontamination involvescutting and re'. ,ving
concrete to accessand remove contaminated subsurface piping,scabbelingof the
concrete surfaces, cutting and removingcontaminated dog cages, and conducting
radiation surveysto determinerelaasabtlityof removable equipment. The contamination
was the result of yearsof use of radioactive material (primarilyRa-226 and Sr-90)in
beagle ingestion/clearancestudies. Surveillance, maintenance, and decommissioningof
contaminated facilities is documented in specific decontaminationand decommissioning
plans.

During D&D, the building air is filtered twice by high efficiency particulateair HEPA units
before it leavesthe buildingand in-stackair sampling is performed. To date, no significant
releaseshave been noted. CAP-88 calculationsare performed to ensurecompliancewith
DOE and National EmissionStandard for Hazardous Air Pollutants (NESHAPs) requirements
(see also Section 3,1, Air). Confirmatory air monitoring is performed outside the stack,
every 2 weeks, while D&D activities are underway.

Low-level waste is generatedby the environmental restoration projectand is stored in
barrels,metal containers,and boxes(awaiting shipment to Hanford) at the e°Costorage
facility (buildingand yard), the South Cargo Container, and the Waste Staging Facility.

Daily radiationsurveysare conducted in the D&D work areas and health physics
technicianscontinuouslymonitor contaminationlevels. The radiation contamination
control programis effectively implementedin D&D end waste ,_torageareas.
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TAaLE 3-7
LIST OF RADIATION

REOULATIONR/REQUIREMENTa/GUIDELINES
_L_ IZ, ]__. :Ittill..... --- ".............. T ..... _L ....... LI iII'_ _ ............... _ .............

Reoulatlonl/
Requlrementt/ lleotlonlFTIllel Authority
Gutdeltnel
. ..........__ ...... _ ..... _ .................. _ .................................................. _--"__ --- i --_ ,i.1..................... ,IJ....... _i_

DOE 5400,1 General Environmental ProtectionProgram DOE
DOE 5400.3 Hazardous and Radioactive Mixed Waste DOE

Program
': --- -- _ .................. w._-_--'_ ........................................

DOE 5400.5 Radiation Protection of the Public and the DOE
Environment

DOE 5480,4 Environmental Protection, Safety, and DOE
Health Protection Standards

-- . [ :--- [_:-- . ii _l_j:_:: i I I]11 _ IIIII ii ]lj_ : ]il[[.. ii ....... L_ -- .................

DOE 5480.6 RadioiogicalControl Manual DOE
-. -- 118ill _ I _"....... : - I IIIIIIIII [ !1 I I ffl , II I I I J I I liftII --- 2_ ........................... --.....

DOE 5480.19 Conduct of Operations Requirements for DOE
DOE Facilities

......... .__. a_:.... - _ -- .__ _ _ ............................................

DOE §484, 1 EnvironmentalProtection, Safety, and DOE
Health InformationReportingRequirements

I[11[11 iiilill ...... illfllllnl --- i iiii ii ............ j Illllllll I i _ I IIrUI Jim

DOE 5700,6B Quality Assurance DOE
II _-- II i III [ IIII I i [ iiiii I [111I I Iill[li __ ......... ...........

DOE fi820.2A RadioactiveWaste Management DOE
22_ - ._L_. II [111 III111] ----. 11IIIi ii i1[11 Blurti _ JJ . I - j III i iiilii Li I ill

40 CFR 61 National EmisaionStandardsfor Hazardous EPA
Air Pollutants

J__ L__ j iiiiii ...... _ ii]111 LLL_ _ i iiii _ - j -- . rll I ! II I .......... _'_ ..........................

DOEiEH-022g Performance Objectives and Criteria for DOE
ConductingDOE EnvironmentalAudits

....._. ,, , ,,. . -- i,iii I ..................

DOE/IG-0308 Packaging, Transportingand burying DOE
Low-Level Waste

_ .___1 ii _ ii1! Oil II L I I IIII I " [ __j " 3 .... Ill!l Illl II " ___r_ _ .............

Interim Guide DOE Guidance on the Proceduresin DOE
March 8, 1991 Applying the ALARA Procels for

Compliance with DOE 5400.5
. ''ll'l U ___ i T ........ lit! I _ _jj iI ............ , i1,1 i ii , __i --- .-- -- ,,II, ll

NRC Proposed Rulemakingto Establish _IRC
RadiologicalControl for Decommissioning

...... .... IIII i ___ !,,1 _._LI_ ,111 =_ II !11 .._ II ___ I i __ I1,1111111_ -_ __ --- -_ I1,111 iiiil- ...... -- _ .....

NRC Radiological Criteria for Decommissioningof NRC
NRC-1 LicensedFacilities;Workshops

] _ J IlIIl'l ___ _ _ -- . _ -- .... _-_ __ ',=IIII!'jL I : :-_ 7- __ _-_ l__- ___ . m7.......

NRC Regulatory Guide 1.86, Terminationof NRC
Operating Licensefor Nuclear Reactors
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3"48



Direct radiation monitoringis performed usingTLDs, The OSSC monitors the site
perimeter, waste storage areas, areas awaiting D&D, and areasadjacent to buildings
undergoingD&D,

Surface water is sampledquorterly, Beginningat the close of FY 1993, soil, sediment,
and biota (e.g,, vegetation) sampling will be performedannuallyin accordancewith the
site EnvironmentalMonitoring and SurveillancePlan, An ambientair samplingprogram is
not conducted at this time, Futurecharacterizationand restorationactivitiesthat have the
potential to distribute contaminantsinto environmentalmediawill requireadditional
supporting radioiogicalmonitoring,

The current radioiogicalenvironmentalprogramsadequatelyaddressradiationissues
presentat the site, The contaminationcontrol program is well developedand effectively
implemented, An air stack emissionssampling programhas been developed. However,
deficiencies in sample collection make the data less defensible(see also Section 3,1, Air),

No findings were identified in the radiation portion of the audit,
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3.8 INACTIVE WASTE SITES

3,8.1 Overview

The inactive waste sites portion of the environmental audit evaluated the ongoing site
assessment and characterization activity at LEHR-ER for its overall technical and
programmatic quality and sufficiency with regard to the following: the statutory and
regulatory provisions of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) and the Superfund Amendments and Reauthorization Act (SARA),
including the Emergency Planning and Community Right-To-Know Act (EPCRA or
SARA Title III); the National Contingency Plan (NCP), the Resource Conservation and
Recovery Act (RCRA), and the Hazardous and Solid Waste Amendments (HSWA); the
regulatory requirements of appropriate Federal, state, and local agencies; and the
provisions of DOE Orders and Executive Order 1 2580 (Superfund Implementation) (see
Table 3-8).

Since 1984, numerous site assessment and environmental characterization studies have
been completed for LEHR-ER. Major studies, listed in chronological order, include'. Initial
Assessment Survey of the DOE LEHR Site of University of California, Davis (LEHR-066);
Environmental Survey Final Report (LEHR-208); Groundwater and Soils Investigation, U.C.
Davis LEHR Facility, Davis, CA (LEHR-062); Final SWAT Report, Old UCD Landfill,
Univers!ty of California, Davis (LEHR-065); and Phase II Site Characterization Report of the
LEHR Environmental Restoration, University of California at Davis, Volume I (LEHR-011 ).
In addition, a number of special focus studies have been undertaken to address such topics
as aquifer -'_aracteristics, contaminant distributions, and potential migration pathways.

The Environmental Protection Agency (EPA) directed its contractor to perform a
preliminary assessment of the LEHR site in 1989 (LEHR-074) for the purpose of scoring
the site in accordance with CERCLA Hazard Ranking System (HRS) methodologies.
Results of the EPA study were communicated to DOE and UCD in 1990 (LEHR-074). Both
UCD and DOE commented to EPA in an attempt to resolve the tecflnical and factual errors
contained in the EPA contractor's report (LEHR-119 and LEHR-118, respectively).
However, EPA has not acknowledged those proposed corrections and has not yet
completed its HRS scoring of the LEHR site.

In February 1993, EPA listed the LEHR facility on the Federal Facility Hazardous Waste
Compliance Docket (the Docket) (see 58FR7298) (LEHR-249). Section 120(c) of CERCLA
requires EPA to compile and maintain the Docket, including all Federal facilities that had
submitted information or reports to EPA regarding their hazardous waste activities as
required by Sections 3005, 3010, and 3016 of RCRA, or that had filed notice of a
CERCLA hazardous substance release as required by Section 103(c) of CERCLA.
Specifically, the LEHR-ER site was included as a result of reports submitted to EPA under
RCRA 3016, which provided an inventory of hazardous waste management sites at LEHR.
Inclusion on the Docket requires a Federal facility to complete a CERCLA Pr'_liminary
Assessment (PA) and, if warranted, a Site Inspection (Sl) within 18 months of listing.
Inclusion on the Docket carries with it no implication regarding future NPL listing. Rather,
the Docket was created as a means of compiling relevant information on Federal facilities
and making this information readily available to the public.
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TABLE 3-8
LIST OF INACTIVE WASTE SITES

REGULATION$/REQUIREMENTS/GUIDELINES

Executive Order Superfund Implementation U.S. President
125801
..... __ __ ,, __ ,. ..... _ ............. , ,,,,.,,, j ,,,,,,,, ,,.,. ,, , , , ,, ,. ,,,.,,, __ ,,, ,,,,.,

CERCLA/SARA Section 103-Notices, Penalties EPA
Public Laws
96-510 and 99-499

,, ,,,, . ,,,,, =, ,,,,,, i .,,, ,, , ,,,, , , , ,- ......

CERCLA/SARA Section 120-Federal Facilities EPA
Public Laws
96-510 and 99-499

_L "]lml _ Ill ii I,,1, I I , ,,11 _ -- ,[_1 ,, , 1 - _ i

DOE 5400,1 General Environmental Protection Program DOE
,,,, , , , , , ,,,i ,,, ,,m,, , i,.,,, ,,i,,,, ,,,, ,, i , ,.,,, , ,,,

DOE 5400.4 Comprehensive Environmental Respnnse, DOE
Compensation, and Liability Act
Requirements

, _,.,, _ ,,,,,,,, , .,, , , L i, ,,, f ,,, , f,,, -

DOE 5400.5 Radiation Protection of the Public and the DOE
Environment

,,, , ,, ,,.,. -- .,,,, , i ,,, , ,, . -- ,, ,, ......

DOE 5480.19 Conduct of Operations DOE
, , ,,.,,,,,, ,,, , .., ,,, ,,,,,,i .,, ,, , ,, , , ,f , ,, JL ,,,, T, , -

DOE 5484,1 Environmental Protection, Safety, and DOE
Health Protection Information Reporting
Requirements

,,,,, ,,,,,,,,, ,,,, , , ,,i , ,,

DOE 5500.2A Emergency Notification, Reporting and DOE
Response Levels

, _ ,,,,,,,, _ ,,,,,, , J ,,_ , -- __ ,,

29 CFR 1910 Part 1910.120 Occupational Safety and OSHA
Health Standards, Port 1910.134
Respiratory Protection

,, __ _ ,,,,. ,, ,,,,,, ,. , , , ,, _ .....

40 CFR 300 National Oil and Hazardous Substances EPA

Contingency Plan (NCP)
,,,,, _ ,,, _ ,, ., , ,,,.,,

40 CFR 302 Designation, Reportable Quantities, and EPA
Notification

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

40 CFR 355 Emergency Planning and Notification EPA
,,,,, , ,., -- _ __ , _ ,,..-- __

40 CFR 370 Hazardous Chemical Reporting: Community EP
Right-To-Know Act

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

40 CFR 372 Toxic Chemical Release Reporting EiPA
,., -- __ __
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TABLE 3-8
LIST OF INACTIVE WASTE SITES

REGULATIONS/REQUIREMENTS/GUIDELINES
......... ,........ , ,__,LI._.._ ,........ ............ ,.._...:J,.u ............ ,. :L ..... ,, ,urjL.................. _i:'--:- _:::: ..... :::::::::::::::::::::::

:Regulations/ : :: : i : : : _: ,Requirements/ Sectlons_ltle: :Authority
Guidelines _: :

OSWER Directive Community Relations in Superfund' A EPA
9230.0-3B Handbook Interim Version

........ ,,,,,,,,,, ,, ,,,,, . ........... ., ,, . ,., i .....

OSWER Directive Preliminary Assessment Guidance FY 1988 EPA
9345.0-01

OSWER Directive Guidance for Performing Preliminary EPA
9345.0-01A Assessments Under CERCLA (September

1991)
, ,, ,,,,. __ , ...................... ,.,, ,., ,,,.. ,, , . ,. --

OSWER Directive Guidance for Conducting Remedial EPA
9355.3-01 Investigations and Feasibility Studies Under

CERCLA

California Health Hazardous Materials Release Response Plans California Office
and Safety Code, and Inventory (Hazardous Materials Business of Emergency
Chapter 6.95 Plan) Services
Division 19

Title 22 California Hazardous Waste Management Regulations California
Code of Department of
Regulations Health Services,

Toxic Substances
Control Program

California Health Section 25319.51 Interim Guidance For California

and Safety Code, Preparation of a Preliminary Endangerment Department of
Chapter 6.8, Assessment Report Health Services
Division 20 (June 1990)

Title 8, California California Health and Safety Regulations California
Code of Department of
Regulations Health Services
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Continuing site characterization studies are being performed by the soils and groundwater
subcontractor (S&GSC) under the direction of the EMO. Under the terms of a
Memorandum of Agreement (MOA) (LEHR-060, LEHR-061, and LEHR-076), UCD provides
health and safety oversight support to the S&GSC and is provided review opportunities on
all teciinical workplans and reports. Under an independent initiative, UCD performs
sampling and analysis of offsite groundwater domestic supply wells and irrigation wells
and provides analytical results to the S&GSC. in addition, SF has entered into an
Agreement in Principal (ALP) with the California Department of Health Services (DHS)
(LEHR-077). Under the terms of that AlP, DOE provides the results of quarterly
groundwater monitoring of the site to the DHS for incorporation into a state-wide
groundwater data base and provides DHS with technical review opportunities on technical
documents and reports related to the site characterization studies.

Over the history of the LEHR project, related activities have also taken place at four
non-contiguous facilities, all owned by UCD. Cursory studies have been completed for
these satellite locations and radioiogical surveys have been performed by UCD to ensure
no immediate public safety problems exist (LEHR-250). SF recognizes DOE's
responsibilities for these satellite facilities, but has assigned them a low priority with
respect to formal CERCLA investigations (I-iWS-1). However, soil samples have been
taken at one of the facilities, the Old Atomic Energy Commission (AEC) site, during the
course of the Phase II site characterization and additional studies to investigate the septic
tank still remaining on the Old AEC site are planned for the future, in conjunction with
RI/FS studies at the main LEHR-ER site.

The Phase II Site Characterization Report completed in February 1993 (LEHR-011) provided
the most comprehensive delineation of contaminant distributions in soils and groundwater
beneath the site to date. That report also included a compilation and evaluation of all data
collected in previous studies and evaluated all previous assessments and characterizations
for their sufficiency in satisfying CERCLA technical and procedural requirements. The
Phase II Site Characterization Report also provided a comprehensive evaluation of the
site's present condition and overall environmental impact, utilizing only that data meeting
applicable CERCLA data quality objectives and has proposed a strategy and schedule for
removing identified CERCLA deficiencies and data gaps.

Major findings and conclusions contained in the Phase II Site Characterization Report
included the following'.

• Identified sources of contaminants include', one landfill comprised of three
units, operated by UCD (only two units of which may have received DOE
wastes); numerous shallow radiological waste disposal trenches (some of
which received only UCD wastes, some of which received only DOE wastes,
and others which may have received both UCD and DOE wastes); two
former outdoor chemical dispensing arenas;the Imhoff Strontium
90-containing wastewater treatment: facility leach field; dry wells and
associated septic tanks utilized for management of Radium 226-containing
wastewaters; and dog pens.

• Organic, inorganic, and radiological contaminants are present in subsurface
soils.
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• Contamination has been observed in each of the first two hydrostratigraphic
units (HSUs) existing beneath the site at depths ranging from approximately
45 to 130 feet below ground surface (bgs).

• Contaminant concentrations observed in groundwater monitoring wells are
generally low, but some contaminants (e.g., nitrate, chromium VI,
chloroform, 1,1.dichloroethane, and 1,2-dichloroethane) have been detected
at levels exceeding their respective Maximum Concentration Levels (MCLs)
as established under the Safe Drinking Water Act (SDWA).

• Topography, engineered barriers, and stormwater controls combine to
virtually eliminate potential impacts to surface waters resulting from
LEHR-ER contaminants.

Finally, although groundwater contamination levels above MCLs have been observed on
the site, the current body of evidence does not suggest significant offsite contaminant
migrations or adverse impacts to nearby privately-owned potable water supplies.
However, additional sampling and aquifer characterizations are required before reliable
groundwater and contaminant fate and transport models can be developed to predict
offsite impacts with precision.

The technical quality of the latest site sampling ,nd characterization work is very good and
most technical conclusions are defensible. However, additional characterizations and

refinements are necessary before comprehensive site evaluations can be developed.
Although earlier DOE-sponsored studies had failed to satisfy their respective CERCLA
standards, the S&GSC has developed an acceptable strategy for addressing all identified
shortcomings in future characterization studies.

Given the relatively close proximity of all contaminant sources and the natural lability of
the groundwater, it may be difficult to identify for remediation the discrete contaminant
plumes emanating from each source. Under the MOA with UCD, SF has agreed to perform
additional studies in a manner sufficient to identify impacts to soils and groundwater from
all identified sources. The ultimate distribution of responsibility between UCD and DOE for
remediation of contamination is expected to be based on the results of this sitewide
characterization. The S&GSC is expected to provide a workplan for the next phase of the
study, the Remedial investigation/Feasibillty Study (RI/FS), for review in June 1993.

DOE has anticipated the possibility that the LEHR site may eventually be listed on the
National Priority List (NPL). However, exercising its discretionary authority under
DOE 5400.4, SF has chosen to not pursue an Inter-Agency Agreement (lAG) at this time
for RI/FS studies planned for the site. (If EPA does ultimately place the site on the NPL,
DOE's discretionary authority will be preempted and an lAG will be required for RI/FS
studies by Section 120(e) of CERCLA.)

It is also important to note that safety and health issues relating to LEHR-ER site
characterization studies are particularly unique because of occupancy of certain areas of
the site by UCD researchers not directly connected with or involved in site characterization
activities. Under the MOA, UCD's Office of Environmental Health and Safety (EH&S)
personnel provide the necessary liaison to other site occupants. Once site characterization
activities are scheduled, the UCD EH&S personnel notify other UCD researchers on the
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LEHR site, identifying the particular hazards and dangers associated with the planned
activity and providing directions on how unnecessary exposures can be avoided,
Importantly, the effort to identify and avoid hazards also extends to consideration of the
research animals also on the LEHR site. The EH&S personnel also erect physical barriers
when necessary and oversee the activity for health and safety issues. This important
health and safety activity is very well coordinated and comprehensive in scope.

Finally, because DOE-sponsored research has ceased at LEHR, there are a very limited
amounts of hazardous materials present at the site. The amounts of hazardous materials
present are not sufficient to trigger reporting or emergency planning requirements under
SARA Title III regulations (40 CFR 302 and 40 CFR 371).

Overall, the program for meeting CERCLA responsibilities is acceptable. The quality of the
recent technical work is excel!ent and generally defensible, Earlier DOE-sponsored site
characterization studies were insufficient in scope and data quality objectives to meet
CERCLA requirements. However, it is expected that these shortcoming will be adequately
addressed in future studies and that DOE will be able to fully satisfy its CERCLA
responsibilities. Future programmatic issues (possible NPL listing) may affect the schedule
of future studies, and may require DOE to expand its technical scope of work (e.g.,
expanded investigations of offsite impacts) and introduce additional program elements
(e.g., Community Relations Plan and Record of Decision).

Two _,_, lpliance findings and one best management finding were identified. The
compliance findings relate to inadequacies of scope and methodologies of DOE-sponsored
site characterization studies relative to applicable CERCLA requirements, and inadequate
Health & Safety plans. The best management practice finding relates to establishing
consistent d,_:a quality objectives for all sampling activities relating to the LEHR-ER site.
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3,8.2 _0mollance Fin_di_nas

IWS/CF-I: Scope and Methodologles Employed in Prellmlnary
Assessment/Site inspection Studies

Performance Objective: DOE 5400.4, "Comprehensive Environmental Response,
Compensation, and Liability Act [CERCLA] Requirements," states that DOE shall respond
to releases or potential releases of CERCLA hazardous substances from facilities under its
jurisdiction in accordance with requirements of CERCLA, as well as those of the National
Contingency Plan (NCP) and Executive Order 12580. NCP regulations 40 CFR 300.410
and 40 CFR 300.420 require that lead agencies conduct Preliminary Assessments (PAs)
and Site Inspections (Sis) as appropriate to develop an inventory of all actual or potential
releases of CERCLA hazardous substances, develop a comprehensive history of waste
handling activities on the facility, and develop a comprehensive evaluation of site
conditions and environmental impacts. The Environmental Protection Agency (EPA) has
published guidances for performance of PAs and Sis.

Finding: DOE-sponsored site assessment and characterization studies at LEHR-ER are not
of sufficient scope and detail to fully satisfy requirements of DOE 5400.4, 40 CFR
300.410, 40 CFR 300.420, and EPA PA and SI Guidances.

Discussion: As part of the most recent characterization study completed in February 1993
(LEHR-011), the S&GSC has identified most of the inconsistencies and data gaps from
previous studies and developed a strategy for addressing these inconsistencies in future
studies. However, the scope of work for the Phase II work, just completed, was not
comprehensive in its identification and evaluation of all possible pathways of contaminant
migrations. Two examples are provided below.

A potable water supply well once existed within the footprint of the LEHR shop building.
This well was used as the domestic supply well by previous site occupants (prior to 1959)
and by LEHR in the early years of site occupancy by the LEHR project. Rates and volumes
of water withdrawals from this well have never been cataloged, The well has been
properly destroyed in accordance with applicable standards (LEHR-215, LEHR-219, and
LEHR-220). Although the record shows that UCD also evaluated the chemical quality of
the groundwater in this well prior to destruction (LEHR-213), the analytical results have
never been made available to the S&GSC (I-IWS-11). Because the well was operational
during the period of active use of one of the UCD landfill units and, at that time,
represented the closest pumping well to the UCD landfill, and because the direction of
groundwater flow in the second hydrostratigraphic unit (HSU)in which this well is
screened is believed to be influenced by water withdrawals, it is important that the
S&GSC collects all available information on the past water withdrawals from this well and
considers the potential past impacts of this well on the direction and shape of contaminant
plumes emanating from the UCD landfill unit (and from any other waste disposal and
management areas also existing during this well's operational period). Failure to do so
may result in inaccurate interpretation of cor_taminant spatial distribution data, Personnel
from the S&GSC share these concerns and have indicated that further investigations of the
destroyed well will be incorporated into future studies (I-IWS-IO and I-IWS-11 ).

A second example involves the failure to consider buried utility lines on the site as artificial
conduits of subsurface contaminant migration. Various utility lines traverse the site,
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incluJing: potable water, wastewater/stormwater sewer, gas, electric, and
communication, Many of these lines are expected to be located within underlying clays
and some are proximate to identified probable sources of contamination (e,g., the Imhoff
leach field and radium dry wells) at the same approximate depth below ground surface as
the anticipated point of contaminant release, Because the native clays that underlie the
site are relatively impermeable, the presence of a utility line within this stratigraphic unit,
the excavation for which is probably backfilled with permeable materials for engineering
stability, represents an artificial conduit for contaminant migration, Contaminants will
follow the direction of the engineered utility line rather than the natural flow patterns of
the vadose zone and HSUs. Although there is no evidence that migration of contaminants
along utility lines has occurred to any significant extent, neither the studies completed to
date nor the planned future studies include investigation,_ of such possible migration
pathways. Failure to do so may result in inaccurate interpretation of contaminant spatial
distribution data and development of incorrect or incomplete contaminant fate and
transport models for the site. More importantly, failure to recognize this contaminant
migration pathway may result in offsite migrations going undetected and, consequently,
unremediated (if necessary), The S&GSC acknowledges this as a legitimate concern and
has indicated that the scope of work for future work will be expanded to include utility line
investigations (I-IWS- 10 and I-IWS- 11 ).

The apparent causal factors for this finding are ineffective _ to ensure that ongoing
and future site assessment and characterization studies are conducted in a manner

consistent with guidances and DOE Orders and address all relovant technical issues and
ineffective _,Lg.ELV.i._L_3at the time the scope of work for the Phase II study was under
development,
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IWS/CF-2: Health and Safety Plans for Site Characterization
Studies

Performance Objective: DOE 5400,4, "Comprehensive Environmental Response,
Compensation, and Liability Act [CERCLA] Requirements," states that DOE shall
investigate releases and potential releases of CERCLA hazardous substances from facilities
under its jurisdiction in accordance with the requirements of CERCLA, the National
Contingency Plan (NCP), and Executive Order 12580, Regulations applicable to health and
safety aspects of CERCLA site characterization activities have been promulgated by the
Occupational Safety end Health Administration (OSHA)in 29 CFR 19i0.120, including
requirements to prepare and follow a site-specific health and safety plan. Title 8 of the
California Code of Regulations (CCR) adopts the substantive provisions of 29 CFR
19i0.120.

Finding' The Health and Safety Plan developed in support of the Phase II Site
Characterization Study (LEHR-046) was not sufficiently site-specific for field sampling
activities (soil borings) on the Old Atomic Energy Commission (AEC) site, as required by
DOE 5400.4 and 29 CFR 1910.120,

Discussion: Chapter 3.0, "Facility Background/Work Plan," of the Health and Safety Plan
for the recently completed Phase II Site Characterization Study (LEHR-046) acknowledges
the fact that, while the field activities would take place primarily on the main site, soil
sampling at the Old AEC site would also be part of the field investigations. Beyond this
notice, however, the remaining chapters of the Health and Safety Plan are silent with
respect to the Old AEC site, Phase il activities at the Old AEC site were minimal
(consisting of the collection of 20 soil samples) and there is no evidence that the noted
Health and Safety Plan deficiencies have resulted in adverse impacts to field personnel or
the general public as a result of the conduct of field investigations st the Old AEC site,

Federal and state regulations require that site-specific considerations be part of Health &
Safety Plans, including such items as hospital evacuation routes, the identification of
hazards indigenous to each discrete location at which field activities will take place, and
the development of specific engineering controls (including the identification of necessary
personnel protective equipment) and directives sufficient to prevent adverse impacts to
field personnel and the public from those identified hazards,

Future site characterizations are expected to involve additional field sampling activities at
the Old AEC site. In addition, those future studies are also expected to involve monitoring
well installation and sampling on lands contiguous to the main LEHR property for the
purpose of better defining "background" groundwater conditions. The UCD is currently
conducting agricultural research on these adjacent land parcels that is unrelated to LEHR.
As a result, there may be unique, and perhaps not readily apparent, hazards (e.g.,
pesticides) associated with those research activities that would also deserve consideration
iq site-specific Health & Safety Plans developed to support field activities in those
locations.

The apparent causal factors for this finding are inadequate pglLcy=irn_ernentati0n in the
review of work plans to ensure adequacy and completeness and ineffective 9LO_EgJ3_ for
review of Health & Safety Plans.
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3,8.3 hatManeqement _Practl¢_lndlng

IWS/BMPF-I: Environ:,:entslData Quality Objectives andSampling
andAnalysis Plans

PerformanceObjective: Best management practice suggeststhat agreementsbe in place
between parties engaged in the collection of environmentaldata which may be relevantto
characterizingthe environmental impacts from the LEHR-ERsite to ensurethat samples
are collected and analyzed in a consistent mannerto maximize the usabilityof suchdata,
The term "consistent manner" can be defined by such criteria as: establisheddata quality
objectives, sampling and sample preservationprotocols,quality assurance/qualitycontrol
procedures(QA/QC) (includingchainof custody considerations),specifiedanalysesand
methods, and analytical laboratory accreditation requirements,

Finding: DOE has not pursueda formal agreement with UCD that ensuresthat UCD's
collectionof data potentially relevant to defining the LEHR-ERsite's environmentalimpacts
meets the DOE data requirements.

Discussion: Currently, UCD is sampling privately-owned wells in the vicinity of the
LEHR-site. The results are providedto DOE. Some of these potablewells may be
screened in the second hydrostratigraphicunit and in a directiongenerallydowngradientof
contaminantsobserved in that groundwaterunit beneath the LEHRsite. Thus those well:
may be potentially affected by LEHRcontaminants (I-IWS-8). This activity is a UCD
initiative, not formally a part of the DOE-sponsoredLEHR-ERcharacterizationstudy, but
rather an activity undertaken by UCD to orovide potentiallyaffected individualswith
information regardingthe chemical quality of their drinkingwater in a timely manner
(I-IWS-8). Nevertheless, the results from the samplingof these wells may have relevance
to the LEHR-ERsite study. Although UCD providesthe S&GSC with the samplingresults
(I-IWS-8), the data cannot be fully integrated into the environmentaldata base developed
in the site characterization study until the equivalencyof data quality can be confirmed,
The UCD sampling and analysis program for private wells is designedto meet the
UCD-establishedprogramobjectives. However, evaluation of the compatibilityof the UCD
program'sdata quality objectives with those of the LEHR-ERsite characterizationstudy
has not occurred.

The site restoration contractor has indicated that future studies will undoubtedlyinclude
offsite sampling of groundwater both upgradient and downgradientof the site (I-iWS-3 and
I-IWS-10). No determination of exact locationsfor these oftsite samplingactivitieshas
been selected, however, and it is not clear whether existingoffsite potable wells could be
incorporatedinto those offsite investigations.

it is further important to note that the LEHRsite is currentlybeing consideredby EPA for
inclusionon the National PrioritiesList (NPL) (I-IWS-9; LEHR-074). If NPL listing occurs,
DOE may be asked to demonstrate the nature and extent of offsite impacts of the LEHR
site. While currently availableenvironmental data collectedin the characterizationstudy
can provide some projectionswith respect to offsite impacts, analyticaldata from
potentiallyaffected environmentalmedia at offsite locationsmay be requiredto providea
more reliabledemonstration. In that instance, the UCD offsite domesticwell sampling
results may become particularlyimportant to DOE in meeting its CERCLAresponsibilities
and in developing a data base for determiningnecessaryinterimcontrolsfor offsite areas
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(including provisionof alternate water supplies), Finally, becausewell construction details
for most of these private wells are unknownand the integrity of each well has not been
documented, sampling results have limitedvalue in support of groundwater modeling
activities for the LEHRsite, but neverthelessprovidethe necessaryevaluation of tho
chemical quality of the formation water,

The apparent causal factor for this finding is a lack of _ addressingagreements to
ensurethat environmentaldata will be consistentlygatheredand exchanged to ensureits
i._axi,numbenefit to all programs,

3-60



3.9 ENVIRONMENTALMANAQEMENT

3,9. I Overv|ew

The environmentalmanagement portion of the environmentalaudit evaluated the status
and effectiveness of the EM, SF, and LEHR-ERProject management as it related to
ensuringenvironmental regulatorycomplianceend implementingDOE environmental
protection policiesand directives. The appraisalentailedan assessment of the LEHR.ER
Project's onsite contractors' and subcontractors'managementof the site's environmental
protection programsand the LEHR-ERProjectcontractor's interfaces with SF and the ER
program. The specific performancecriteria againstwhich the LEHR-ERProject
management was assessedincluded, in part, the EnvironmentalManagement Performance
Objectivesand Criter,e from the PerformanceObjectives and Criteria for Conducting DOE
EnvironmentalAudits (DOEIEH-0029). Table 3-9 lists the specific DOE Ordersand
guidelinesused in this assessmentto define the basis for functional relationshipswithin
and between DOE organizationsand the LEHR-ERProject, and the environmental program
organization within the LEHR-ERProject.

The environmentalmanagementappraisalportionof the environmental audit was
accomplishedthrough interviews and discussionswith LEHR-ERProject onsite staff,
Headquarters LEHR-ERProgramstaff, and SF staff: review of documents, policies, internal
reports, and correspondence:and consultationswith ail environmental audit team
specialists. The LEHR-ERProject's site facilities are owned by DOE and the land is owned
by the UCD Regentsand leasedto DOE. DOE began cleanupand assessmentactivities at
the LEHR.ERsite in 1988. The initialwork on the environmentalrestoration (ER) project
was managed by UGD as part of their M&O contract. In early 1990, the current LEHR-ER
Project onsttecontractor was selected by SF to manage and oversee the LEHR-ERProject.
The onsita contractor is chargedwith ensuringthat the environmental protection program
is implementedand policiesand proceduresare in place for the project and responsiblefor
all related reportingto SF. The onsite contractor's projectmanager is also responsiblefor
ensuringthat the OSSCsend their subtier supportcontractorsconduct operations
accordingto establishedpoliciesand procedures. The OSSCs includean OSSC tasked
with providingproject supportin the areas of coordinationand planning, technical,
commun,,'vrelations, regulatoryinterface, QA and environmental monitoring, health and
safety, oversight support for D&D and site characterization,data information and
document control, waste management,and general services;a D&DSC tasked with
conducting the onsite D&D activities for the site buildings;and a S&GSC tasked with
conducting the site characterizationof the soil and groundwater for the LEHR-ER.

In addition, SF and UCD have a Memorandumof Agreement (MOA) covering the
environmentalrestoration anddecontaminationactivities at the LEHR-ERsite and the
LEHR-ERProject activities (LEHR-076). The MOA establishesa steering committee
responsiblefor the oversightof the environmentalrestorationat the site and for providing
direction and objectives for the LEHR-ERProject, A technical advisory committee is als_
establishedthroughthe MOA. The technicaladvisorycommittee reports to the steering
committee and is chargedwith the routine planningand coordinationof all environmental
restoration and cleanupactivitiesincludingreview of technical plans, monitoring of project
milestones,and producingmonthly reports for review by the steering committee. EM-43
has contracted an independentverificationcontractor to validate the accuracy and
completeness of field measurementsor remedial radioactivitybefore, during, and afte_ site
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TABLE 3-9
LIST OF ENVIRONMENTAL MANAGEMENT

REGULATION8/REQUIREMENT8/GUIDELINE8

RlgulltlOnll
Requirements/ Ilections/'rltle Authodty

GuldeitnM

DOE 5400,1 General EnvironmentalProtection Program DOE

DOE 5400,3 Hazardous and Rad;Oactive MixedWasie - -DOE........
Program

LE_. _._ I _ -- I IE__=! _ I:l _ __ JJJl ii111 I I IlL ....... i .................... : .....................................................................

DOE 5480,1B Environment, Safety, and Health Program DOE
for Department of Energy Operations

..... .... , ,,,,,__ ,....... , ,,, , n,, ............... j ==- r .................

DOE 5480,19 Condue; of Operation Requirements for DOE
DOE Facilities

DOE 5482,1B Environment, Safety, and Health Appraisal DOE
Program

: II i I] " : ' irll i i i ......... . .....

DOE 5700,6C Quality Assurance DOE
. ....... _ .............. II ....... I I .... :11/ CII I:: C III n' _ _
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cleanup, The independentverificationcontractor will also review the proceduresused
duringthe cleanupoperations,

The DOE and the State of California have entered into an Agreement in Principle(ALP)
(LEHR-077) that reflects the understandingend commitments between the parties
regardingDOE's provisionto the State of Californiaof additional technicaland financial
support, for state activitiesin environmentaloversight, monitoring access, facility
emergency preparedness,andinitiatives to ensure compliance with Federal, state, and
local laws, The LEHR.ERsite is covered in the AlP,

The SF EnvironmentalRestorationand Waste Management ProgramOffice is responsible
for all complianceof contractorswith all environmentalregulationsand DOE Orders_ The
AssistantManager for EnvironmentManagement and Support (AMEMS) has responsibility
for externa! oversightand technicalsupport. The LEHR-ERProject Manager is integrally
involvedin project activities. Both the SF LEHR-ERProject Manager and AMEMS meet
with the EMO to discussand resolveenvironmental issuesand probiem._.DOE-HQ support
is provided by the LEHR-ERProgramManager,

The EMO to the LEHRProject has been managingthe LEHR-ERProject for slightly more
that 3 years under the EMO contract and has developed a reputation for making progress
in effectively managingthe site's environmentalrestoration and environmentalmonitoring
activities, The successof the D&D end site characterization activities can be attributed to
the dedicated and professionalmanner in which the OSSC, D&DSC, and S&GSC have
performedtheir tasks, The OSSC has also played _n important role in providinggeneral
support to the project's onsite activities,

The LEHR.ERProgramOffice, SF, EMO, OSSC, D&DSC, S&OSC, and UCD EH&S Office
staffs were genuinelyinterested in the audit processproducing constructive results. All of
the onsite subcontractorswere responsiveto the audit team's requests and provided much
insightinto the managementof the LEHR-ERProject. The progressof the LEHR-ERProject
can best be summarizedin the statement made by UCD, SF, and EMO personnelthat the
public and the Universityere pleasedwith DOE and the LEHR-ERProject because "they
[DOE] are doing somethingto clean it up,"

Overall, LEHR-ERProjectmanagementhas been progressivebut the LEHR-ERProjecthas
not fully addrescedthe developmentand implementationof DOE guidance related to
conduct of operationsand the self.assessment programs, Another area identified as
=_eedtngimprovementis formal communicationsfor the project, Internal communication
can be improved;internaland external communicationshould be formalized, The fo!lowup
of correctiveactions for the SF environmentalappraisal programwas also identified as an
area that is not being coordinatedefh=ctively,

The environmentalmanagement componentof the audit identified three compliance
findings and one best managementpractice finding, The compliance finding addressesthe
areas of environmentalappraisalprogram, formality of environmental programs, and
self-assessmentprogram, The best management practice finding addresses=nternaland
external communications,
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3.9.2 Compliance Findinq

EM/CF-1 : Self-Assessment Program

Performance Objective: The DOE Office of Environmental Restc_rationand Waste
Management (EM) has established the EM Self Assessment Management Plan, which
incorporates the essential self-assessment program elements and organizational
requirements established in the July 1990 guidance issued by the Secretary of Energy.
The EM Self Assessment Management Plan applies to all programs, activities, operations,
and facilities under the sponsorship or direction of EM and requires the development and
implementation of a site-specific self-assessment program.

Finding: The LEHR-ER Project has not implemented a self-assessment program, as required
by the EM Self-Assessment Management Plans.

Discussion: A formal self-assessment program implr_mentation plan for the LEHR-ER
Project, the EMO, and subcontractors involved in the project has been drafted and
transmitted to SF (LEHR-278). Although the formal self-assessment program has not been
implemented and to date a self-assessment has not been conducted, it should be noted
that portions of some elements of a self-assessment program exist within the LEHR-ER
Project such as audits and surveillances, and a formalized system for carrying out
corrective actions.

An institutionalized program of self-assessment will assist the organization in identifying its
own deficiencies and move it a mode which parallels DOE policy.

The apparent causal factor for this finding is inadequate policy implementation in that
self-assessment guidance has not been implemented.
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EM/CF-2: Formality of Environmental Programs

Performance Objective: DOE 5480.19, "Conduct of Operations Requirements for DOE
Facilities," Chapter 1, Section A, states that effective implementation and control
operating activities is primarily achieved by established written standards in operatio, l,_,
periodically monitoring and assessing performance, and holding personnel accountable for
their performance. Section B states that a high level of performance is accomplished by
establishing operating standards, communicating these standards to the working level, and
by providing sufficient resources to the operating departments.

DOE 5700.6C, "Quality Assurance," states that work shall be performed to established
technical standards and administrative controls. This work shall be performed under
controlled conditions using approved instructions procedures, or other appropriate means.

Finding: The LEHR-ER Project has not developed and implemented a formal conduct of
operations program as required by DOE 5480.19 or fully implemented standards and
controls required by DOE 5700.6C.

Discussion: The provisions of DOE 5480.19 apply to all contractors performing work for
DOE. Conformance with the requirements of the Order are to be documented. The Order
establishes that (1) each DOE contractor is to use the Order and its associated guidelines
in the review and development of existing and proposed directives, plans, or procedures
relating to the conduct of operations at DOE facilities; and (2) a graded approach is to be
used in the application of the guidelines to ensure that the depth of detail required and the
magnitude ef resources expended for operations are commensurate with the facility's
programmatic importance and potential environmental, safety, and health impact.
However, it is not necessary to develop a separate manual or plan. As a minimum, a
documont (e.g., a matrix) is to be prepared in coordination with the Head of the Field
Element and the cognizant Program Secretarial Officer. The document is to (1) indicate
whether a specific guideline applies to the facility; (2) indicate where and how each of the
guidelines are applied with the contractors existing policies and procedures; and (3)
identify any deviations or exemptions from the guidelines. The document, as a minimum,
is to be approved by the Head of the Field Element. The EMO has not developed and
implemented a conduct of operations document for the LEHR-ER Project, but it has
developed a conduct of operations index of the applicability of the conduct of operations
Order to the LEHR-ER Project. This index has been transmitted to SF (I-EM-10).

In addition, a DOE Conduct of Operations Assessment of the LEHR-ER Project was
conducted between November 16-19, 1992. A response to the assessment was
transmitted to SF on January 27, 1993 (LEHR-012). As a result of the Conduct of
Operations assessment performed at LEHR-ER, EM-25 has determined that implementation
of conduct of operations requirements at D&D facilities needs major revisions. The current
DOE Order and its guidelines do not differentiate between nuclear reactor operations and
D&D sites. On April 6-7, 1993, EH-25 formed a working group to develop a guidance
manual for facilities undergoing D&D. The working group identified major revisions in 9 of
19 chapters addressed in DOE 5480.19 and minor revisions in the remaining chapters.
In addition to the DOE Order requirement to develop and implement a conduct of
operations program, the formality is also prescribed in the DOE Order on quality assurance.
A number of areas were identified during the audit as examples of operations where more
formality is generally expected.
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While a certain degree of formality is imposed on the LEHR-ER Project as a result of the
QA requirements in DOE 5700.6C, discussions with many of the LEHR-ER Project staff
(I-EM-9 and I-EM-10) indicate that since the project is relatively small, a high degree of
formality is not necessary. To that end, a fair degree of informality permeates the
project's operations. Examples include the data review of the environmental dosimetry
program and the environmental air sampling program.

Environmental sampling data at LEHR-ER Project site are collected in order to be able to
assess the impact upon the environment from DOE-related activities. These data satisfy
two requirements, the scientific description of the impact and the requirement placed on
DOE from upper management and outside regulatory agencies. As a consequence, data
collection, timely analysis, and review are important to determine appropriate actions by
EMO.

The data from the environmental dosimetry program are received by the responsible OSSC
person. Although the data are usually sent to the EMO, the transmittal process is informal
and the responsibility for review of the data is not formally defined.

The environmental air sampling program is also conducted by the OSSC. OSSC personnel
perform the air sampling, analyze the samples, perform the calculations, and prepare a
report. However, review of the report was not formally documented.

The apparent causal factors for this finding are inadequate policy implementation in that
DOE policy on conduct of operations has not been implemented and procedures in that
procedures have not been developed.
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EM/CF-3: Environmental Appraisal Program

Performance Objective: DOE 5482.1 B, "Environmental, Safety, and Health Appraisal
Program," establishes the Environmental, Safety, and Health (ES&H) Appraisal Program for
the Department of Energy. The Order requires line management to be responsible for
effective ES&H performance in their programs. The ES&H appraisal program should
provide management with an objective, timely, and reliable information on ES&H
performance including timely notification of findings with an effective followup system.

Finding: SF has not implemented effective followup systems for environmental appraisal
program findings as required in DOE 5482.1B.

Discussion: SF has conducted a number of onsite reviews and formal periodic appraisals
of the LEHR-ER Project's environmental protection program (LEHR-129). SF has
conducted several formal appraisals including a comprehensive Appraisal of the
Environmental Monitoring Program in April 1992 (LEHR-129), and a Quality Assurance
System Appraisal in September 1992 (LEHR-295). The environmental appraisal report
provides recommendations for improvement of environmental program performance. The
formal transmittal letter requests that an Action Plan to address the appraisal findings be
submitted to SF within 30 days. The LEHR-ER Project responded but in several of the
responses there is not a schedule for completion of the corrective action. In addition, the
LEHR-ER Project records on this appraisal do not contain a formal response from SF on the
acceptance of the project's planned actions to address the findings.

In addition to the formal appraisals, SF has conducted "walkthrough" and "waste
management surveillances" at the LEHR-ER site. A waste management walkthrough was
conducted in September 1992 and an environmental walkthrough was conducted in April
1993 (LEHR-078 and LEHR-083). The waste management surveillances are conducted on
a more routine basis, at least bimonthly, and a formal checklist in completed and
distributed to the EMO, the SF Program Manager, and other staff within the SF
Environmental Restoration and Waste Management Division (LEHR-296). These oversight
activities identify deficiencies a formal reports are transmitted to the project but
discussions with SF indicate that formal corrective actions and plans are not required from
the project and that the deficiencies and followup are not formally tracked (I-EM-3). In as
much as these "informal" oversight activities are designed to improve the performance of
SF's sites' environmental protection programs and associated activities, recommendations
are included in the formal reports to the site (LEHR-078 and LEHR-296). The lack of
formal foilowup by SF that includes oversight of the corrective action, a schedule for
completion of the activities, and a scheme to review the progress of the corrective action
activities will most likely result in inaction.

The apparent causal factor for this finding is the lack of policy implernentation, in that DOE
policy has not been fully implemented by SF for the environmental appraisal program, and
other "informal" oversight activities.
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3.9.3 Best Manaqement Practice Findina

EM/BMPF-I: Internal and External Communications

Performance Objective: Best management practice suggests that formal communication
mechanisms be in place to facilitate both the internal and external transmission of project
information. Formal systems may be supplemented by informal systems of
communication, especially when the project organization is small. Both formal and
informal communication systems should facilitate the exchange of project information.

Finding: The internal and external communication systems do not always facilitate the
transmission of LEHR-ER Project information. Many internal and external communications
of LEHR-ER Project information by project staff and SF are informal.

Discussion: Both internal and external communications to the LEHR-ER Project are
transmitted by numerous modes including memos, reports, letters, FAX, and telephone.
While many of these modes of communication are formal, communications onsite are
generally less formal, and some important external communications have been less formal
than expected. This approach is accepted onsite as the normal mode of operation because
"the project is small" (I-EM-IO) but this approach does not ensure that all of the contractor
and subcontractor managers receive project information in a timely fashion. Examples
where existing communication arrangements do not satisfy the performance objective are
as follows:

• Minutes of the LEHR Radiation Control Committee are distributed to the
meeting attendees but not formally transmitted to all LEHR-ER Project onsite
contractor and subcontractor managers (LEHR-251, I-EM-10, I-EM-1 1 ).

• The Waste Management Plan requires that the EMO Project Manager be
informed of, and concurred with, any actions implemented to correct
deficiencies in a waste management activity (LEHR-019)0 There is no formal
procedure for OSSC Waste Coordinator to inform the EMO Project Manager
of deficiencies identified in weekly inspections of hazardous waste
management nor is there a formal process established for concurrence.

• EPA listed LEHR on the Federal Facility Hazardous Waste Compliance Docket
in February 1993 (LEHR-249). This listing has resulted in explicit compliance
requirements and schedules for DOE with respect to preliminary assessment
and site inspection. Subsequent to the Docket listing, personnel from SF
had a telephone conversation with EPA wherein EPA reportedly indicated
that all reports previously sent to EPA regarding the LEHR site satisfied all of
the explicit DOE responsibilities resulting from Docket listing (I-IWS-9).
However, this telephone conversation has never been formalized by written
confirmatory communication to EPA or by memoranda to the file.

The apparent causal factor for this finding is procedures, in that personnel have not been
trained to effectively implement formal communication procedures.
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APPENDIX A:

BIOGRAPHICALSKETCHES OF THE ENVIRONMENTALAUDIT TEAM

NAME: Atam P. (AI) Sikri, Ph.D., P.E.

AREA OF RESP: Team Leader

ASSOCIATION: U.S. Department of Energy, Office of EnvironmentalAudit

EXPERIENCE: 26 Years

• U.S. Department of Energy, Washington, DC

- Team Leader, Office of EnvironmentalAudit. Provides guidance, direction,
and assistanceto a multi-disciplinedgroup of professionalsperforming
EnvironmentalAudits and Assessmentsat DOE facilities. Team Leaderfor
the UraniumMill Tellings RemedialAction Project Environmental
Management Audit and the West Valley DemonstrationProject
EnvironmentalAudit. Participated as the EnvironmentalSubtearnLeader for
the Ames Laboratory, Naval Petroleumand Oil Shale Reserves,and Stanford
LinearAccelerator Center Tiger Team Assessments;Assistant Subteam
Leader for the Sandia National LaboratoriesTiger Team Assessment;and a
member of the ProgressAssessmentTeam for the Savannah RiverSite.

- Assessmentand Validation Engineer,Office of Program/ProjectManagement
and Control. Providedindependent appraisalof projectsinvolving
design/construction,environmental aspects, planning/scheduling,and cost
estimating. Also, NEPA Compliance Officer for the Office of Procurement.

- ProgramManager/Assistant Director, Office of FossilEnergy. Responsible
for directing and managing synthetic fuel research,development, and
demonstrationof technologies. Processesdeveloped in full compliancewith
environmental regulations.

- General Engineer. Office of Defense Programs. Worked with uranium
enrichment technology, project management,and classification
determinationcapability.

• Other Experience

- PetroleumEngineer, U.S. Corps of Engineers. Work involvedprocessdesign,
project engineering, and cost studies.

- Senior ProcessDesign/Development Engineer. Worked with DuPont
Company, Cities Service Company (now part of Occidental Petroleum
Corporation),Johnson & Johnson, and Hoffmann-LaRoche, Incorporated.

EDUCATION: Ph.D., Chemical Engineering,Universityof Pennsylvania
M.S.E., Chemical Engineering,University of Michigan
B.S.E., Metallurgical Engineering,University of Michigan
B.S.E., Chemical Engineering,University of Michigan

OTHER: RegisteredProfessionalEngineer
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NAME: Ching-SanHuang, Ph.D., P.E.

AREA OF RESP: Deputy Team Leader

ASSOCIATION: U.S. Department of Energy, Office of EnvironmentalAudit

EXPERIENCE: 23 Years

• U.S. Department of Energy
- Deputy Team Leader. Responsiblefor providingguidance, direction,and

assistanceto a multi-disciplinedgroupof professionalsperforming
environmental audits and Tiger Team Assessmentsat DOE facilities.

• U.S. Department of Defense
- U.S. Army EnvironmentalHygiene Agency. Served as Sub-ProgramManager

in the area of hazardouswaste minimization(HAZMIN), and multi-disciplined
team leader for environmentalaudits; also conductedspecialstudies,
medical waste management, hazardouswaste sampling,and personnel
training.

- U.S. Army HQ V Corps. As EnvironmentalBranchChief, supervised
engineersengaged in engineeringand consultationserviceswith
responsibilityto plan, program,coordinate, and administerthe environmental
and sanitary missionsin water, wastewater, solid/hazardouswastes, air
pollution,and groundwater pollution.

- U.S. Air Force. Worked as Project Manager in preparingstatement of work,
programplan, budgets, contractor proposalevaluation,and contract
selection. Oversaw other engineersand scientistsand contractors in
conducting environmentalimpact statements (EISs), studies,design,
troubleshooting,and analyses.

• Clinton Bogert Associates
- As a Senior Staff Engineerin supervisingwater/wastewater and solid waste

treatment processdesign, detaileddesign,pilot plant studies,cost-effective
analyses,cost estimate, specificationspreparation,solidwaste management
plans, and 201 Facility Plans.

• Metcalf & Eddy, Inc.
- Work covered water/wastewater and solidwaste treatment process

design/detaileddesignand research, includingreactionkineticsderivation,
process parameter and processselection,pilot plant studies, treatment unit
design and hardware selection, plant layouts, and technical report writing.

EDUCATION: Ph.D., EnvironmentalEngineering,State Universityof New York at
Buffalo, NY

M.S., Civil Engineering,Cheng Kung University,Taiwan
B.S., Civil Engineering,Cheng Kung University,Taiwan
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NAME: Susan Barisas

AREA OF RESP: Technical Coordinator

ASSOCIATION: Argonne National Laboratory

EXPERIENCE: 17 Years

• Argonne National Laboratory

- Participant in the Tiger Team Assessmentsof Savannah RiverSite and
Lawrence BerkeleyLaboratoryand EnvironmentalAudits at the
EnvironmentalMeasurementsLaboratory,SouthwesternArea Power
Administration,UraniumTellingsRemedialAction Project, Alaska Power
Administration,and the ComponentDevelopmentand Integration Facility
sites. Providedtechnical assistanceto the DOEin the development and
execution of environmentalsurvey and audit programs. Principal
responsibilitiesincludeconductingenvironmentalsurveysat eight major DOE
operatingfacilities, evaluatingaudit and appraisalproceduresused by the
DOE and private industry, and developingguidancemanuals to be used by
DOE facilities and field organizations.

I

- Worked on various projectsrelated to hazardouswaste materials
management. Responsibilitiesincludeddevelopinghazardouswaste and
materials management plans,evaluatingapplicabilityof treatment and
disposaloptionsfor synthetic fuels facilities,evaluatingtechnologiesfor the
treatment and disposalof PCB waste, and assessingthe environmental
impacts of alternative energy scenarios.

• Iowa Natural ResourcesCouncil

- Developedtask force reportson Water for EnergyProduction,Water for
Commercialand RecreationalNavigation,and Water quality for a State
ComprehensiveWater Plan. Aided in the developmentof a public
participationprogram.

EDUCATION: M.S., Water Resources/AgriculturalEngineering,Iowa State
University

B.A., Biology,GrinnellCollege
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NAME: David A. Dolak

AREA OF RESP: Air, Surface Water/Drinking Water, and Toxic and Chemical Materials

ASSOCIATION: Argonne National Laboratory

EXPERIENCE: 11 Years

• Argonne National Laboratory

- Staff Scientist. Participatedin the Tiger Team Assessmentof Lawrence
BerkeleyLaboratoryand environmental audits at the Southwestern Area
Power Administration,UraniumMill Tai!ings RemedialAction Project, the
ComponentDevelopmentand Integration Facility, the Environmental
MeasurementsLaboratoryand Alaska Power Administrationsites.
Participatedin numerousenvironmental audits of Air Force Basesunder the
USAF, EnvironmentalAssessmentand Compliance Management Protocol
program.

e Versar, Inc.

- Preparedremedialinvestigation/feasibility studies for Comprehensive
EnvironmentalResponse,Compensation, and LiabilityAct (CERCLA)and
ResourceConservationand Recovery Act (RCRA) sites, and prepared
environmentalpermitsto complywith the Clean Water Act, Clean Air Act,
and RCRAregulations.

- Performedenvironmentalinsuranceaudits at industrialfacilities to assessthe
sites' potential for financial liability due to chemical contamination, CERCLA
responsibility,noncompliancewith RCRA, or violation of Superfund
Amendments and ReauthorizationAct (SARA) Title iii reporting
requirements. Assistedvarious clients in preparingdocumentsfor hazardous
materials reportingunder SARA Section 311, 312, and 313, includingdata
base developmentfor Form R submissions.

- Lead investigator in the allocation of liabilitycosts to 30 individualparties
responsiblefor toxic contamination at a Superfundsite. Project Manager for
the assessmentand removal of hazardous materials at a large abandoned
industrialsite near Cleveland, Ohio.

= United States Steel Corporation;Seaway Laboratories

- Analytical Chemist. Diversebackground in wet chemical methods and
instrumentanalysisof environmental media.

EDUCATION: M.S., EnvironmentalScience, Water Chemistry, Indiana University
B.S., EnvironmentalScience, St. Joseph's College
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NAME: Rebecca A. Haffenden

AREA OF RESP: Waste Management

ASSOCIATION: Argonne National Laboratory

EXPERIENCE: ! 4 Years

• Argonne National Laboratory

- Energy and Environmental Programs Attorney, Environmental Assessment
and Information Sciences Division.

- Performs environmental compliance audits for the U.S. Air Force under AF
Regulations 19-16, Environmental Compliance Assessment and Management
Programs. Responsible for reviewing documentation and examining
hazardous waste or wastewater facilities to determine compliance with Air
Force regulations and federal and state statutes and regulations.

- Identifies potential applicable, relevant, and appropriate regulations (ARARs)
for use in CERCLA documents such as Remedial Investigation/Feasibility
Studies Workplans and potential regulatory limits for preliminary workplans
to comply with Corrective Action Schedules of Compliance.

- Drafted the Regulatory Compliance chapters in DOE Environmental Impact
Statements for Western Power Administration, the Superconducting
Supercollider and the New Production Reactor, including research and
application of federal and state environmental statutes and regulations to the
alternative actions proposed under each environmental impact statement.

EDUCATION: J.D., Suffolk University Law School
B.S., Psychology, University of Illinois
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NAME: Ron Kolpa

AREA OF RESP: Groundwater, Inactive Waste Sites

ASSOCIATION: Argonne National Laboratory

EXPERIENCE: 20 Years

= Argonne National Laboratory

- Staff Scientist, Regulatory ComplianceGroup Leader,Environmental
Research Division. PrincipalresponsibilitiesincludeCERCLApreliminary
assessmentsand site investigationsfor the DOE, Departmentof Defense,
Department of Commerce, and Army National Guard. Mr. Kolpahas also
served as the project managerfor propertyassessmentsrequiredon Army
propertiesas a result of the Base Closureand RealignmentAct, and as Team
Leader for site characterizationsof Army National Guard properties
throughout the United States. Mr. Kolpahas participatedin the Tiger Team
Assessment of Lawrence Berkeley Laboratory,environmentalaudits of the
Southwestern Area Power Administration, UraniumMill TailingsRemedial
Action Project (UMTRA), the Component Developmentand Integration
Facility, the EnvironmentalMeasurements Laboratory,and Alaska Power
Administration, and an environmentalmanagementaudit of the UMTRA
project, Mr. Kolpa also has participated in EnvironmentalComplianceand
Management Plan (Audits) at Department of the Air Forcefacilitiesunder the
control of Air Force Space Command and Air ForceMateriel Command. He
has participated in DOE's developmentand evaluationof mixed waste
management protocolsfor DOE installations. In addition, Mr. Kolpa serves
on the EnvironmentalResearchDivision'sEnvironment,Safety, and Health
Committee and previouslyserved as the EnvironmentalCompliance
Representativefor the EnvironmentalResearchDivision. Mr. Kolpa is
responsiblefor regulatory assessmentsfor the Division'sfield investigation
efforts.

• Iowa Department of Natural Resources

- Priorenvironmental experience includesover 14 years as technical program
specialistand EnvironmentalProgram Supervisorfor regulatoryprogramsin
air, solid waste, and hazardouswaste for the State of Iowa. Includedduring
this periodwas a 2-year detail to the U. S. EnvironmentalProtectionAgency,
Office of Solid Waste and EmergencyResponse,Washington,DC, where his
responsibilitiesincludedthe developmentof Federaland state
implementation strategies for hazardouswaste programsdevelopedunder
CERCLAand RCRA authorities.

EDmlCATION• M.S., InorganicChemistry, Iowa State University
B.S., Chemistry, St. ProcopiusCollege
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NAME: Peter C. Lindahl

AREA OF RESP: Quality Assurance, EnvironmentalManagement

ASSOCIATION: Argonne National Laboratory

EXPERIENCE: 21 Years

• Argonne National Laboratory

- Group Leader. Principalresponsibilitiesi=icludesupervisionof environmental
analysis group. Currently is a detailee to DOE's Office of Environmental
Restoration and Waste Management in the TechnologyDevelopment's
Laboratory Managen,_nt Division. Servedas analyticallaboratory project
manager for the DOE EnvironmentalSurveyProgramand as task manager
for the development of gas analysismethodsand associatedquality
assurancerequirements for the DOE Waste IsolationPilot Plant Pretest
Waste CharacterizationProgram. Also, participatedin the DOE Tiger Team
Assessmentsof Savannah RiverSite and Lawrence BerkeleyLaboratory;
environmentalaudits of the SouthwesternArea Power Administration,
UraniumMill TailingsRemedialAction Project, ComponentDevelopment and
Integration Facility, EnvironmentalMeasurementsLaboratory,and Alaska
Power Administrati,_n;the DOE OperationalReadinessReview of the
Defense Waste ProcessingFacilityat the SavannahRiverSite; and the DOE
EnvironmentalManagement Audit of the UraniumMill Tailings Remediation
Action Proje_ct.

• Exxon ProductionResearchCompany

- Senior ResearchSpecialist. Responsiblefor supervisionof inorganic
analytical chemistry laboratory in supportof coal, oilshale, and hydrothermal
researchprojects.

• Perkin-ElmerCorporation

- Senior Product Specialist. Responsiblefor atomic absorption
spectrophotometryand analytical technicalsupport.

• IllinoisState GeologicalSurvey

- Associate Chemist. Responsiblefor the developmentof analysis methods
for the determination of trace elementsin coal.

EDUCATION: Ph.D., Analytical Chemistry, SouthernIllinoisUniversity
M.A., InorganicChemistry, SouthernIllinoisUniversity
B.A., Chemistry, Lake ForestCollege
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NAME: RichardB. Lynch

AREA ,3F RESP: TechnicalEditor

A$SOCI_-,TION: META

EXPERIENCE: 5 Years

= META, Inc.

- Technical Editor. Providedtechnicalwriting and editing support for DOE on
13 Tiger Team Assessments,6 ES&H ProgressAssessments, and
2 EnvironmentalAudits. Also, overseesthe preparation of the final
camera-readycopy of assessmentand audit reports.

i
- Writer/Editor. Providedtechnical writing and editing supportto DOE's Office

of New ProductionReactors(NPR), includingwriting NPR's Correspondence
Manual and a variety of technical articles for publication.

• Advanced Sciences, Inc.

- Writer/Editor. Researched,wrote, and edited fact sheets and information
briefs on energyconservationand renewable energy topics for a DOE-funded
energy informationservice.

- ResponseAnalyst/Media Liaison. Analyzed and researched inquirieson
energy topics from the generalpublic, U.S. Congress, and trade
associations. Also, wrote information briefs, monthly news releases, and
conductedmedia outreachactivities.

EDUCATION: B.A., Liberal Arts, LouisianaState University
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PLAN FOR THE DOE ENVIRONMENTAL AUDIT

OF THE

LABORATORY FOR ENERGY-RELATEDHEALTH RESEARCH(LEHR.ER)

DAVIS, CALIFORNIA

MAY 1993

1.0 INT_ODUCTION

The Office of EnvironmentalAudit (EH-24) within the Office of Environment,Safety and
Health (EH) performs independent audits and assessments as part of DOE's Environmental
Audit Program.

This EnvironmentalAudit Program,created in 1985, provides a continuingprogramof
internal, independent oversight of line management'a environmentalperformanceto
supportDOE's broader goal of achieving full compliance end excellencein the
environmentalarea. The Program's objectives include:

• Performing comprehensive, baselineenvironmentalaudits at facilities not
eddresa_Jdin Tiger Team Assessments;

e Performing audits on line program environmentalmanagementfunctions,
includingadequacy of self-aneument programs;

• Continuing technical reaudita st DOE facilities;

• Conducting focused, specialissue audits for high priorityissuesat specific
sites or across site end programlines; and

• Updating end automating audit protocols, training, end othermechanismsof
transferring the special auditingexpertise of EH-24 to the field in support of
line management self-assessmentprograms.

An environmental baseline audit of the Laboratory for Energy-RelatedHealth
Research-EnvlronmentalRestoration (LEHR-ER)will be performed from May I0 through
May 24, 1993. The purpose of the environmentalau6;' is to providethe Secretary with
informationon the current environmentalregulatory compllance status and aaeocleted
vulnerabilitiee,root causes for noncompliance,adequacy of envlronmantelmanagement
programs,and response actions to addressthe identified problemareas, The "DOE
EnvironmentalAudit Program Guidance" (January 1992) end "PerformanceObjectivesand
Criteriafor Conducting DOE EnvironlnentalAudits" (DOE/EH-0229, February 1992) will be
usedto perform this audit.

The scope of the LEHR-EREnvironmentalAudit is comprehensive,coveringall
environmentalmedia, DOE Orders, and Federal, state, end local regulations,requirements,
and best management practices. The environmental disciplinesto be addressedin this
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audit include air, sol!,surface water, hydrogsology,waste management, toxic and
chemical materials, radiation, quality assurance,and Inactive waste sites. The audit also
addresseethe performunce of salf-aneument and environmentalmanagement functions.
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2,0 ENVIRONMENTAL AUDIT IMPLEMENTATION

The environmentalaudit of LEHR-ERwill be conducted by s Team managed by s Team
Leaderand o Deputy Team Leaderfrom the DOE's Office of EnvironmentalAudit and
technical specialists from Argonne National Laboratory. The administrativeand technical
editing support will be provided by Maria ElenoToraRoAssociates, Inc. (MET'A). The
names and responsibilitiesare listed below:

AI Sikri DOE Team Leader
Chlng-Sen Huang DOE Deputy Team Leader
Susan Berlin ANL Technical Coordinator
Ron Kolps ANL Inactive Waste Sites, Groundwater
Dave Dolsk ANL Surface Water, Soils/SedimentsBiota,

Toxic Materials, Air
Peter Undohl ANL EnvironmentalManagement, Quality

Assurance
Decca Haffenden ANL Waste Management
Chuck 8alobury ANL Radiation,Air
Helen Waiters M_A Administrator
Richard Lynch META Technical Editor

2.1 PRE.AUDIT ACTIVITIBD

Pro-auditactivities for the LEHR-EREnvironmentalAudit Includedthe Issuanceof an
introduction and information request memorandum, a pre-audltsite visit, and initial review
of documentation which was sent to the EnvironmentalTeam by LEHR-ERas e result of
the Informotlonrequest memorandum.

A pro-auditsite visit was conducted on March 23-24, log3, by the Team Leaderand
Deputy Team Loader, and the ANL technical coordinatorand Inactive waste
eitea/groundwoter specialist. The purpoBoof the pro-auditvisit was to become familiar
with the site, to review Information being suppliedend requestadditionalinformation,and
to coordinate plansfor the upcoming audit with DOE and contractor porsonnol.

This environmental audit plan is based upon the information received by the Environmental
Team as of April 16, 1Be3.

2.2 ONSlTE ACTIVITIES AND REPORT8

The onsetsactivities for the environmental audit will take place from May 10 through24,
1993. Onslte activities will include field Inspeotlons, file/record reviews, and Intervlawe
wlth site personnel. The preliminaryschedule for the audit is shown In the attached
agenda. The agenda will be modified as neededduringthe early part of the onsltoaudit.
Any and oil modifications to the agenda will be coordinated with the prlno!ploconteots
from LEHR-ERand DOE. LEHR-ERis requestedto identify, as soon so possible,any facility
activities such as sampling, spill response, or inspectionswhich may occurduringthe audit
so that Team members may observe the operations.
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A daily debriefingwith site/facility personnelwill be held each afternoon at 4:30 pm at
which time team specialistswill describetheir activities and identify issues that may
develop into findings,

A closeout briefing will be conductedat the conclusionof the onsite activities on May 24,
1993. Findingsand strengths from the environmentalaudit will be presentedduring that
briefing. A draft report containingthe results of the audit will be provided to LEHR-ER,the
San Francisco Operations Office, andthe Office of the Assistant Secretary for
EnvironmentalRestorationend Waste Management for their review and comment.

2.3 P08T-81TE ACTIVITIES

Following the onslte activities. LEHR-ERwill have the opportunity to submit final
comments on the draft audit report. After reviewing these comments, EH-24 will issuea
final report. LEHR-ERwill be responsiblefor preparinga corrective action plan which will
be reviewed by EH-24. The following isa tentative schedule for completion of these post-
site activities.

June 8, !993 Site comments on draft audit report due

June 22, 1993 Finalaudit report issued by EH-24

July 7, 1993 Draft correctiveaction plan due (six weeks after
closeout)

July 21, 1993 EH-24 comments on draft action plan

August 4, 1993 Finalaction plan due
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3.0

3.1 ISSUE IDENTIFICATION

The air portion of the environmentalaudit involves an assessment of facility-wide air
emissions,emissioncontroland emissionmonitoring proceduresand equipment, and
acquisitionand processingof ambientair quality data, where appropriate. Areas of
interest are the processemissionsof particulates, organic vapors, inorganiccompounds
and air toxtcs. Operationaland proceduralpractices associated with emissioncontrol
equipmentwill be evaluated. Compliancewith the local air authoriW's regulations,State
of Californiaregulations,National EmissionStandards for Hazardous Air Pollutants
(NESHAPs) requirements,and DOE Orderrequirementswill also be assessed. The audit at
LEHR-ERwill assessemissionsand emissioncontrol proceduresfor radionuclidesand
particulates, includingasbestos, from the site during decontamination and
decommissioningactivities.

The general approachto the audit will involve a review of operating procedures,operating
records and other relevant documentswhich identify sourcesof air emissionsand
demonstrate LEHR-ER'scompliancestatus with respect to requirements. Following
document review, a physicalinspectionof processesor operations, and emissionscontrol
and monitoring equipment will be accomplishedalong with interviews of site staff and
managers.

3.2 RECORDSREQUIRED

Documents and files to be reviewed duringthe audit include, but will not be limitedto, the
following:

• Sourceand sourceemissioninventories;

= Environmentalmonitoringreports;

• Reportson accidentalreleasesof airborne substances;

• Operatingand testing/maintenance proceduresfor control equipment;

• Air related correspondencewith regulatory agencies includingwaivers or
interpretationsof air regulationapplicability; and

• Monitoring/samplingprogramdocumentation.
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4.0 SURFACE WATER

4.1 ISSUE IDENTIFICATION

The focus of the surface water/drinking water portion of the environmentalaudit will be on
the releaseof contaminated or polluted wastewaters to the sanitary sewers, stormsewers,
surface waters, and groundwater aquifers underlyingthe site. The audit will review the
potential for contamination of wastewaters by metals, organics and radionuclidesand
review the presentsystem for wastewater collection and discharge. Liquid waste
treatment, collection and discharge equipment will be examined and recordsof operation
will be reviewed. The audit will review current discharge permitsor agreementswith the
Universityof California, Davis. A review of State of Californiaagreementsregarding
surface water runoff or discharge control measureswill be undertaken.

The audit will include identification of discharges(e.g., overland stormwater runoff) to
surface waters, or to the sanitary sewer system, which may not be addressedin operating
permitsor other documents. A walk-through of LEHR-ERfacilitieswill be made to observe
normal practices. Spill prevention provisionsfor fuels and hazardousmaterialstorage
areas will be reviewed, along with LEHR-ER'sprocedures for reporting spills.

The audit will also review drinking water distributionsystems at LEHR-ERto determine
compliancewith regulations under the Safe DrinkingWater Act for deliveryof safe drinking
water to employees.

4.2 RECORDS REQUIRED

Specific documentsand files to be reviewed as part of the assessmentinclude,but will not
bE limitedto, the following:

• Samplingand analytical plansand/or data;

• Correspondencewith state or local regulatory agencies regarding
wastewater, drinking water or stormwater runoff controlsand requirements;

• SOPs for wastewater or stormwater collection, holdingand discharge;

• Drawings of sanitary, storm sewer and septic systems;

• Plans or diagrams showing where buildingfloor drains discharge;

• Procedures for collecting samplesof wastewater, surface water, and
stormwater;

• Maintenance and inspectionrecords for the drinkingwater system, including
water tanks and cross connection/backflow prevention procedures;

• Spill prevention plans and records inspection;

• Internal memos or correspondencerelatingto surface water/drinking water
problems;
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= POTW and University of California, Davis dischargerequirementsfor the
LEHR-ER;and

• Other records as determined onsite.
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5.0 G_.LROUNDWATER

5.1 ISSUE IDENTIFICATION

The groundwater section of the environmental audit will involve the evaluation of both the
programmaticand technical status of groundwater protectionand monitoring activities as
they are relate to regulations,DOE Orders, and best management practices. Regulations
include Californiaregulationspertainingto water resourcesand regulationsand guidance
developed as part of both the ResourceConservationand RecoveryAct (RCRA) and the
ComprehensiveEnvironmentalResponse,Compensation,and Liability Act (CERCLA)
programsof the U.S. EnvironmentalProtectionAgency.

An evaluation of previousstudiesof the site hydrogeology,determination of the status of
ongoing studiesand investigationswill be includedin the audit. The adequacy of existing
groundwater monitoringand characterizationefforts will be determined by comparisonto
existing regulations, DOE Ordersand best managementpractices. In addition to a
document review, visits will be madeto areasof interest to observefield conditions,
monitoring well constructionand location, well purgingand samplingtechniques, and field
QA/QC procedures. Discussionswill be held with site personneland contractors who have
responsibilitiesfor groundwater protection,remedialaction, and monitoring well sampling.
Proceduresand permitsfor well abandonmentwill be reviewed against applicable
California regulationsand best managementpractices.

5.2 RECORDSREQUIRED

Documents and recordsto be reviewed as part of the audit includethe following:

• Data/maps concerningsubsurfacegeologyand hydrology;

• Groundwater ProtectionManagement Plan documentsor guidance;

• Groundwater MonitoringPlan includingsamplingproceduresand analytical
protocols;

• Recent (1990-1992) chemicalanalytical data for soiland groundwater
samples;

• Well constructionas-built diagramsand well/boringlocations;

• Well abandonment proceduresand permits;

• Current or historicgroundwaterdischargeor well construction permits; and

• Any additional hydrogeologicor geologicinvestigationreports.
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6.0 WASTE MANAGEMENT

6.1 ISSUE IDENTIFICATION

The waste management sectionof the environmentalaudit will addressthe generation and
management of solid, hazardous,mixed and radioactive wastes, including accumulation,
labeling,characterization, storage, transportationand disposal,with regards to DOE
Orders,state and Federalregulations,and good managementpractices. In addition, this
portionof the audit will evaluate LEHR-ER'scompliancewith applicableunderground
storagetank regulations.

Management of all waste streams will be reviewed. Specific issuesthat will be
investigated include, but are not limited to:

• Status of waste generatedand characterizationof wastes disposed with
respect to the LandDisposalRestrictions,DOE's mixed waste extension
application, andtoxicity characteristic leachingprocedurerequirements;

• Characterizationof site investigationand decontaminationand
decommissioningwastes;

• Storage of waste sludgein the tank trailer;

• Status of onsite waste generation points (e.g., location, waste type,
quantities);

• Manifesting and tracking of wastes;

• Status of hazardous,mixed, and radioactivewaste storage areas;

• Permit status for storage of hazardousand mixed wastes;

• Solid waste accumulation,collection, treatment, transportation, and
disposal;

• Training for waste generatorsand waste facility employees; and

• Undergroundstoragetanks (USTs).

6.2 RECORDS REQUIRED

Specific documents and files to be reviewed as part of the audit include, but will not be
limited to, the following:

• Written policiesand proceduresrelatingto waste management activities
includingwaste managementplans, waste minimization plans, internal
proceduresand otherguidance documents;

• Waste generation and characterizationdocumentation;
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• Waste storage, treatment, and disposalrecords;

• Regulatory permits, permit applications,exclusions, or waivers related to
waste management activities_

• Emergencyspill response and cleanup procedures_

• Undergroundstoragetank notification and associated records;

• Any inspection reports or notices of violation from the state or EPAwith
regard to hazardouswaste managementactivities;

= Any internal audits or assessmentsof LEHR-ER'ssolid and hazardouswaste
management program;

• Environmentaltraining records;

= Last 3 years of manifests; and

= Any liability audits that have been conducted for hazardous waste disposal
or transportationcontractors.
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7.0 TOXIC AND CHEMICAL MATERIAI,_

7.1 ISSUE IDENTIFICATION

The toxic and chemicalmaterials portion of the environmentalaudit will addressthe
managementand use of raw materials and chemical materials with referenceto their
handling,storage, and disposal. Any substancesregulated by the Toxic Substances
ControlAct (TSCA) (for example, polychlorinatedbiphenyls(PCBs)and
chlorofluorocarbons(CFCs), and the Federal Insecticide,Fungicide,and RodenticideAct
(FIFRA)will be evaluated. Any storage tanks used for chemicals and fuels, drumstorage
and dispensingfacilities, and storage cabinets will also be includedin the assessment.
Informationobtainedwill be evaluated to assesswhether the management andcontrol of
toxic and hazardoussubstancesare in compliancewith Federal, state, end local regulations
pertinent DOE Orders,and best management practices.

Toxic and hazardousmaterials (including oil) purchaseand usage records will be reviewed
along with proceduresfor safe storage, handling,and use of any hazardousmaterials.
Areas where these materials are stored and used will be visited. The MSDS inventorywill
be reviewed to verify chemicals used at the site.

7.2 RECORD8REQUIRED

Specific documentsand files to be reviewed as part of the audit include, but will not be
limited to, the following:

• Toxic substances labelingand trackingsystem;

• Proceduresfor procurement, handling,storage, control, use, and
management of toxic substances;

• Pesticidepurchasing, training, handling, storage, disposal records,and
environmentalmonitoring;

• Specialproceduresinvolving handling,storage, use, and disposalof
chlorofluoroalkanes(freons) and chloro-organicsolvents;

• Spill control and emergency preparednessplans for sbovegroundstorage
tanks;

• Audits or inspection reports pertainingto the toxic substancesprogram;and

• Material Safety Data Sheets.
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8,0 Q_LITY ABSU_NCE

8. i ISSUE IDENTIFICATION

The quality assurance(QA) portion of the environmentalaudit will evaluate current
environmentalsamplingand analysis proceduresperformedat LEHR-ERby contractors or
subcontractorsas to their compliancewith Federal,state, and local regulations;DOE
Orders; and current industry practices. Oversightof laboratoriesconductinganalyses on
LEHR-ERenvironmentalsamples will be evaluatedto ensurethat they are generating
scientificallyvalid and defensible data. In additionto QA for environmentalmonitoring, the
QA programsfor el; environmental functionswill be reviewed.

Specific issuesthat will be addressedincludesamplingand analysis proceduresfor
environmental samples;contractor and subcontractorlaboratory procedures;oversight of
contractor and subcontractorlaboratories;personneltraining; and chain of custody
procedures. In addition, the QA programsfor environmentalprogramswill be evaluated
includingdocumentation of past audits or assessmentsperformed by LEHR-ER;follow-up
activities; a determination of the effectivenessof the QA program; and a review of the
extent of interaction between LEHR-ER,San FranciscoOperationsOffice, and DOE
Headquarters.

8.2 RECORDSREQUIRED

Part of the audit will consist of a review of pertinent documentsand files. This will
includedocuments not previously reviewed or received, individualfiles, and documents
which have not been identified at this time. Some specific documents and files to be
reviewed include, but will not be limited to, the following:

• QA plans for any supportinganalytical laboratories;

• Environmental sampling, analysis, andsample disposal procedures used by
contractor(s);

• QA audits by DOE contractor(s)andsubcontractor(s)conducting
environmental samplingand analysis;

• QA plans, manuals and implementingproceduresfor any environmental
surveillanceprograms;

• Summaries of results of QA sampleanalysis (conducted by LEHR-ERor
subcontractors)of external performanceevaluation sample;

• Proceduresand QA requirementsfor acceptance of offsite sampling and
analysis contractor(s) and subcontractor(s);and

• Data validation proceduresused for the LEHR-ER_ro!ect.
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9.0 RADIATIQN

9.1 18SUEIDENTIFICATION

The radiologic81portionof the environmentalaudit will involvethe review and observation
of site-wide radioactive emissionsand effluents, emissionend effluent control and
monitoring,and the associatedimpact on the publicand the environment. This review end
observation wilt includedirect radiation exposureissues,doseassessment methodologies
and quality assurance programsfor radiation.relatedenvironmentalmonitoring. The
assessment will be performedto determineconformancewith rediologicalstandardsend
requirements in Federal, state, and local regulationsend DOE Orders, as well as with best
and accepted industry practices.

The assessment will be based on observationsof processes,operations, emission control
and monitoring and waste handlingat LEHR-ER. Proceduresend/or documentation
associated with these activities will be reviewed end discussionswill be held with
operational and supervisingpersonnel, Records,reports endother data associated with
continuous, intermittent, and accidental releases,if any, will also be reviewed. Areas of
special interest include:cleanup levelsend associateddocumentation;sampling and
analysis of environmental redtologicelsamples; end adequacyof site rediologicat
environmental protectionprogramto implement establishedstandardsend requirements.

! 9.2 RECORDSREQUIRED

• Annual EnvironmentalMonitoring Reports;

• Radioactivity data for all sampledmedia;

• Inventoriesof environmentalreleasesand quantities;

• Unscheduledor unplannedreleasereports;

• Dose assessmentmethods and modeling;

• Radioactivewaste work practices, procedures,and write ups;

• Decontaminationand decommissioninginformation,plans, and data;

• Agreements, and statements of understandingbe1_weenLEHR-ER,State of
California,University of California-Davis,and DOE;

t RadiologicalControl Manual ImplementationPlan.
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10.0 INACTIVE W_TE 81TES

10.1 IIISUE IDENTIFICATION

The inactive waste sites portion of the environmental audit will assess the compliance
status of the facilities relative to the identification and characterization of past disposal
sites and locationsof spills/releasesof hazardous materials or wastes. This portion of the
audit will also evaluate the facility's compliance with respect to hazardousmaterial
inventory, reporting, andemergency planning responsibilitiesthat may exist. The
complianceevaluation will be made basedagainst requirementsspecified in: the
ComprehensiveEnvironmentalResponse, Compensation, and LiabilityAct (CERCLA), as
amended by the SuperfundAmendments and ReauthorizationAct (SARA); tho National
ContingencyPlan (NCP)and its implementingregulations contained in 40 CFR 300 et seq;
the correctiveaction provisionsof the Resource Conservationand Recovery Act (RCRA),
as amendedby the Hazardousand Solid Waste Amendments (HSWA) of 1984; the
EmergencyPlanningend Community Right-to-Know Act {EPCRA)underTitle _IIof SARA;
applicableDOE Ordersand Executive Orders, including DOE 5400.4 (CERCLACompliance)
and ExecutiveOrder 12580 (Superfund Implementation) and applicableState of California
regulations. The definition of a releaseunder CERCLA includesany spilling, leaking,
discharging,injecting, escaping, leaching, dumping, or dispensinginto the environment
(includingthe abandonmentor discardingof barrels, containers or other closed receptacles)
of any CERCLAhazardoussubstance as defined in 40 CFR 302.

The generalapproachto the inactive waste site portion of the audit will include • review of
all relevant documentsrelatingto the facility's efforts at discovery, Identification, and
characterizationof past releasesof CERCLA substances to the environment, a review of
documentsor plansfor additionalcharacterization or remedietion of identified releases,
observationsof existingfield conditions,observations of CERCLA-relatsdfield activities
that will occurduring the period of the audit (e.g., groundwater monitoring well sampling)
and interviews with site personneland technical supportcontractors involvedin CERCLA
related activities. Past and plannedactivities will be evaluated for the consistency of their
technicalapproachwith applicableEPAregulations end guidances and their sufficiency
with respectto DOE Orders. The inactive waste sites portion of the audit will also
investigateany existing agreements between LEHR-ERend the land owner, the University
of Californiaat Davis, which impact or otherwise support on-goingCERCLA.required
investigationsand remediationa.

10.2 RECORDSREQUIRED

The types of recordsto be reviewed will include, but are not limited to the following:

• Any permits or complianceagreements addressing past practices that may
have resultedfrom releasesof contaminants to the environment;

• Previousenvironmentalaudit or inspectionreports from outside agencies or
internal efforts;

. Preliminary Assessment (PA) and/or Site Inspection(el) reports;

• Historical site maps and aerial photos;
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* Work plans or sampling plans for on.going or plannedinvestigative activities
(includingall necessary supporting documents such as OA/QC Plans, Health
and Safety Plans, etc.).

= EnvironmentalProtection Implementation Planl;

• Notificationsor emergency response planningdocuments submitted to local
publlaauthorities;

• Memoranda of Agreement with the University of California-Daviswith
respect to site characterization and ramadtattonactivities;

, All compliance agreements or related correspondencebetween the faolhty
and state or Federalenvironmental regulatory authoritiesregardingsite
oharaotarlzattonand/or remedlation activities.
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11.0 ENVIRONMENTALMANAGEMENT

11.1 18SUEIDENTIFICATION

The EnvironmentalManagement portion of the LEHR.ERenvironmentalaudit will includean
sueaament of the overall poilolesand proceduresimplemented to ensure conformance
with Federal, state, and local statutes and regulations; DOE Orders; and commonly
accepted bait industry practices for general environmentalprotection and waste
management programs, The principal focus will be to assess if there tsa sufficient
management understandingand oversight of environmentalprotection programs,end an
effective =ommun!¢ation of these programsto managersand stiff, Oversight of the
environmental compliance process tss critical element of environmentalmanagement and
will also be evaluatedis part of this audit.

The general approach to tt=eaudit will include reviews of LEHR.ER'I environmental
protection program, policies, and proceduresdocumentationand interviews with
personnel, at DOE-HQ, San Francisco Operations Office, end LEHR-ER,who are
responsible for implementationof environmental protection programs, The management
audit will concentrate on the organizationaland proceduralarrangements by which atl
regulations, DOE Orders,and best managementpractices are implemented. Of particular
interest will be determiningif formal arrangements are in place to comply with the above
and if these formal arrangementsare part of the informal routine of the OlOerstton,Also of
interest will be the interegency relationshipsthat determine, overall, or facilitate
oompllance.

Also of interest wilt be the effectiveness of management: (1) in meeting the intent of DOE
environmental pollctea;(2) in translating the DOE policiesinto a useable ;mplementetton
program; (3) in communicatingthe _nvironmentslprotectionprogram to the staff; and (4)
in establishing a reasonableoversight programto ensurethe staff, DOE consultants, end
contractors era satisfying the program objectives,

11.2 RECORD8REQUIRED

• EnvironmentalProtection ImplementationPrograms;

• LEHR-EREnvironmentalPoliciesand internaldocuments;

• Environmentalcompliance audit reports;

e Internaldocuments relative to Audit findings;

e Long Range EnvironmentalPlan;

• Self-Appraiul Reports, internal appraisalsand corrective action plans;

• Charters of technical advisorycommittees or groups;

e Contracts or agreements for LEHR.ERmanagementend
contracted/aub(:ontractedsupport;
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* Documentl on LI[HR-ER Project interaction with Federal, state, and local
regulatoryagent:tel:

, Standards for the pre_ratton, review, approval, maintenance end controlof
environmental oompitanoepro(:odurestnd dooumente;

, Poettiondeic:ripttona;

, Environmentaloompllanoe programtraining; |nd

, Other record| lie determined onltte.
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APPENDIX F:

DEFINITIONSOF CAUSALAND CONTRIBUTINGFACTORS

Policy Evaluate if ineffective, outdated, or nonexistent
policiescontributedto the finding.

_-- __L_ " -- -- II --: _ - • i i =- = _ lIT ill I Ill Hll I . : .................. illlllfl _ ............... _ ............ _ --

Policy Implementation Ascertainif written policiesreflecting Federal, state,
and local laws and regulations,codes, and standards
were appropriatelydisseminated, implemented, and
updated.

Procedures Identify if written proceduresthat have bee i prepared
to effectively implementsite policy, DOE Orders, and
Federal,state, and local laws and regulations were a
contributingfactor to the finding, Determine if
unfamiliaritywith, or unavailabilityof those
procedurescontributedto the finding.

_'i7 L -- _ ---- ___ -- ± .............. i _ I Illl II - Ill l ---- I --=_-- IT, I . II -- "_'_= -- ---- -- I ..... -- ..... ___/ I I

Personnel Identify if the educational and work experience
backgroundsfor personnelholdingresponsible
positionscontributedto the finding. Determine if the
level of personnelknowledgeabout the technical and
environmentalaspects of their jobs contributed to the
finding.

Resources Ascertain if the number of personnel or extramural
resourcesavailable to a job were a contributing factor
to the finding. Evaluate if inadequacies in facilities
and equipment were a contributing factor to the
finding.

Training Identify if adequate personneltraining on
implementingsite policy, DOE Orders, and Federal,
state, and locallaws and regulations was a
contributingfactor to the finding.

Change Evaluateif changesin site mission, function,
operation,and establishedrequirements, which
renderedexistingpoliciesor proceduresinadequate or
inappropriate,were contributingfactors to the
fii,ding. Evaluateif the timeliness and effectiveness
of changesto site and DOE policy, and the
implementingprocedures,were a contributing factor
to the finding.

..... _ i . 2 .... ,, Iilal I _ __ _ . -- .... __ I, .... '' ................. __ I, j__
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DEFINITIONSOF CAUSAL AND CONTRIBUTING FACTORS (continued)

Risk Evaluate if the site personnelresponsiblefor a
situation contributing to a findinghave assessedand
were aware of the relative degree of risk involvedin
the action.

-- -_ _ ..... _ .................. . Rrl [i ..... }tiT , [ I[[I IIII1[II I IL I r -- : ........... " -I1 J

Design Evaluate if inadequate design of a system was a
contributing factor to the finding.

Human Factors Ascertain if human factors, such as fatigue or
deliberate circumvention of a safety system, were
contributing factors to the finding.

--- 7 --" "_ . --- fin I __ rll __ ........... T r'l JJ _ _ _7" II .... 11111I II fl [J BIII I I

Barriersand Controls Determine if inadequaciesin established barriersand
controls, both administrative and physical, including
operational readiness, routine inspections, and
preventive maintenance, and/or e lack of these
controls contributed to the finding.

Supervision Identify if ineffective supervisory controlsfor
implementing policies,procedures, standards, laws,
etc., were a contributingfactor to the finding.

...... _ _ _.. i i j - ;_ /llii,l ]1 11 ii i iiiii lit i iii iii i ii1,1 . / i i i - ,rlllrm, __.;

Quality Assurance/ Identify if inadequaciesin the quality
Quality Control assurance/quality control programwere causal

factors to the i,tentified finding, This includes
inadequate followup to previouslyidentified findings.

...... lllilll ii - -- ,i iIHII i , ,rail,, _T --_ ilfli iii • " r,lrm,l .... _. - .... i _ iillllli : _ li[li . i

CONTRIBUTING FACTOR Determine if ineffective or insufficient appraisals/
audits/reviews or oversightwere contributing factors

Appraisals/Audits/Reviews to the finding. These factors should only be used as
D.C=0.B._L¢_contributing factors to the finding,

- __ -7,_ __ IIFII ' I'1" . - " ' ' ........ " ............. . ........ m "' ,_ ........................
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APPENDIX G:
LIST OF ACRONYMS AND ABBREVIATIONS

"' _ _""'"" III ......l[__...... II/II II .....IHIl ....................... _--- L "....IUL....... l 'lllll....... 'll "

Acronym/Abbreviation Definition
.... __ -- IEIII ....i'l - ..................... l -i]E ............... l ........................

a°Co Cobalt-B0
.... -- -. ,11IllI _=" l-__ :i ....... . -- I .... 7 rinrl ....... li ............. _ ...... I -........... [] - I..........

A Air
IL__ -_ [11 " ___ - I rl I_ IllIllllllI -_ I I llIll IIIIII[I :]rL L 'lijll' _ "_-- llrl I ___ 1111 III i ..... _ _ : _L _ i'-- 11111, .......

AEA Atomic EnergyAct..... _ [ ....... ]{Hi .... :ii {{ ........ 111{n .............. _ ...._ ..... [] ---- ..... 1{1{r_[ illllll .......: :--z

AlP Agreement in Principal

AMEMS AssistantManager for EnvironmentManagement and
Support

:7. ll]llTiII II - .......... ff..... _ iiiWill ..... _L ................................ _ " --= __ =" . _ _LL ....... ::.... " ......

bgs Below Giound Surface
j J:_ i -- ---_ iiilllli -- £L ................... l_lli - ___ . i l lfilllllllllIIIlllfll ..... HIIt .....................

BMPF Best Management PracticeFinding

BMPs Best Management Practices
.11 I1 IEI ,r ......... - I ........ : I - _ ....................

CAA CleanAir Act
IILI ........ _._ --- : II I I -- I I .... I11[I Illl I I _ - I Ill ..... III -_ ...... -- -- lit ....... Illl ......

CAP-88 Clean Air Act AssessmentPackage 1988
]_L I llll[ll I -- II _L ....... { I Ill =- M W I I I IIlll I IIlllllll I I ...... 211 ....... l --7 7 ........ _ II -- . -_

CCR CaliforniaCode of Regulations

CERCLA ComprehensiveEnvironmentalResponse, Compensation,
and Liability Act

I. - _. ,IH, I _ ................. ,,lll, II} ...... HI I [ 'HI[Ill - Ill ' _ -- ........ , 11 II ,,,1 ------_ ---

CF ComplianceFinding

CFR Code of FederalRegulations
CWA Clean Water Act

, lllll ..L lI l ....................... . --...... ...... 0 L ...... -q L 7 L ..... II l llllll -- _L. --

DID Decontaminationand Decommissioning
.---- .... --- llll L.- ]_liil ......... -_- l ILIa _ ..... f':" l Ill ............ _J ..... ___ -- _. 1[ IIl [ L - l[llllll[-- --

DIDSC' Decommissioningand Deoontaminatlon Subcontractor
:2: .... T:: __ - .... ,,r , , ,}I LI' ']" ' ' __ "_:J L --- __ _ - ;. : ....... -- __ fill, __--- L___ ,,lillllll _ -_ ,, ,lrl,lll __----

DHS CaliforniaDepartmentof Health Services
L - Ill ' Ill, __ _"- 7 I , . I=lll - ........... ,,Ill]HII -- -- ......... __ "l! I, I I Ill I : ---- _: I I _[llL Illllr L. 2L__ ]l,

DOE" U.S. Department of Energy
Illll ..- "..... , " I I lllll II I _ : " r_ _ --" Illl[I I ] Illlll II[ Illl' [I[IIL .... --- - .......... .._ " : Illl -- " Ill

EM EnvironmentalManagement
:_ , ii ,l __ Ill ]] .......... Ill - Illl, _ _. --- " _ - :.... : ._ _ -_:- _ 11 .......... , -- ]_ Illl ...... Illlll II -- I -- -

EML U.S, Departmentof EnergyMeasurement Laboratory
.... _ - __ illl _ --- , , iii,,ii i i ,i, r , mlr ----__. - .... -7:?__ 7 .... _ :_ ..... 7-- -- .... L -__ II1111 -- ill]

EMO' EnvironmentalManagement Operations: [lllil Illl, - ,,,,,, - . ,,],, .i , I !11111! ? ! II --_ :-" II -- _ --:= I , Illl, ---- _- :- _ I . Illl ._j._ Ill I]ll Illll -

EPA U,S. EnvironmentalProtectionAgency
- I -- _ -- _ I II Illllll -- -- . I[ Illl £ II . _-- : - : -_ .............. [L -- -- J Illl, .... • -- am

ES&H Environmental, Safety and Health

GMP Groundwater MonitoringPlan
i [ Illlll ._- -- IlllllII -. Ill I ......... - I. ..... - I 'l Ill',1 } ,, I, I1!!1! :_ : = : ' - -- I Ill II ,, ,,,, ..... |1 I --

GPMPP Groundwater Protection Management Program Plan
- "- - ".... Jm I I II I I T: - _ _ _ L - _ _ -- Illl I Illlll l[ - .--- "

Indicates acronym ts not defined or spelledout after the first usage in the body of
the report, G-1



LIST OF ACRONYMS AND ABBREVIATIONS (continued)

Acronym/Abbreviation Definition

GW Groundwater

HEPA High Efficiency Particulate Air
E_-- l, ll ..................... __ ,_=ru L= = I "

HSUs Hydrostratigraphic Units
......... u )lru t= ii -_ m .....

lAG Inter-Agency Agreement
......... Jl IF-Ill I 1 lull .... II Y I -=

IWS inactive Waste Sites

LEHR-ER' DOE LEHR-EnvtronmentalRestorationProject
......... LT iiiii [ ....... _iiii iii |

LEHR' Laboratory for Energy-Related Health Research

MCLs Maximum Contaminant Levels

MOA Memorandum of Agreement
.............. ! UN_, ,,HI I r .... __ ,uu,I =

NCP National Contingency Plan
...... ill tl ,ill ......... _ _lN

NESHAPS National Emissions Standards for HazardousAir Pollutants
_ ii --- i ..... . [ ll[liill ,[i _ IIII ill

NPDES National Pollutant Discharge EliminationSystem

NPL _tational Priorities List

case" Onsite Support Contractor

CA Quality Assurance
.......... -- - ...... ?

QC Quality Control
..... u=,u iI ............

RAD Radiation

RCRA ResourceConservationand RecoveryAct
....... niu _ H, i nl -

RI/FS RemedialInvestigation/FeasibilityStudy

RWQCB California Regional Water Quality Control Board
;.; :_7 -- iim!llll -- -_ J I .Illllllll] I I I ii iiii iii iii ii II II . - _ I II i I I iii I :_. " -- i ......... L Ill I

S&GSC° Soil and Groundwater Subcontractor
=. _ ..... I I _ iiiii --- IIIllllll .- !1Jill _ I. iii -_ I i1{ ii I - _ - ___ II ii

SARA Superfund Amendments and ReauthorizattonAct
i, i iiii .... |Ill _ 11111 _ i :_ ..... __ II111 I ;_: - itl lU iiJ i iiii .... ---

SDWA Safe Drinking Water Act
--Tff-'_ ....... _ :- . illrll HI r I IIIII I IIII -- III ii -- _ Nil. .1 I ,

SER Site Environmental Report
........ ii1|1 -- -- .__ " ._ - .. ,11 Ulll __ iii i1,1 .............. , .............................

SF' DOE San Francisco OperationsOffice
T_ ...... I IIII -- I _ __ Illillllll : I!111 _- -- ................. .-- ' .... __jlml .- ._ I I I I.... I[ ....

SOPs Standard Operating Procedures
" ._ ..... -- _. IllUlllll.... I I ml o ; .... ImmI i!1 ii] i I ii i i[i . ii .__ inll - __ : -- ___ iiii ,, imlm,.......

SW Surface Water
i iiiiiiii I _ -- __ ilflll . IIIi ....... IL /111....... I III __ =_ IIIII II I I I _ i [ . ]lUll _ 11111 . IH I .......... , -

TCM Toxic and Chemical Materials
_--= t L I I _ _ JII I _ i ..... --- miNI nnfllll _ IIII mill I I I Irl 11111 I_ -- --- -- __ - , ................

Indicatesacronym is not defined or spelled out after the first usage in the body of
the report. G-2



LIST OF ACRONYM$ AND ABBREVIATIONS (continued)

i=_--I _I .....7 IIll..... _....._ .....7.......Jl V_f_i--i ........II- I_ ................................. -_- -.........................

AoronymlAbbrI_ition Diflnl_on
_ _iI ....... ........ , -- iL_ °-- I J II III I II IIII ...... IIii11111[_ I _]IH II I.... I I III!!1_i----_ II

TLD! lhermoluminesoant Dosimeters
............. I' _ - I __. 7 IIII I "_ _ ....... J II I t Ilfl f II _ _L IIIIII]lr _. II _ --m-_] _ I _j ..... ] 7_--7W IiilIIIi Illllll[__ -"

UCD' University of California at Davis
I I I --_. ] ira__ j .--, II ....... Ill I_11/1 III ....... _J ": - II] _ Ill _ T-- L .... {IlL .... .:.. I ..... _" _ L U -'

WM Waste Management

Indicstes acronym is not defined or spelled out after the first usage in the body of
the report. G-3
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