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Environmental
remediation of the IA 15
a major step toward
closing RFETS in

2006

1.0 Introduction

Most of the remaining cleanup effort at the Rocky Flats Environmental
Technology Site (RFETS or Site) will take place 1n the Industnial Area (1A),
and will be the final major activity leading to Site closure This IA
Characterization and Remediation Strategy (IA Strategy) describes the path
forward for closure of the IA Operable Umt (OU) at RFETS, and the
integration of this effort with overall Site closure

The current focus of remediation 1n the IA 1s the decommissiomng of
buildings and associated support structures The IA Strategy addresses the
integration of decommuissioning and environmental remediation, but 1s
focused on post-decommussioning remediation  This includes characterization
and remediation of surface soil, subsurface soil, and groundwater (including
that beneath buildings)

The IA includes approximately 350 acres at the geographic center of RFETS,
as 1llustrated on Figure 1 The IA 1s occupied by 400 buildings, other
structures, roads, and utilities, and 1s where the bulk of RFETS mussion
activities took place between 1951 and 1989 (DOE, 1996) Most of the
buildings and associated structures were used for historic processing activities
associated with weapons production

Matenals defined as hazardous substances by the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), and
matenials defined as hazardous waste and hazardous constituents by the
Resource Conservation and Recovery Act (RCRA) and/or Colorado
Hazardous Waste Act (CHWA) have been released to the environment at
various locations at RFETS In the IA, these releases were 1dentified at

194 individual hazardous substance sites (IHSSs), potential areas of concern
(PACs), and under-building contamination (UBC) sttes, as 1llustrated on
Plate 1

The bibhiography 1in Appendix A presents sources for additional information
on RFETS history, geology, hydrology, and hydrogeology, and lists previous
characterization and remediation reports

1.1 Purpose and Objectives

The purpose of the IA Strategy 1s to provide a roadmap for final closure of the
IA, and ensure full integration of remediation efforts, including facility
decommussioning, characterization, remediation, and regulatory agency and
stakeholder participation The IA Strategy has been developed to provide the
U S Department of Energy (DOE), Colorado Department of Public Health
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The IA Strategy is the
path forward for IA
remediafion.

and Environment (CDPHE), and U S Environmental Protection Agency
(EPA) (Rocky Flats Cleanup Agreement [RFCA] Parties), and stakeholders
with a clear understanding of the decisions that need to be made to close the
TA Because future decisions related to technical, regulatory, policy, and
stakeholder 1ssues will be based on complex information, the IA Strategy also
discusses how the information will be collected and used to facilitate those
decisions

The IA Strategy 15 not a decision document and does not provide detailed
information about the Site, nor does 1t address all potential remediation 1ssues
Specific objectives of the IA Strategy include the following

e Define a closure approach consistent with the overall RFETS final 2006
closure strategy,

e Support a risk and dose assessment approach to describe the contribution
of the IA to the overall RFETS final nisk profile,

o Identify cost-effective remediation strategies that meet RFCA cleanup
standards while minimizing generation of remediation waste,

o Ensure the performance of approprate closure-driven characterization,

e Ensure that characterization and remediation do not pose unacceptable
nisks to the citizens of Colorado or Site workers;

o Enable accurate forecasting of budget needs and baseline updates for
closure of the IA OU,

¢ Ensure full integration and use of data from other Site programs, and

o Identify internal and regulatory challenges to closure

1.2 |A Strategy

Remediation of the IA 1s an important part of overall Site closure Site
closure, as 1llustrated on Figure 2, includes remediation of the IA and Buffer
Zone (BZ), and development of a RCRA Facility Investigation/Remedial
Investigation (RFI/RI), comprehensive risk assessment (CRA), and Corrective
Action Decisions/Records of Decision (CAD/ROD[s]) IA remediation will
be conducted simultaneously with BZ remediation

After remediation activities are complete, DOE will develop a CRA to venfy
that potential contamination rematning at RFETS 1s within acceptable nisk
levels as defined by CERCLA and implemented through RFCA The CRA
should support the final CAD/ROD(s) and DOE recommendation to EPA and
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8 Integrate regulatory \
! and technical strategies
§ to achieve 2006 ‘

§ closure through

1 streamlining schedules
i and eliminating

§ unnecessary or

§ redundant efforts

RFCA 1s the RFETS
regulatory framework
that integrates
CERCLA and RCRA
corrective action
obligations

CDPHE to have RFETS delisted from the National Prionities List (NPL) The
final CAD/ROD(s) will include post-closure monitoring and operations
requirements, including S-year requirements for reviews of the Site to
evaluate whether the remedies, including any institutional controls, are
effective

The major components of the IA Strategy are the (1) regulatory framework,
(2) decision framework, (3) characterization and remediation approach, and
(4) project interfaces The regulatory framework describes key RFETS
regulatory guidance as specified in RFCA The decision framework guides
when and how decisions will be made during IA characterization and
remediation The characterization and remediation approach includes
strategies to streamline and accomplish the technical work in the IA The
project interfaces component describes approaches for coordination among all
appropnate RFETS organmizations and stakeholders A strategies are
summarized 1n Figure 3 and discussed 1n the approprnate section

2.0 Regulatory Framework

Because many of the IA and overall Site closure activities are regulatory
requirements, a brief description of the regulatory framework 1s important to
understand how IA activities fit in with overall Site closure

The Rocky Flats Vision, presented in RFCA (Appendix 9), guides all Site
activities The Vision for RFETS includes

e Achieving accelerated cleanup and closure of RFETS 1n a safe,
environmentally protective manner, in comphance with applicable state
and federal environmental laws,

¢ Ensuring that RFETS does not pose an unacceptable risk to the citizens of
Colorado or Site workers from eirther contamination or an accident, and

o Working toward the disposition of contamination, wastes, buildings,
facihities, and infrastructure from RFETS, consistent with commumity
preferences and national goals

RFCA, signed by DOE, EPA, and CDPHE on July 19, 1996, is consistent
with the Vision and provides the regulatory framework for the cleanup of
RFETS (DOE, 1996) RFCA streamlines remediation of the Site through
accelerated actions that include characterization, remediation, and closure of
IHSSs, PACs, and UBC sites 1n the IA At the completion of all accelerated
actions, DOE will prepare a no-further-action (NFA) CAD/ROD to support
delisting of RFETS from the NPL

o e s g
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Techmnical and
regulatory decisions
will be made
throughout the closure
process.

CERCLA and RCRA
corrective action
requirements must be
met for Site closure.

RFCA provides the regulatory framework for DOE response obligations under
CERCLA and corrective action obligations under RCRA RFCA also
provides the regulatory framework for activities not regulated under the
Federal Facility Compliance Act for treatment of mixed wastes generated by
RFCA-regulated activities

3.0 Decision Framework

The decision framework, described 1n Figure 4 and Table 1, provides a guide
for when and how decisions will be made during IA characterization and
remediation The IA remediation goal 1s to achieve an endstate that 1s
protective of human health and the environment Decisions needed to reach
this goal include final cleanup levels, final configuration of the IA, and
appropriate characterization and remediation techniques

The decision framework incorporates and links regulatory decisions, data
mputs, technical decisions, and IA activities (Figure 4) Although the decision
framework does not provide actual dates for decisions or activities, 1t
illustrates when decisions and activities occur 1n the process All decisions,
data inputs, and IA activities support closure of the IA

Key decisions 1n the decision framework are (1) early decisions on risk
assessment methodology, (2) decisions on waste storage 1ssues, and

(3) decisions that affect the RFI/RI, CRA, and CAD/ROD(s) Decisions
related directly to IA activities, such as the need for remediation at a specific
1A Group, are integrated with the IA activities

3.1 Site Closure

Closure of the IA at RFETS 1s an important and pivotal step toward total Site
closure The ability to close the IA on time will impact the entire RFETS
closure process In order for the Site to be closed and delisted from the NPL,
specific analyses must be conducted and specific documents must be
developed under the RFCA process Much of what needs to be accomplished
1s a combination of regulatory and technical requirements

Specific requirements of the RFCA process include the following

Characterize the IA, as necessary, to make remediation decisions,
e Develop an RFI/RI document that describes the Site and contaminants,

e Develop a decision document for each accelerated action to describe the
treatment and/or remediation,

o Remediate the IA and/or treat wastes as necessary,

o em  ow b
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The IA Strategy
incorporates the RFCA
JSuture conceptual land
use scenario.

§ Group IHSSs, PACs,

§ and UBC sites into the
§ decommussioning

] project structure

e Develop a closeout report for each accelerated action that describes the
remediation and/or treatment, and includes documentation that the
accelerated action has been performed,

e Develop NFA justifications, as appropriate,
e Develop a CRA that includes risks from the IA and BZ,

o Ensure the safety of the workers and public, as well as environmental
compliance during remediation and closure, and

e Develop a CAD/ROD(s) that describes post-closure actions at the Site

3.2 Future Land Use

The current future conceptual land use scenano for RFETS 1s shown on
Figure 5, and described in RFCA Attachment 5, Figure 1, Action Levels and
Standards Framework for Surface Water, Ground Water, and Soils (ALF) Of
the total area shown on the map, 78 acres are 1dentified as industrial use
(southwestern corner of the current IA) and the remaining area 1s designated
as open space Cleanup actions, to date, have been consistent with this
scenario

The RFCA Parties and stakeholders are currently discussing future land use of
RFETS, and a final decision has not been made DOE will develop risk
assessment methodologies and data quality objectives (DQOs) to
accommodate several land uses (see Section 4 3)

4.0 Characterization and Remediation Approach

The overall strategy 1s presented on Figure 6 The IA Strategy combines
technical activities with sitewide activities and policy decisions that provide a
framework and guidance for making decisions, developing policy, and
conducting key IA activities Key IA activities, shown 1n the middle of
Figure 6, are supported by the bulleted activities above and important policy
decisions below Ongoing or planned sitewide activities that support IA and
RFETS closure are shown above and below the main body of Figure 6 as
Stewardship and Environmental Monitoring, and Sitewide Activities

The major technical activities that will be conducted to achieve Site closure
are characterization and remediation of the IA Strategies that protect human
health and the environment, and reduce time and cost yet remain focused on
meeting IA DQOs, will be implemented These strategies are built around the
grouping of [HSSs, PACs, and UBC sites, and their integration with the
decommissioning

13
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4.1 Grouping of Sites

The 194 THSSs, PACs, and UBC sites 1n the IA were consolidated into 58 [A
Groups using the following criteria

Dependency on decommussioning activities,

Decommussioning schedule,

Physical proximity to decommissioning activities and/or each other, and
Potential contaminants of concern (PCOCs)

This grouping provides a consistent scheduling mechanism centered on the
decommissioning schedule, and enables streamlining of decision document
and sampling activities The IA Groups were defined using the following
decision criteria

(1)  Can characterization of the UBC site be combined with other UBC
sites based on similar PCOCs, schedule, or proximity?

(2)  Ischaracterization or potential remediation of the IHSS, PAC, original
process waste lines (OPWL), or tank dependent on decommissioning
activities because of its proximity to UBC sttes or other infrastructure
elements?

(3)  Isthe IHSS or PAC of such a high priority that 1t must be
characterized or remediated immediately?

C)) Is the IHSS, PAC, UBC site, OPWL, or tank a potential NFA site?

The consolidated IA Groups, along with their building decommuissioning
dependency and grouping strategy, are listed in Table 2 and 1llustrated on
Plate 2

Since 1995, the RFCA Environmental Restoration (ER) Ranking has been
used to address high-risk sites before low-risk sites Because most of the
high-risk sites have been addressed or are scheduled for action, future
remedial actions will be addressed through the LA grouping This approach
allows IA remediation to be integrated with decommissioning, and also makes
optimal use of resources Through the decommuissioning program, RFETS
will address high-nisk sites by removing nuclear matenals and associated
buildings

4 11 No-Further-Action Sites

There are 60 potential NFA sites 1n 35 IA Groups Some NFA sites were
designated 1n stand-alone groups (100-3, 100-5, 300-2, 300-5, 300-6, 500-2,
500-6, 500-7, 600-2, 600-3, 600-5, 600-6, 700-6, 700-8, 700-10, 700-12,

16
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Industnal Area Charactenzation and Remediation Strategy

The 2006 CPB
integrates
decomnussioning and
ER activities.

{ Integrate JA
# remediation activities

| with decommissioning
§ activities

900-3, and 900-4&5) The remaining potential NFA sites were grouped i
within other IA Groups using the critena listed above This grouping of NFA
sites allows for schedule flexibility and streamlining Stand-alone NFA
groups are flexible schedule components, whereas characterization of NFA
sites within IA groups 1s accomplished as part of a larger effort resulting 1n
streamlining of decision documents and characterization

Potential NFA sites were designated based on current PCOC information for
the IHSSs, PACs, and UBC sites  All potential NFA sites will be
characterized and subsequently documented 1n the Annual Update to the
Historical Release Report (HRR), as specified in RFCA Attachment 6

4.2 Integration with Decommissioning

Remediation of the IA consists of decommussioning and ER activities
integrated to enhance health and safety, environmental complhiance, schedule
efficiency, and cost effectiveness Figure 7 illustrates major decommissioning
and ER activities integrated into the overall closure project Activities are
scheduled to incorporate resource availability mnto scheduling and budgeting
decisions The Closure Project Baseline (CPB) 1dentifies decommuissioning
and ER activities, and contains the appropriate connections to indicate the
necessary sequencing of projects requred for 2006 closure

Approximately 90 percent of the potentially contaminated sites that may
require remediation are associated with buildings or supporting infrastructure,
including roads, parking lots, and utilities These sites cannot be remediated
until removal of the building or infrastructure is substantially complete
Consequently, remediation activities dependent on decommuissioning are
integrated with decommissiomng 1n the 2006 CPB  The ER schedule 1s
integrated with decommissioning schedules so that characterization activities
start during building deactivation or decommussioning Plate 3 illustrates the
sequence of characterization, remediation, and closure of each IA Group for
the accelerated 2006 closure

Deactivation and decommaissioning starts when the building mission ends,
however, not all buildings require deactivation Deactivation 1s the process of
placing a building 1n a safe and stable condition, and can include removal of
fuel, draining and/or de-energizing nonessential systems, removal of stored
radiological and hazardous matenals, and related actions (DOE, 1996)
Decommissioning includes all activities that occur after deactivation, 1f
required, including decontamination, dismantlement, demolition, and
environmental restoration (DOE, 1996) Sampling during deactivation or
decommussioning will allow soil characterization before building removal and
excavation

7,"]/
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Industnal Area Charactenzation and Remediation Strategy

3 Use one subcontractor

for demolition and

| remediation

Develop nisk and dose

| assessment
| methodologies for

open space and
industrial use

d Develop a nisk

] assessment

d methodology that
§ focuses on CRA
J requirements

Risk and dose
assessment data needs
will gurde DQOs and
1A sampling activities

The decommussioning schedule 1s first driven by disposition of the highest-
risk building, and then by available funding ER activities dependent on
decommissioning schedules follow the building risk-reduction design ER
activities that are not dependent on decommissioning are scheduled to
maximize resource usage

Whenever possible, the subcontractor with primary responsibility for building
demolition will also conduct ER remediation Thus strategy will reduce
mobilization and demobilization time and costs, reduce procurement time, and
streamline technical processes

4.3 Risk and Dose Assessment Approach

The risk and dose assessment 1s a key component 1n IA and Site closure This
assessment will evaluate potential risks posed by the Site, and will be based
on RFCA land use scenarios and protection of surface water quality Risk and
dose assessment methodologies for open space and industrial use of the IA
will be developed Post-remediation risk and dose will be evaluated 1n the
CRA

The nisk and dose assessment strategy for the IA includes the following
elements

e Adopt a risk and dose assessment methodology that can be used to guide
IA sampling DQOs and strategy, and

e Consider using the Multi-Agency Radiation Survey and Site Assessment
Investigation Manual (MARSSIM) 1n ER activites MARSSIM contains
guidance on demonstrating compliance during final radiological status
surveys and 1s currently applied to facility decommissioning activities at
RFETS

4 31 Risk and Dose Assessment Methodology

Ruisk and dose assessment methodology must be determined early 1n the
remediation process, because data collected 1n the IA will also be used for the
nisk and dose assessments The risk and dose assessment methodology will
provide decision statements for the DQO process for characterization,
remediation, and analysis tasks by providing information on

o Exposure units and potential receptors, and

o Type, quantity, and quality of samples needed to assess statistical
significance

26
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Industnial Area Charactenzation and Remediation Strategy

4 32 Comprehensive Risk Assessment

The purpose of the CRA 1s to quantify potential residual risks posed by the

5;2:5::;;’:2” e and Site, and demonstrate that the endstate 1s protective of human health and the
offsite post-closure environment The CRA will evaluate post-remediation risks from the IA as
risks. well as the BZ, and will support an NFA CAD/ROD for the Site
The CRA will address multiple exposure scenarios, pathways, and
contaminants on a sitewide basis Appropriate contaminant transport
pathways will be evaluated including (1) subsurface soil to groundwater,
(2) groundwater to surface water, (3) surface soil to surface water, and
(4) surface soil to air  Exposure scenarios evaluated will include offsite
1mpacts
Data generated by the IA remediation data will be a primary source of data for the CRA, however,
IMP, AME, Land data from other projects will also be used These projects include the
Configuration Design Integrated Monitoring Plan (IMP), Actimde Migration Evaluation (AME),
Bas:s, and Site Water Land Configuration Design Basis, and Site Water Balance study
Balance study will be
used in the risk and integrated Monitoning Plan
dose assessment.
The IMP program was designed to integrate data collection requirements for
groundwater, soil, surface water, air, and ecology 1n the IA and BZ, and
around decommissioning and remediation projects The IMP report describes
monitoring activities and results on a yearly basis. Data generated as part of
IMP activities will be used 1n making IA decisions and incorporated 1n the
The IMP provides CRA Data provided by IMP activities include
information on
environmental media ¢ Current groundwater, surface water, air, and ecological conditions at the
in the I4 and around Site and Site boundary, and around decommissioning and remediation
decommissioming and
. . projects,
remediation projects.
e Soil contaminant distnibutions, and
e Groundwater plume definition and movement
Actinide Migration Evaluation
The AME Group A multiyear AME Group was established to analyze the behavior and mobility
analyzes Pu, Am, and of actinides (plutonium [Pu], americium {Am}, and uranium [U]) 1n surface
U sources and mobilsty water, groundwater, and so1l The goals of the AME are to answer the
at RFETS. following questions
(1)  What are the important actimide migration sources and migration
processes that account for recent surface water quality standard
exceedences?
27
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Industnal Area Characterization and Remediation Strategy

Geotechnical data
needed for the final
land configuration will
be generated during the
Land Configuration

. Design Basis study.

The Site Water Balance
study includes
evaluation of current
and future hydrology at
RFETS.

(2)  What will be the impacts of actinide migration on planned remedial
actions? To what level do sources need to be cleaned up to protect
surface water from exceeding action levels for actinides?

(3)  How will actimde migration affect surface water quality after Site
closure (or what so1l action levels will be sufficiently protective of
surface water over the long term)?

4 What 1s the long-term actimide migration and will 1t impact
downstream areas (e g accumulation)?

This information will be used to help characterize current environmental
conditions at RFETS, as input into remediation decistons and to recommend a
path forward for long-term protection of surface water quality during and after
Site closure

Land Configuration Design Basis

Information such as seismic and slope stability data, required to design the
final land surface configuration for RFETS, will be generated during the Land
Configuration Design Basis study The final configuration will be engineered
to enhance the IA closure goal of protection of human health and the
environment

Several other ongoing studies as well as National Environmental Policy Act
(NEPA) and ecological analyses will contribute vital information to the design
criteria for final surface configuration These include the IMP, AME, and Site
Water Balance study Applicable information from these studies will be
incorporated to support design of a final topography

Site Water Balance

A Site Water Balance that quantifies Site hydrology (surface water and
groundwater) will be completed to support the CRA, final site configuration,
and, along with AME information, long-term protection of surface water
quality

The Site Water Balance study will be implemented 1n two phases Phase I
will evaluate surface water hydrology to develop management options for
final Site configuration and long-term surface water protection Phase II will
evaluate groundwater hydrogeology and impacts to surface water from current
and future groundwater fluxes Data generated during this study will be used
in the CRA and Land Configuration Design Basis

%o
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Industnal Area Charactenization and Remediation Strategy

1 Formulate DQOs that
include
3 characterization,

; remedtation, and Site
§ closure requirements

" Strategy

§ Begin characterization
8 durmng deactivation or
§ decommissioning

Characterize as
necessary to define
remediation constrainis
and provide data for
the CRA

4 3 3 Data Quality Objectives

DQOs specify the quality and quantity of data needed to support decisions
The IA Strategy incorporates quahitative guidelines for developing DQOs that
will support 1A decisionmaking Detailed DQOs will be developed as part of
the IA Sampling and Analysis Plan (IASAP) and individual group sampling
addenda [A DQOs will focus on 1dentifying the type, quantity, and quality of
data needed to support specific decisionmaking needs as specified in RFCA

The overall goal of IA remediation and Site closure 1s protection of human
health and the environment IA data requirements to achieve this goal are the
following

o Collect appropriate data to support remediation decisions, and
o Collect appropnate data to support the CRA

The IA data requirements will drive future characternization and remediation
activities, and provide a basis for the detailed DQOs required for the IASAP
The IA DQO strategy provides a starting point for refining

(1 e, 1dentifying existing data, specific data needs, and schedules) or
expanding (1 e , adding specific decision rules, acceptable errors, and data
collection design) the detailed DQOs for characterization and remediation of
the IA The detailed IA characterization and remediation DQOs will
incorporate appropnate current IMP and decommaissioning DQOs

4.4 Characterization Approach

Charactenization of the IA 1s required as part of the remediation process to
(1) 1dentify NFA sites, (2) 1dentify IA Groups that require remediation,

(3) determine the size and type of remediation, and (4) provide data for the
CRA Because one of the goals of the IA Strategy 1s to streamline schedules
to meet 2006 closure, characterization will begin during deactivation or
decommissioning of associated buildings or infrastructure items as descnbed
in Section 4 2 ER activities that are not dependent on decommussioning
activities have been scheduled for characterization based on resource
availability

A comprehensive Sampling and Analysis Plan (SAP) for the IA (the IASAP)
will be developed 1nstead of individual SAPs for each IA Group IASAP
addenda for the individual IA Groups will be prepared as necessary The
IASAP will include

DQOs for characterization and remediation sampling,
Sampling and analysis methods and protocols,

Data analysis methods and protocols,

Data management methods,
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Strategy

§ Optimize sampling
§ activities and only
3 sample once

Use existing data
§ whenever possible to

8 elimmate redundant
i sampling efforts

e Quality assurance (QA) and quality control (QC) methods and protocols,
and

o Health and Safety Plan (HASP)

The IASAP addenda will address group-specific information including
(1) sampling location, (2) sample quantity, (3) sampling methods, (4) required
analytes, and (5) required QA samples and procedures

Because the goal of sampling at the IA Groups 1s to provide data for
remediation decisions and the CRA, the IASAP will be developed to

Avoid sampling activities that do not contribute to remediation planning,
¢ Use innovative sampling technologies, where appropniate,
e Use ER/decommissioning lessons learned at RFETS and other sites,

e Combine IA Groups where possible for increased schedule streamlining
and cost savings,

e Identify areas that require remediation, and

e Provide appropnate data for closure decisions

IA Group charactenization strategy includes using existing data (validated
analytical data, historic data, and decommussioning data) whenever possible to

reduce the required number of samples The sample number reduction
process includes the following tasks

e Compare existing validated analytical data to RFCA action levels (ALs)
(this activity will be conducted 1n Fiscal Year [FY]00 and FYO01 before
characterization activities),

e Develop DQOs for sampling at the IA Groups,

e Compare existing data to DQOs to determine data gaps, and

¢ Evaluate decommissioning data for usability

4.5 Remediation Approach

The goal of IA remediation 1s to achieve an endstate that 1s protective of
human health and the environment To achieve this goal, remediation options
will be selected based on nine CERCLA critena

e Overall protection of human health and environment,

30




Industnal Area Charactenzation and Remediation Strategy

. e Compliance with applicable or relevant and appropriate requirements
(ARARs),
o Long-term effectiveness and permanence,
¢ Reduction of toxicity, mobility, or volume,
e Short-term effectiveness,
¢ Implementability,
o Cost,
e State acceptance, and
¢ Commumty acceptance (EPA, 1988)
Remediation options and strategies will incorporate innovative technologies
and lessons learned from remediation projects at RFETS and other sites, as
appropriate

- Although 1ndividual remediation options will be developed for each 1A
Strategy il Group, efforts will be made to combine 1A Group remediations to make
Combine IA Group Il optimal use of Site resources Remediation projects will be grouped (1) by
1 remediation activities | similar remedial actions, (2) by proximity to other remediation projects, (3) by
8 whenever possible Il similar PCOCs, (4) to streamline schedules, or (5) to maximize resources

Potential remediation options can include the following

NFA,

Removal and offsite dispostition,
Caps and covers, and

Plume remediation

Substantial amounts of particulate emissions may be generated by remediation
Fugttive dust enussions projects Emissions at these levels have the potential to raise a vanety of

may require addiional Clean Air Act (CAA) permitting, emission control, and monitoring issues that
regulatory pernuts. may need to be negotiated with the regulatory agencies The IA project team
will mterface with IMP staff to ensure that onsite and Site boundary
monitoring requirements are observed Fugitive dust potential will be
evaluated to determine whether additional momitoring or mitigation activities
are needed

451 No Further Action

NFA will be proposed when analytical results are less than RFCA Tier II ALs,
and will be considered when analytical results are less than RFCA Tier I ALs
NFA documentation will be 1n accordance with RFCA Attachment 6

4 52 Removal and Offsite Disposition

‘ The preferred option for contaminated so1l n the IA 1s excavation and
immediate disposition offsite  This option 1s effective and efficient and meets

K
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8 Excavate and package
| for immediate
] disposition

The decision to use
caps or covers will be
made based on

data from
characterization, the
IMP, AME, Land
Configuration Design
Basis, and Site Water
Balance study.

the goal of 2006 closure Contaminated so1l areas will be 1dentified and
excavated The material will be placed 1n lined roll-offs or encased 1n
polyethylene according to disposal site waste acceptance criteria (WAC) Soil
will be sampled, characterized, and prepared for shipment to approved
facilities Section S 2 describes other options for the disposition of
remediation waste

453 Caps and Covers

Future land use and surface water quality protection influence decisions
related to the RFETS endstate goal of protecting human health and the
environment, cleanup levels, and post-closure conditions for the IA  Although
the RFETS Vision (RFCA, Appendix 9) commutted to cleanup the Site where
possible and to the extent feasible, the ability to remediate the Site to
background levels 1s neither techmcally nor financially achievable at this time
Capping or covering areas of the Site, in combination with other remediation,
1S a potential strategy for achieving the endstate goal

Cap and cover designs can vary considerably Engineered caps use multiple
layers of soil and aggregate including water-impermeable clay, as well as
geomembranes to protect underlying matenals Soil covers rely on the
principle of evapotranspiration rather than impermeabulity to achieve the same
objective Soil covers can vary 1n thickness from a few inches to several feet

The decision to cap or cover parts of the IA has not yet been made Current
information indicates that a post-remediation cover could enhance the ability
to meet the endstate goal 1n the Solar Evaporation Ponds (SEP) area and 700
Area This decision will be based on long-term maintenance considerations,
as well as results of further characterization and information from the IMP,
AME, Land Configuration Design Basis, and Site Water Balance study

4 54 Plume Remediation

Remediation of groundwater plumes at RFETS 1s driven by the umque
geologic characteristics at the Site  These characteristics include a shallow,
low-volume groundwater underlain by thick claystone with low permeabulity
Groundwater moves from west to east along the claystone layer, and surfaces
in the eastern portions of the Site  Although these characteristics render some
remediation technologies neffective, they enhance others

Remediation of groundwater plumes 1s guided by a three-part strategy The
elements of the strategy apply individually or in combination depending on

the situation First, plumes that pose an immediate threat to surface water are
remediated using reactive barrier systems Reactive barriers use a subsurface
impermeable barrier wall to intercept a plume and direct 1t downgradient to a
flow-through reactor vessel The reactor vessel contains media that reduces
contaminants to precipitates or innocuous breakdown products that flow out of
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Remediate plumes

usimg reactive barriers,
# source removal, and

§ monitored natural

3 attenuation

the vessel The media, contaiming precipitates, 1s periodically replaced and
dispositioned as remediation waste

Plumes that pose an immedaate threat to surface water are those that have
mugrated from the IA into the inner BZ These plumes have been
characterized, and the final reactive barrier to remediate them will be installed
by the end of 1999 Plumes 1n the IA may be single or commingled multiple
plumes Although the outer boundaries of the plume complex have been well
documented, individual plumes have not been fully identified As
characterization and remediation of the IA progresses, the IA plume complex
will become better understood If data indicate the plume complex 1s a threat
to surface water, the threat will be mitigated by reactive barrier technology

The second part of the groundwater plume remediation strategy 1s to
remediate the source contributing to the plume, if the source 1s still present
One volatile organic compound (VOC) source has been 1dentified in the IA
that may be contributing to the IA plume complex This source will be
remediated when access to the area becomes possible following
decommussioning of the buildings 1n the area.

The third part of the groundwater plume remed:ation strategy 1s to remediate
groundwater using monitored natural attenuation (MNA) Natural attenuation
relies on natural processes such as biodegradation to break down contaminants
in groundwater Information from monitoring wells managed under the IMP
suggests that natural breakdown of VOC:s is occurring at the Site

EPA provides the decision framework and technical gurdelines for
implementation of the MNA remediation option (EPA, 1999) Consistent
with EPA guidance, MNA will be considered as a component of the total
remedy, as the total remedy 1tself, or as a follow-up measure

The current plume remediation strategy could be modified as more
information on subsurface conditions is developed, or as new technologies
become available

4 55 Surface Water and Groundwater

The IA project team will coordinate with the RFETS Surface Water and
Groundwater Groups during implementation of the IA Strategy During
remediation, surface water and groundwater will be montored at points of
evaluation defined 1n the IMP If analytical results indicate values above
RFCA ALs, the evaluation of elevated values, potential subsequent sampling,
and potential mitigation actions will be conducted as part of the IA activities
and integrated with IMP requirements
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Strategy ,

I Develop an RSOP for
] remediation

| Work with regulatory
| agencies to streamline
i the review process

Remediation

challenges include
OPWL, NPWL,
sanitary sewers, storm
drains, and UBC sutes.

4 56 Decision Documents

IA characterization and environmental remediation decision documents
currently developed include proposed action memoranda (PAMs), interim
measures/interim remedial actions (IM/IRAs), SAPs, and closeout reports
These documents have been scheduled 1n the 2006 CPB for each 1A Group
Figure 8 1illustrates the current ER decision document schedule As the
schedule indicates, requirements for regulatory agency review and/or approval
of ER decision documents will increase dramatically in FY02 through FY06

Because many deciston documents will be developed and reviewed, the
process will be streamlined to ensure IA closure 1n 2006 Potential options for
streamlining the decision document process include the following

e Develop a RFCA Standard Operating Protocol (RSOP) for remediation of
the IA similar to current RFCA decommissioming RSOPs The RSOP,
after review by stakeholders and approved by the regulatory agencies, will
serve as the single decision document for remediation of ER sites Under
this approach, a letter to the regulatory agencies will identify specific
remedial actions, including the location, depth of remediation, and
confirmation sampling activities A RFCA decision document will be
required only for those remediation 1ssues not already addressed 1n the
approved RSOP, and

e Include CDPHE and EPA staff on IA project teams These staff will
review documents and work with the project teams to resolve 1ssues and
enhance communication between agencies and Site staff This strategy
will reduce review time because the regulatory agencies and Site staff will
agree on sampling and remediation actions up front, potential 1ssues will
be 1dentified and resolved, and agency input will be written into the
decision document

4.6 Characterization and Remediation Challenges

Several areas 1n the IA present significant technical chailenges, including the
OPWL, new process waste lines (NPWL), other underground pipelines, and
UBC sites Innovative sampling and remediation technologies and lessons
learned from characterization, remediation, and decommaissioning projects at
RFETS and other sites will be incorporated into remediation strategies as
appropriate

46 1 Underground Pipeline Systems

The underground pipeline systems include OPWL, NPWL, sanitary sewer
system, and storm drains Unique challenges associated with these systems
that could affect remediation are discussed below

qv
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OPWL and NPWL will
be incorporated into
IHSS, PAC, and UBC
site remediations,
where possible

Onginal Process Waste Lines

OPWL 15 a network of tanks, underground pipehnes, and aboveground
pipelines used to transport and temporarily store aqueous chemical and
radioactive process wastes (Plate 2) OPWL potentially transported a variety
of wastes including acids, bases, solvents, radionuclides, metals, o1ls,
polychlornated biphenyls (PCBs), biohazards, paints, and other chemucals
(DOE, 1994)

The OPWL network originally consisted of approximately 35,000 feet of
pipeline Parts of the OPWL were converted to NPWL or other systems (e g,
fire plenum deluge system), and will be characterized as part of those systems
The current OPWL system contains approximately 28,638 feet of pipeline
Approximately 13,317 feet of pipeline will be characterized and remediated as
a single project in IA Group 000-2 The remaining 15,321 feet of pipeline
will be characterized and remediated as part of other IA Groups Table 3
summarizes the OPWL pipelines

New Process Waste Lines

NPWL, 1illustrated 1n Figure 9, consists of pipelines, tanks, and valve vaults
that overlap extensively with OPWL NPWL transports low-level aqueous
waste to the liquid waste treatment facility in Building 374. Based on Site
utility maps, 1t 1s estimated that approximately 6,300 feet of pipeline will
require characterization Ths estimate does not include sections of pipeline
that overlap with OPWL

Sanitary Sewer System

The samitary sewer system consists of approximately 36,480 feet of pipeline,
and 25 valve vaults, pump vaults, and similar structures that will require
characterization (Figure 9) This estimate includes only main pipelines
Remaining pipelines will be characterized with UBC sites or other IHSSs or
PACs No previous characterization of the sanitary sewer system exists

The sanitary sewer system has been used for the transport, storage, and
treatment of sanitary wastes since 1952 Historically, waste streams other
than typical sanitary wastes have been discharged to the sanitary sewer
system, including a variety of chemical and radioactive wastes from
laboratories, process buildings, and laundries Additionally, hazardous and
radioactive liquids from spills and accidental discharges have entered the
sanitary sewer system Historic discharges to the system may include acids,
bases, beryllium, chromic acid, chromium, film processing chemicals, laundry
waste, nitrates, oils, paint, radionuclides, solvents, sulfuric acid, and tritium
(DOE, 1992)
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Table 3
OPWL Pipelines

121-P26 000-1 700 Area (also referred to as IHSSs 149 1 and 149 2)
121-P47 135 000-1 700 Area

121-P48 0 000-1 700 Area

121-P49 85 000-1 700 and 900 Areas

121-P50 105 000-1 900 Area

121-P57 0 100-1 Building 122

121-P06 1,300 000-2 Building 881

121-P11 175 000-2 700 and 800 Areas (also referred to as IHSS 147 1)
121-P12 510 000-2 700 Area (also referred to as IHSSs 123 2 and 147 1) |
121-P13 0 000-2 700 Area (also referred to as IHSSs123 2 and147 1)
121-P15 785 000-2 700 Area (also referred to as IHSS 123 2)
121-P16 170 000-2 500 and 700 Areas

121-P21 386 000-2 Building 774

121-P25 562 000-2 700 Area

121-P27 185 000-2 Building 774

121-P28 128 000-2 700 Area (also referred to as IHSS 127)
121-P29 197 000-2 700 Area (also referred to as IHSS 127)
121-P35 142 000-2 700 Area

121-P36 599 000-2 700 and 900 Areas

121-P37 1,449 000-2 700 and 900 Areas

121-P38 800 000-2 700 and 900 Areas

121-P39 1,817 000-2 900 Area

121-P40 232 000-2 900 Area

121-P41 1,537 000-2 700 Area

121-P43 100 000-2 700 Area

121-P44 0 000-2 700 Area

121-P45 130 000-2 700 Area

121-P46 0 000-2 700 Area

121-P58 90 000-2 Building 703

121-P59 0 000-2 Building 703

121-P60 180 000-2 180 ft, Building 774

121-Pé61 70 000-2 Building 774

121-T-29 0 000-2 Tank T-29

121-P57 0 100-1 “Building 122

121-PO1 180 100-4 Building 123

121-P02 452 100-4 Building 123

121-P03 162 100-4, 400-8 Building 441

121-P52 280 400-7 Building 443

121-P05 1,561 400-8 Building 444

121-P17 1,130 500-3 Building 559

121-P18 0 500-3 Building 559

121-P62 42 500-3 Building 559

121-P14 648 700-2 700 Area (also referred to as IHSS 123 2)
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Table 3 (continued)

, ‘ OPWL Pipelines
121-P19 ‘603I| 700-2 I‘ Bunlldmg 707‘ II| | ’ || | ‘
121-P20 499 700-3 700 Area
121-P30 0 700-3 Building 777
121-P32 907 700-3 Building 776
121-P51 170 700-3 Building 778
121-P22 1,205 700-4 Building 771
121-P23 410 700-4 Building 771
121-P24 306 700-4 Building 771
121-P31 167 700-4 Buildings 771 and 774
121-P33 140 700-4 ~ 700 Area
121-P56 170 700-4 Buildings 771 and 774
121-P34 198 ~700-4, 000-2 700 Area
121-P42 213 700-7 700 Area
121-P10 1,190 800-1, 800-6 Buildings 865/889

| 121-P07 440 800-2 Building 881
121-P08 0 800-2 Building 881
121-P53 78 800-2 Building 881
121-P54 138 800-2 Building 881

. 121-P55 158 800-2 Building 881

121-P09 504 800-3 Building 883
121-P63 100 300-4 Building 886
121-P64 65 800-4 Building 886
121-P65 80 800-4 Building 828
121-P66 50 800-4 Building 886
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" Strategy

| Remediate

contaminated pipelines
and sotil, stabilize in i

§ place noncontamnated §

pipelines

Focus on remediating
contaminated soil ‘
rather than the location §
| of pipeline leaks

Challenges to

remediation of OPWL,

NPWL, sanstary

sewers, and storm

drains are:

o Extent,

e Location,

e Composttion,

o  Undocumented
leaks, and

e Many potential
waste streams and
PCOCs

Storm Drains

There are 239 storm drains at RFETS as shown on Figure 9 Of these,

139 require characterization as part of IA Group 000-3 The remaining

100 storm drains will be characterized with associated buildings and other IA
Groups Storm drains may have been exposed to contaminated hquids
because of spills, fires, contaminated surface water runoff, and contamnated
sediments Potential wastes that have been documented 1n storm drains are
silver paints (DOE, 1992)

Remediation Strategies

The key remediation strategy for OPWL, NPWL, the sanitary sewer system,
and storm drains 1s to remediate contaminated soi1l, process lines, and other
pipelines, and stabilize in place those segments with contaminant
concentrations below RFCA ALs Because 1t 1s not clear where or when
pipelines may have broken and leaked, characterization at these IA Groups
will focus on 1dentifying contaminated so1l and specific areas of concern,
rather than on the integrity and precise location of each pipeline leak

Issues that add to the complexity of characterizing and remediating OPWL,
NPWL, the sanitary sewer system, and storm drains are

e Extent and size of systems,

e Systems under buildings, roads, and other infrastructure,
¢ Conflicting information on pipeline locations and use,

e Pipelines collocated with other utilities,

o Pipelines and utility corridors are potential groundwater migration
pathways,

e Varying or unknown pipeline depths,

¢ Various pipeline compositions (polyviny! chloride [PVC], stainless steel,
cement asbestos, cast iron, Saran-lined steel, vitrified clay, nbbed hose
fiberglass, reinforced epoxy pipe, black iron, polyethylene, glass, and
Schedule 40 steel),

¢ Documented leaks and releases from many pipelines, or pipelines histed as
leaking with no supporting evidence, and

e Many potential waste streams and PCOCs
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§ Develop OPWL,

§ NPWL, and utihty

i remediation

| approaches basedon §
f lessons learned at other §
{ sites E

Remediation of OPWL, NPWL, the samitary sewer system, and storm drains
requires development of innovative approaches that achieve cost-effective
results Potential strategies for characterization and remediation of these
systems may include the following elements

e Consult with the DOE Office of Science and Technology to explore
mnovative sampling and remediation techmques,

e Use commercially available, proven pipe locating methods to locate
pipelines,

o Develop a statistical sampling approach that includes a bias toward areas
where potential leaks are documented, but also achieves adequate
sampling coverage,

e Use Site Water Balance and other groundwater data to help define data
needs and remediation options,

¢ Conduct a cost/benefit analysis of sampling methods to determine which
sampling strategy provides the most information for the least cost, and

o Use Geoprobe sampling methods rather than excavation to reduce costs,
schedule, and health and safety (H&S) concerns

4 6 2 Under-Building Contamination

There are 31 designated UBC sites 1n the IA (Table 2) Past and current
operations 1n these buildings have included production and waste management
activities These buildings were designated as UBC sites because of
documented spills or releases 1n the buildings or routine operations that may
have resulted 1n contamination (DOE, 1992) OPWL, NPWL, sanitary sewer
segments and storm and foundation drains beneath the buildings will also
need to be mvestigated for remediation Accurate drawings of the systems
beneath most buildings are not always available, and the location, length, and
composition of the pipelines are not always known Issues associated with
characterization of these UBC sites include the following

Potentially unknown spills, releases, and contamination,

OPWL and other utilities beneath buildings,

More than one type of pipeline beneath building,

Unknown conditions,

Free-standing water beneath buildings,

Basements or foundations below the water table or the top of bedrock,
Additional PCOCs because of associated IHSSs,

Potentially wide range of PCOCs,

it
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1 Characterize UBC sites |
} early, where i
§ appropriate

IA data must be
managed to ensure
acceptable data.

e Accessibility, and
e Structural integrity of foundations

Characterization of UBC sites will begin during deactivation as soon as
building floors and slabs are accessible, usually during the last 50 percent of
deactivation The timing of characterization will be determined on a building-
by-building basis as safety and security allows Characterization techniques
will include so1l sampling by dnlling through building slabs or directional
dnlling Technical challenges will include developing plans that (1) include
OPWL, NPWL, sanitary sewer lines and storm and foundation drains beneath
buildings, (2) do not impact other Site utilities (e g , alarms and secunty
systems), and (3) incorporate the characterization needs of associated IHSSs
and PACs For buildings not requiring deactivation, characterization will
begin as early in the decommissioning phase as possible, usually during
decontamination

Early charactenization to determine the presence or absence of hazardous
substances at UBC sites 1s being imtiated at some facilities The first effort 1s
at UBC sites 371 and 374, where operational history suggests there 1s clean
soil beneath the buildings If 1t 1s determined that Buildings 371 and 374 are
free of UBC, the buildings will be left 1n place to support the closure mission
for an additional 1'2 years In addition, lessons learned from early UBC site
characterization will provide opportumties for refinement of integration and
characterization activities and schedules Early characterization may include
drilling through concrete floors and basements, directional drilling, and
sampling drains and valve vaults

4.7 Data Management

The data management function 1s critical to closure of the IA and Site Data
relied on must be techmcally defensible and acceptable to the regulatory
agencies The data must be managed and accurately validated so that the
analytical results, as well as sampling locations, can be evaluated The data
will be used to

e Determine existing data gaps,
o Enable companson to RFCA ALs,

e Determine the lateral and vertical extent of contamination and required
remediation,

e Support NFA determinations, and

e Support the CRA and CAD/ROD analyses
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Existing data are being
compiled from a variety
of sources

A comprehensive data
compilation task will be
conducted during the
next 2 years

47 1 Existing Data

A key IA strategy 1s to use as much existing data as possible As part of the
IA Strategy, existing analytical and documented spill and leak data are being
compiled These data will be used to provide information on PCOCs 1n IA
Groups and identify potential data sources The data will form the basis for a
comprehensive data compilation and data gap analysis to be conducted as part
of 1A efforts over the next 2 years

Data are being collected from a number of existing sources Examples of
analytical data sources include the following

e ER documents (RFI/RI reports, data summaries, Sitewide reports, HRRs
from 1992 to 1998),

e RCRA Contingency Implementation Plans,

o Electronic records for groundwater momtoring wells, surface water and
sediment sampling stations, and boreholes 1n the IA, and

e Soil disturbance permits

Additional data that contain information on spills and leaks were compiled
from a variety of sources Examples of these sources include Incident
Reports, Occurrence Reports, and Radiological Incident Reports A review of
sitewide document titles and Geographic Information System (GIS) map titles
was conducted to 1dentify additional data sources

Validated surface soil, subsurface soil, groundwater, and surface water data
are being collected for each IHSS, PAC, and UBC site Data quality and data
gap analyses will be conducted during the comprehensive data compilation
task in FY00 and FY01

47 2 Comprehensive Data Compilation

The comprehensive data compilation task includes data collection, usability
assessment, and data gap analysis This task will provide a comprehensive
and consistent set of existing data for use in the IASAP, NFA justifications,
and Site closure documents

The data usability assessment will evaluate existing records using the
following criteria

e Are the data valid and of known quality to meet DQOs?
e Are the data critical to IA decision documents?
e Are the data critical to the understanding of the IA?
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Transfer Site databases
1 to a common platform.

e Are the data critical to determining remediation strategy?
e Do the data decrease the number of new IA samples required?
e Will the data be necessary for the CRA?

After the data usability assessment has been completed, a data gap analysis
will be conducted to determine whether additional data are needed to support
remediation decisions and decision documents

47 3 New Data

New data collected during IA charactenization activities will be managed to
ensure that a comprehensive, consistent, and defensible set of data 1s available
for making remediation decisions and using 1n decision documents

IA characterization and remediation data will undergo data assessment that
consists of review, verification, and validation Verification 1s a graded
process to assess both compliance of the data package with project
requirements and acceptability of the data Validation will consist of
mspecting the data package contents for comphance with project requirements
and validity

4 7 4 Data Management Challenges

The Site data management system 1s a critical component in achieving 2006
closure and supporting post-closure activities The ability to provide users
with accurate and complete information will expedite the development of
decisions, decision documents, the CRA, and CAD/ROD(s)

Potentially useful data generated by a number of Site orgamzations exist in
databases across the Site These data are not always easy to access nor are
they compatible with Soi1l Water Database (SWD) or GIS formats To
evaluate and apply these data sources to Site closure activities, all site
databases will be transferred to a common platform This will facilitate the
integration of information among decommussioning, ER, and other Site
organizations that collect potentially relevant data

Soll Water Database

The SWD 1s the repository for Site environmental data, and contains between
3 and 4 million analytical records These data include field parameters and
analytical results for characterization and remediation projects, ongoing
monitoring programs, and other miscellaneous projects The usability of the
SWD to IA and Site closure can be enhanced by imtiating the following
approaches

e Eliminate redundant data from the SWD,
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. ¢ Identify existing data that cannot be used in decisionmaking, and eliminate

it from further consideration 1n the existing data compilation These data
include data known to be unusable because of field contamination,
validation errors, or laboratory errors,

: Strategy it e Orgamze the database so that only data needed to support the CRA and

Organize the SWD so | other Site closure documents are represented This organized database

 that it becomes the Site § will contain final analytical data from remediated areas, characterization

 closure database data from NFA sites, and applicable groundwater and surface water
analytical data,

e Enhance the process for data collection, labeling, data entry, and coding to
ensure long-term usability, and

e Enhance the data labeling system to include meaningful locations (IHSS,
PAC, UBC stite, and IA Group) by considering user needs This will
enable quick data searches by location, and will integrate with GIS

Geographic Information System

Strategy il GIS 1s a valuable, cost-effective tool for remediation that provides a visual
Enhance GISsothat J§| analysis of PCOCs so that areas of concern and remediation volumes can be
project managersand J| 1dentified and calculated, respectively Existing and new data must be easily
staff have access to | transferred to the GIS mapping system Two GIS programs are being
information i evaluated and tested that will allow effective and efficient database
| 1nterfacing, as well as provide real-time analysis capability to RFETS users
ARCVIEW and the Spatial Database Engine These two new tools will
greatly enhance the ability of the data user to quickly visualize and use
available data

In order for data to correlate and interface with mapping systems, 1t must be 1n
a systematic format with associated location coordinates More importantly,
the data validation protocol must be firmly in place so that analytical
measurements taken for characterization and remediation purposes agree with
the mapping information

5.0 Project Interfaces

Strategy

: Il Site organizations that will be significantly influenced by IA closure, and wll
] Integrate with all | requure close interaction with IA activities are H&S, the Waste Management

§ appropriate Site il Program, Analytical Services Division (ASD), and Procurement Interaction
j orgamzations il with these orgamizations begins 1n the life cycle planning phase for Site

| l closure Many other groups such as radiological operations, radiological
engineering, planning and integration, and site landlord services will have
day-to-day responsibilities 1n IA activities Additional support services
throughout the Site will be used as needed to accomplish IA and Site closure

48

. T I YT sy

o b s e T S T X PO S



Industnal Area Charactenzation and Remediation Strategy

H&S 1s an RFETS
prioriy

Figure 10 illustrates the anticipated level of effort for various Site
organizations during IA remediation activities

5.1 Health and Safety

The protection of Site workers and the surrounding communuty 1s a priority at
RFETS Worker safety 1s maintained through implementation of the
Integrated Safety Management System (ISMS), which includes five key
elements

Define scope of work,

Analyze hazards,

Develop and implement controls,

Perform work within controls, and

Provide feedback and continuous improvement

Protection of surrounding communities 1s maintained by RFETS routine and
special monitoring programs through the IMP  Groundwater, surface water,
arr, and ecology are monitored on a routine basis Additional monitoring 1s
conducted around decommissioning and remediation projects to detect
potential releases before they can move offsite

Characterization and remediation of the IA will create new H&S challenges
that could affect Site workers and surrounding commumties These wall
mnclude, but will not be limited to, the following

e Excavation and removal of slabs and foundations around UBC sites will
disturb potentially contaminated soil,

¢ Remediation will consist of excavating sigmficant volumes of soil,

e Concurrent decommissioning, characterization, and remediation projects
will challenge H&S resources, as well as increase the potential for
industrial accidents, and

e Offsite disposal of contaminated soi1l may result 1n a sigmficant increase in
truck traffic along local roads

The number of decommussioning, characterization, and remediation projects
ongoing each year will increase considerably by the year 2002 and will
continue increasing until 2006 The increase 1n projects, and consequently
heavy machinery and equipment required for decommissioning and
remediation, will impact H&S staff participation and oversight requirements
demanding additional vigilance by both H&S staff and workers
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: Strategy

3 Use railroad

4 transportation to

| reduce the impact to
] local roads

Strategy

Identify and plan for
| waste storage
} challenges

The volume of so1l that will be excavated and removed from the Site will
increase to almost 30,000 cubic meters in FY05 and 40,000 cubic meters 1n
FY06 Transportation of this material will have a sigmficant impact on local
roads and commumities Transportation impacts may be mitigated by using
railroad transportation whenever possible This may include consideration of
expanding onsite rail lines

5.2 Waste Management Program

The Waste Management Program interface will be a key component in
achieving 2006 closure The Waste Management Program has responsibility
for sitewide water operations and waste disposition Groundwater or surface
water generated as part of 1A remediation wall be dispositioned through Water
Operations The Waste Management Program will also provide procedures
for sampling and containerizing waste, and arrange for storage or direct
disposition of remediation-generated waste The Waste Management Program
will develop Waste Generating Instructions that will describe charactenization,
containerization, documentation, and labeling requirements

Onstte treatment of waste may be considered 1n certain circumstances Mixed
RCRA characteristic wastes may be pretreated onsite to meet the various low-
level disposal facility WAC Listed wastes may be pretreated for shipping or
WAC considerations, however, they will be managed as RCRA wastes for
final disposition Soil contaminated with hazardous constituents may be
treated to meet RFCA put-back standards and returned to the remediation
area For example, it may be cost effective to treat VOC-contaminated soil
and return 1t to the remediation area Treated soil must, however, meet RFCA
radionuclide put-back ALs before being returned to the remediation area

ER remediation of the IA will generate significant volumes of hazardous, low-
level, and low-level mixed wastes 1n the form of contaminated so1l and
associated contaminated debris, such as broken pipe, asphalt, and personal
protective equipment (PPE) Estimated types and volumes of remediation
wastes by FY are summanzed on Figure 11 Generation of transuramc (TRU)
waste from ER remediation 1s not anticipated However, 1f TRU waste 1s
generated during ER remediation, 1t will be dispositioned through the existing
RFETS TRU Waste Program

Offsite disposal immediately following remediation 1s the preferred option for
wastes generated from IA remediation Wastes wall be properly characterized,
packaged, and shipped offsite for final disposition at approved facilities
However, temporary onsite storage might be required to accommodate
fluctuations 1n waste generation
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Temporary onsite waste
storage may be
necessary if disposal
sites are unavaiable.

The volume of
decommnussioning,
characterization,
remediation, and WAC
analytical samples will
increase dramatically.

§ Identify and eliminate
§ potential ASD resource §
challenges '

Temporary onsite storage capacity for low-level and low-level mixed waste 1s
currently 9,921 and 14,865 cubic meters, respectively These limits will be
exceeded mn FYO5 and FY06, respectively Potential strategies to ensure that
waste volume does not become a limiting 1ssue mclude

e Package IA wastes for immediate disposition,

o Identify other potential offsite disposal options (this may not be wathin the
control of RFETS),

e Identify and manage waste streams with no current disposition options,
and

e Reevaluate the need for a corrective action management unit (CAMU) for
storage of wastes generated by IA remediation A CAMU designed for
storage of all types of remediation waste, including “orphan waste” (>10
and < 100 nanocuries per gram of Pu and Am), would also provide
temporary storage for IA remediation waste

5.3 Analytical Services Division

Currently, approximately 55,000 environmental, waste management, and
decommuissioning samples are managed by ASD each year This number will
increase dramatically 1n response to increased decommissioning,
characterization, and remediation efforts Figure 12 illustrates the anticipated
number of surface and subsurface so1l samples that will be required for IA
characterization and remediation activittes Additional decommussionming and
waste management samples will also be required ASD estimates the number
of samples will dramatically increase from the current rate of 55,000 samples
per year to well over 100,000 samples per year by FY03 This number 1s
expected to increase even more significantly in FY04

The volume of decommissioning and ER data that will be collected over the
next several years will be of a larger magmitude, and collected within a shorter
time span than during any previous sampling efforts at RFETS Key
challenges associated with the anticipated sample volume are (1) laboratory
capacity, (2) data validation capacity, and (3) sample management capacity
To keep pace with ER needs, capacity in each of these areas will need to be
increased

Potential strategies to ensure adequate capacity mclude the following

Evaluate ASD to 1dentify and address potential challenges within the next 2
years,
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Strategy

§ Identfy additional
§ laboratory and data
§ validation capacity

Eliminate redundant

procurements

e Identify, audit, and procure additional offsite laboratory capacity within
the next 2 years so that capacity 1s in place as needed,

e Develop additional onsite laboratory capacity, and

o Identify additional data validation resources

5.4 Procurement

The RFETS Procurement process has been designed to provide the Site with
qualified subcontractors who can meet and exceed the technical, QA/QC, and
cost goals of 2006 closure To provide the required characterization and
remediation services for the Site, the 1A project team (see Section 5 6) will
provide a detailed Statement of Work (SOW) for each IA Group
characterization and remediation The SOW will include, at a mimimum, a
clearly defined technical scope, QA/QC requirements, personnel qualification
requirements, and schedule requirements The IA project team will work
closely with Procurement to ensure the SOW 1s accurate and complete

Strategic options that will eliminate redundant efforts and reduce procurement
time include the following

e The SOW development process will be streamlined through use of general
characterization and remediation SOWs that can be modified to address
specific IA Group needs,

o Additional streamlining of the process may be accomplished by
combining decommussioning and ER procurements, and selecting key
subcontractors able to perform design-build, decommuisstoning,
characterization, and remediation or treatment These subcontractors will
be used for the majority of the work, and

o The opportumty for assignmng a construction management firm to manage
remediation subcontracting, scheduling, and change orders will be
reviewed

5.5 Resource Strategies

The scope of IA remediation activities over the next several years will impact
all Site operations The increase in the number of remediation projects will
result 1n a need for additional technical and management resources It 1s
anticipated that decommussioning and remediation resource needs wall
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Strategy
Retain key employees
} and train new

§ employees in advance
of the work curve

! Communicate with all
I appropriate RFETS

4 organmizations,

I regulatory agencies,

| and stakeholders

increase as deactivation needs decrease Additional resources that will be
needed throughout the Site include, but are not limited to, the following

ER—environmental engineers, project managers, field crews, and
equipment,

H&S—RFETS-qualified H&S professionals,
Radiological safety—RFETS-qualified Radiological Control Technicians,

Data management—data management specialists to handle the large
amount of data that will be entering the system, and

QA/QC—QA/QC professionals for planning, field, data, and technical
QA/QC

Retaming knowledgeable staff, and recruiting and training new staff for a
project with a limited life will challenge Site resources The following
strategies will be imitiated

Retain key employees who have valuable knowledge and experience
working at RFETS A plan 1s being developed to provide incentives to
retain key employees through the 2006 closure,

Use decommissioning staff as appropriate Thus strategy will help retain
Site knowledge and streamline decommussioning and ER integration, and

Hire and train staff 3 to 6 months 1n advance of the work curve. Much of
the staff will be requured to have RFETS-specific traiming and will need to
become familiar with RFETS technical and regulatory requirements

5.6 Project Communication

The complexities of IA remediation and its dependency on many RFETS
orgamzations will require consistent and appropriate communication
Communication can always be improved and will be continuously addressed
Potential strategies include the following

Integrate ER and decommussioning staff into IA Group remediation
project teams This will provide total interaction, involvement, and
integration from decommussioning through closure, and provide
experienced staff for future projects Project team members will be
assigned different levels of responsibility during various phases of each
project
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. The project teams will include

- ASD

— Data Management

- Decommissioning

- ER

— Facility Operations

- H&S

- QA

—~ Regulatory Agencies

- Regulatory Compliance

~ Stewardship and Post-Closure Monitoring
— Waste Management Program,

o Interface with other key sitewide organizations that will provide direction,
support, and/or oversight of the project teams These organizations
include, but are not limited to, the following

— Community Relations

~ Groundwater

~ Legal

~ Planning and Integration

. ~ Radiological Engineenng
~ Radiological Operations

— Secunty

— Site Landlord Services

— Surface Water

~ Water Operations, and

e Make communication a Site priority  Site priorities become part of the
Site culture and everyday working experience

5.7 Stakeholder Involvement

¥ Enhance the Stakeholder involvement 1s essential to closure of the IA Stakeholder input
it to the IA Strategy 1s solicited and received through a variety of public forums
mcluding

§ collaborative process

1A Focus Group Meetings,

The Citizens Advisory Board (CAB),

Decontamination and Decommissioning (D&D) Focus Group Meetings,
The Rocky Flats Water Working Group, and

The Rocky Flats Coalition of Local Governments (RFCLOG)

4 o
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The IA Strategy will be
updated annually.

There will be continuing interaction with stakeholders throughout remediation
of the IA These opportunities for interaction will include, but not necessarily
be limited to, stakeholder review and comment on the following

1A Focus Group Meetings,

Proposed RFCA mulestones and target activities,
PAMs, IM/IRAS, or RSOPs,

Proposed Plan, and

CAD/ROD

6.0 Summary

The IA Strategy describes key decisions, activities, and strategies to achieve
IA closure as part of the 2006 Site closure The decision framework
incorporates decisions, data inputs, and activities into a logical structure that
maps key decisions

Key strategies for closure of the IA are streamlining regulatory and technical
processes, integrating Site schedules and functions, consolidating IHSSs,
PACs, and UBC stites into IA Groups, and eliminating potential resource
roadblocks IA activities and strategies are focused on achieving the goal of
2006 closure, as well as protection of human health and the environment

Several 1A Strategy activities will be initiated in FY00, including the
following

Compiling existing data, and
Evaluating potential ASD challenges

¢ Developing risk and dose assessment methodology,
e Developing DQOs,

¢ Developing the IASAP,

[ ]

o

As RFETS staff continues to decommussion buildings, evaluate results of
ongoing projects, and encounter new challenges, IA strategies will evolve
Existing strategies will be refined, and new strategies will be developed 1n
response to lessons learned and new challenges This information will be
presented 1n annual updates to this IA Strategy (to be mnserted in Appendix C)
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Figure 6 Industrial Area Strategy
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Rocky Mountain

Remediation Services, L.L.C.

Rocky Flats Environmental Technology Site
P.0. Box 464
Golden, CO 80402-0464
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IA Strategy
Accelerated Closure Program

FY 2002

7,082,000
I

F 2,084,000
:

FY 2003

i
f
|
I
|

W TAnaE & 12l .0k

N 750,060

£ 2,084,600 € 2,086,080 b 2,087,718
| n I

IA Strategy FY 2002

% 742,000 N 742,149

1A Strategy Schedule

D Charactarization
D Remediation
[} Closed

Other Map Faatures
[: Buitdings end other structures

i Solar evaporation ponds

1akes ard ponds

Stureams, ditches, or other !
drainage featuree H

"~ Fences and other barriers

IA Strategy FY 2003

1A Strategy Schedule
Charactarization

Remediation

Closed

New Process Waete Lings (000-4) - Chamacterization

Storm Drains (000-3) - Characterization

Sanitary Sewer Sy {000-3) - CI

Other Map Features
Buildings and other structures

Solar avaporation ponds

Lakes and ponds

Streams, ditches, or other
drainage fasturas
Fences and other barriers
Pgved roads
S 750Pad | - el A Y I 71l e ) = Dirt oads
Pad R s ) ) , .
Tett 02 Ind ial Area O ble Unit
ustrial Area Operal ni
é Tenies ] Baundary
04
“\ o5 1)
: T‘m, DATA SOURCE:
PACs
Histarical Relosse Report 1HRR)
2nd Anocal o
Sept. 30, 199,
Individual Hazardous Subsstmon Sies HSS)
DOE 1992, HAR Raport and Subseguent Updates.

Uy
fances, tydrogeaphy, roads and other
struciures from 1994 eerisl [iy-over data

EGAG RSL, Laz Vogas.
D tred e the wthaphotogeapha. Y95

fr.

v

N 743,000

| ':—/‘wi\‘?;j/@: ) [ =] ‘
Jisif A@ e
Tt BN - a » -

== Paved roads
= Dirt mads
N Industriat Aea Operable Unit
Boundary
DATA SOURCE:
PACE
irterical Redasse Report (HRA)
o
30788
Adoal Hezarrdous Substance Sites SS)
DOE 1992, HRR and
1 ronds md cther
Sructaes. 1! aver dts
captured by EGAG RSL, Las Veges.
Dighttrad from the 95
’i
ﬁ
. 2go '] 40 B¢t
| e ™ o

Stare Plane Coordinate Projection
Colorado Central Zone
Datum: NAD27

U.S. Department of Energy )
Rocky Flats Environmantal Technology Site : I

2 9 4 800ft
o S )

‘State Plane Coordinate Projection
Colorado Cantral Zone
Datum: NAD27

U.S. Dapartment of Energy

E \\} e T T T e Rocky Flats Environmental Technology Site
4 et et AN
o T e N Propared 5
[ q . T T S by:
. e Pt Ly Mk
=== == e x - Rocky Mountain = it \\‘ e QMR Rocky Mountsin

< R ot - Remediation Servioes, L.L.C. - L P it = 3 Remediation Services, L.L.C.

: e z Geographic imormation Systems Sroup .= b T Beographle Information Systems Sroup

Z - n Ro;kg Hi‘luEnwmmmul Tachnology Ske T goé ;I(i‘luimmmmul Tachnology Sk

- 2 0. o - 0.
< T T T T — T T U T T T - Golden, 5O BM02-D484 T r . . . = . . r — : . — Soldan, CO 90462-0484
_ _ . Faam e £ om0 . £ 2,086,000 o _ _ TRORTE | i ez Baplerntiar 06, 1605 - . £ — I 11 L PR wapin: coezy Baptambar 08, 1900

FY 2004

2 Z,0E2,000 E 2,084,000
1 .

£ 2oans00 [IERTERST ) Coraanise - } ) o (RN i ’ f E 2,086,000 £ 2,087,219
L L I _ i N . I L

TTRLTY

I:I Closed

s Original Procees Waste{000-2) - Characterizatien

New Process Waste Lines (000-4] - Remedladen

! 1A Strategy FY 2004 IA Strategy FY 2005
|A Strategy Scheduls - 1A Strategy Schedule
m Characterization D Characterization
[ | memedistion { | Remodiation
T closed

Original Procoss Waste{Q00-2) - Remediation

New Pracess Waste Lines {000-4) - Remadiation
Storm Dreins (000-3) - Remediation

Storm Draine {000-3) - Remediation Sanitary Sewer Sy {000-3) - iation
Sanitary Sewer System {000-3] - Remadiation
Other Map Features
Other Map Features D B gs and other str
{1 Buikdings and ether structures Solar evaporation ponds
H | Solar avaporation ponds Lakes and ponds
Streams, ditchss, or other
Lakes and ponds drainage features
Streams, ditches, or other —
drainage featurea Fances and other bamriers
" Paved roads
*—°"  Fences and other barriens
— ~° Dinroads
" Paved roads
. . . N Indusuial Area Operable Unit
= 2 = Dirt roads Boundary
= - N Industrial Arsa Opsrabie Unit
Boundary DATA SOURCE:
s
i Historical Release Report (HRR)
| SOURCE: by
: m‘r;l‘c,' i individual Hatardous Substence Sitas BHSS)
Hisiarioal Release Report (HAR) DOEI.‘N];IﬂR‘pM mdw-;lu;dnu
S 3 et 558 sy e e
Indivichral Hozardous Substance Sites (8455} P2 s
DOE f!JZ,-'IM Ragort u:‘;l:'lnwlrﬂ Updates. lﬁb.d from the orthopbotographs. ¥/95
fouoes, rosds and other
structiwws Irom 1994 serial fiy-over dats
oaptarsd by EGAG RSL, Las
Digitired froc the arthophotogiaphs. 195

HoTiB,000
0007 6e: A

208 L] 400 BOCF
— - ]

2 '3 401 BOOft
= A ,

Stars Plane Coordinate Projection
Colorado Central Zona
Datum: NAD27

State Plane Coardinate Projection
Calorado Central Zone
Datum: NAD27

U.S. Department of Energy

U.S. Department of Energy

N SW7 e T T T Rocky Flats Environmental Technology Site : i - ) T T . : TS . - S e Rocky Flats Environmental Technology Site
/ i b _
; )
s oo o = H % Rooky Mourtaln == e B 5 Rocky Mountain
. ) =] ? Remediation Gervicee, L.L.C. - RS ! gﬁﬁﬁ Remediation Services, L.L..C.
e T = Guographiz Informatien Systame Group = LT Quographiz Information Systems Group
= PR Z Rocky Flals Envronmentsl Tachnology SRa H ar: Rocks Fiste Envronmantel Tachnokogy SHa
. . v - y SRR , ‘ . ‘ - Gokden, CU 8340045 - . ‘ ‘ . . . - . ; : L Golden, GO B0402-0464
_ S Foannle . . . Enemne o e Caseont MAP ID: R-0427 Septerber 08, 1000 B S e P nane - e s e e e e 8 £ 20820l AP ee0ezr Soplambor 0a, 1999
T hanss T ¢ 7088000 ) i i ) o Conege0n) - F 206000 ) i - T e Lr oLt B E 2,082,000 ) ) [N T 2,086,000 £ o2,027.008
‘ A . . ! . ‘ . , ‘ - . A . . .
. IA Strategy FY 2006 p < IA Strategy FY 2007
’ 1A Strategy Schedule IA Strategy Schedule

[ ] Characterization Characterization

D Remadiation

[1 closed i

]
U Remediation
0]

Closed

N 730000

S
|

Gomeri]

A 14000

Original Process Waste{000-2) - Remadiation i

New Process Waste Lines {000-4) - Closed
Storm Drains {000-3) - Closed
Sanitary Sewar System (000-3) - Closed

Qther Map Features -l e
[] Buildings and other szucturas : i

D Salar svaporation ponds

Lakes and ponds

Streams, ditchas, or othar %
drainage features b

Fences and other barriers 7

Paved roads

/' Original Process Waste{000-2} - Closed

/Y New Process Waste Lines {000-4) - Closed

Storm Drains (000-3) - Closed
Sanitary Sewar System (000-3) - Closad

Other Map Features
[_l Bulidings and other structures

Salar evaporation ponds

Dirt roads

N Industrial Area Operable Unit

Lakes and pends

Streams, ditches, or other
drainage features

Fences and other barriers

—  Paved roads

Dirt roads

£ )(’;%

N ndustrial Area Gperable Unit
Boundary

DATA SOURCE:

K3
Hismovical Ressase Repart (HRR)
2nd Annvel Update

Sapt. 30, 1897
individual Harardous Substance Sitas (IHSS)
! DOE 1992, HRR Report and

Updatas.
-1 [; aphy, rosds and otfier

i “sresctonas from 1994 aoist fiy-over data
captured by £GAG RSL, Lex Vegax

Digitized from the arthophotographs. 1/95

Boundary
DATA SOURCE: Sy T
PAC's s /
mﬁd&mnwrm [
Sopt. 3. 1997 . ns;I I 0
Indivicral H Substance Sies #1SS5) [l |11
DOE 1392, HRR Repori and Stibawguon) Updatos. al ol ——
Bulidings roads sed other 47
‘Mw-lh Ecl’z? mm“m -.4 Eﬂ
Bﬁﬁ-ﬂ the ‘mm ) %; =
200 L] 4 BODF =
P el . = ]

State Plane Coordinate Profection
Calorado Central Zone
Datum: NADZ27

U.S. Department of Energy

ZP k'] Qw - J_QFH

State Plane Coordinate Projection
Colorada Cantral Zone
Datum: NAD27

U.S. Department of Energy

: S [ e i I .
- Qe o = - [ Rocky Flats Environmental Technology Site i T T T T — il Rocky Flats Environmental Technology Site
: Y - B — - O : “. =T RN
4 M : e T Uy / i [ \ |
N T o s - ol
== e e T - ﬁg@ : Rocky Mountaln = e e T | F’?MHS Rocky Mountaln

ke /,/jj,//» - ‘-] A - 7//1/' = i | Remediation Services, L.L.C. - T T - ?::::llll'l'::“ ?"cur::o’::’;:.nl;'::p
é - T .‘“ - ’; E:;T%:;g:i::::«“;ﬁ:l’}:ﬁ:l:‘g; :lr:"' ; } T l")/ R.“o": ﬂm&wmmlmd Technalagy Ske
i — T T P T T T — — T T T T L a 1= Goldon, 00 BO402-0464 = : ; ; ; , = - " . — . : — W'ﬂ; ‘ Gotden, O 80402-0464
i m e - e e e . o I £ s e , e o o Eaeseaa BN L L | T Ty Sopt 1o ) CoEagmas o [ RN R HEREN RIS AP ID: 060427 September 06, 1008

A A- (00733

/projects/fy99/99-0427/poster.ami.aml

NT svrw



T T

g . e —— -
6661 ‘60 lequieideg 12066 Al dYW oy g8 7 o P faan: . Toan - B
4 000'880°¢ 3 000748077 3 000°980°7 ] 000°4%0°¢ 4 000 ¥80°7 3 ‘ 1 ‘ . ‘ :
{ | | | | | 000 mZ ¢ 3 000°280°C 3 00070807 1 000'620"C 3 04580’z A4
| . |

L | 1 i | L L l

v9¥0-20¥08 09 ‘uap|oy
9 X089 '0'd

a)lg ABojouyoa) [elusLILONALT S1B|4 AjooY
- \\ \\\

dnosy swejsAs uonewsojuj gydeibooy g

"0 T ‘$991AI9S UOHRIPIWAY \
uiBjunop Ljooy meNm | /\\\
o EE | N

poreds

N
\
\

et
e -
L. - -
- T

N 748,000

fweixyje-ABoiens-vy /Zy0-66/8300(04ds:0 IAS AN

811§ ABojouyoa] |eluswuollAug SIe|{ A)ooy

AbBiaugz jo Juswyedaqg 'S'N

LZAVN wmeg
aU07Z |eJjudY) OpeIojOT
uolloafoid a1euIpIoo)) sue|d 8ieis

N 747,000

Hoor 002 [} 001

1904 QO € slueseided youi |
009€g - | = sjeog

0¥ z09-001L_
|| 2-000;

!
!

|
> 4
——— A

7

G6/1 ‘sydeibojoydoyrio ayi woi pazibig
‘sebap se7 1Sy H9H7 Aq pa.nides
818D 19A0-Alf [BIIOR PEEL WOL SBINYINIIS
18Y10 pue speo. AydeiBoipAy ‘sa2uay ‘sBulpling
'sajepdy) wanbasqng pue 11008y YYH 2661 300
[SSH/) 881S 82uBISqNS SNOPIBZEBH [BNPINPU]
£661 0€ 1dag
alepdn jenuutyy puz
(44 H) 11009y Bs89[8Y 1891I0]SIH
§,ovd
-JIYNOS VivVa

W 743,000

‘paAowal uaaq
aAey Aew yoiym saul a1sepn
$59001d [euibuQ 0 uo11e20]

30811

. ) W
? ~ e |~’\ ; Gogk W

=R EY

TR g9€lt i

4088 D M! sssss /,/

L b e
Y RSSO 1) R

DoBid
e

o/ ,
SoulT 91SeA\ SS8001d |eulbup N T

LTI

i

Astepunog TN
1un 8jqesad( ealy |elisnpu| N

speos uiqg

N 743,000

SpPeOJ paned

siallieq Jaylo pue Saous4

sainleaj abeulelp
19410 10 ‘sayolp ‘sweans

spuod pue sayje] i

<

spuod uoilelodeas Jejog — oot

sainjea] dey piepuels

gocai0n

8-00¢L \ |
. 4

LT

WP U R

-

o

45 008

L-008

$-00v | ]

751,000

T L Z* B

N
e

N

.

i

\

regL” |
NI 66—

D
]
]
]
-
m
]

H

,,,,,,, ar———l el [ e
i / ) 7 C T (easoe ﬁ\\ |

(oYl A
L @ T

782,200

N
B o
\

\

-
\
i

i R Oty T e
A
\

R

| pLL-080-

‘£l % Lvels

EE [ /UL NEN

L]
]
]
l
L]
]

’

, \/ ; - A -
s § P sy
F ”/M ;x\!/:{ﬂuy/r[J\vrle ;I.Wl.‘\»\\\x\\m\\»\

/Hﬂ,l
/ .
/

o

=3

ke
[
-
<

i

sbuidnoir) SSHI
NOILYNVY1dX3 = LL-

S BOLL0OL - G-00/ - N

<

<

w0

_NERE

S
< ;

-
I HE
i

LR ]

sdnoaxy £333enS Vi _ S b T 11 JU
Z Meld | 7

NO755,600

060 3%¢ K

T

DOGTiEE N

T

HO0'G¥L H

10068 W

T

000°16L N

100°2SL N

J00°¢5¢ N

009°¢sL N

, G
000°680°7 3 ' ' A

™ T T !
’ T fgon! . . 0 1 ! )
bo19807C 3 AN o 000°£80°7 3 000°906'7 4 000°580'7 3 TIRTIRE 000°280°C 3 Bo8'180'E 2 » 5000502 3 0105007 3 00580 s
80 - i B ) ) . 4 B e — o o 5'840°% 1




{we'eowd ssyyzZy0-a8/9108l0id)i0 1Ag LN

6661 ‘60 Jequeldes L¢v0-66 :Al VW

¥910-20¥08 09 ‘usp|0H
¥9¥ X0g '0'd
a11S ABojouyaa] [eluswuoliAug siej4 A¥ooY

dnoiy swajsAg uojjewioju 91ydeifiosy
"1 ‘S99IAI9S uoljeipawiay

uleljunop 20y

N 745,829

:Aq
paoredax

911S ABojouyoa | |eluswuoliAug Sik|{ AdOOY
ABlau3 Jo jusawiedaq 'sS'N

LCAVN :wnjeq
auo07 [eJlual) opelojo)
uoiloslold 81eUIPI00,) aue|d 91e1S

— e — e —

10001 00s 0 06¢

199} gG 7 Aj9lewixoidde sjuasaidal youl |
0L0€ - L = 9|ed3S

G6/l 'sydeibojoydoyrio ay) woiy me.ESQ

'sebap se7 “I1SY D3 Aq painydes
elep 19A0-A[J [elIoR {66 WOLJ S8INJONIIS
18410 pue speol AydeiboipAy ‘saouay ‘sbuipjing

-FIHNOS VIVa

speol 1Iq
speol pened
slallieq J9ylo pue saoua4

sainjea} abeulelp
12410 10 ‘sayollp ‘swealls

spuod pue saye

spuod uoljeiodens iej0S

£

sainjonuis Jayjo pue sbuipjing

sainjeaq dep piepuels

NOLLYNVY1dXd

OLEL-006

uJaouoy) Jo ealy |ellualod
uoneulweluon buipjpng lspun |
6GG-048N

"PoAOWIB] UBa(

aARY Aew YDoIYM soUl] 91SBAA
$$820.d |eulbliQ JO uoileoo \

Saul 91SBA\ SS920.d |eulblu \/\

(SSSHI 6 NO J8wlio4)
SUOI1B007 SSH| 91SBA\ SS8201d

syue] Buiuieway

(SN1e1g WIIdlU| - paAoway 82in0g)
syuel pezi|igels g paweod

uleouo) Jo syuel

£ 1un 8jgesadQ

G Jun 8|qesadQ

NO 2Uo7 J8jing
sjiun a|qesadQ sauoz iadjjng

NO ealy |elisnpuj

sjiun s|qesadQ ealy |euisnpuj

dey DAN DV ‘SSHI
I deld

68.°980'C 3

¢

IRGENY

@3@ q\ q\_\ﬁ 000'6L0'7 3

N 754,108

§

<

T 98§04R _,

X =)
e gz
; ) -

-

—\gcl-odn |

' LO9-

6728°S¥L N

001 ¢G4 N

i
08.°980'7 3

000'620°C 3




