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1. INTRODUCTION

The Paducah Gaseous Diffusion Plant (PGDP)
was placed on the National Priorities List (NPL)
on May 31, 1994. In accordance with Section 120
of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), the
U.S. Department of Energy (DOE) entered into a
Federal Facility Agreement (FFA) with the
U.S. Environmental Protection Agency (EPA) and
Kentucky on February 13, 1998. The FFA
established one set of consistent requirements for
achieving comprehensive site remediation in
accordance with the Resource Conservation and
Recovery Act (RCRA) and CERCLA, including
stakeholder involvement.

Section XVIII of the FFA requires that DOE
submit an annual Site Management Plan (SMP),
which outlines DOE’s strategic approach for
achieving cleanup under the FFA, to EPA and the
Energy and Environment Cabinet (formerly
known as the Kentucky Environmental and Public
Protection Cabinet) by November 15th of each
year. The FFA states that the purpose of the SMP
is to coordinate and document the potential and
selected operable units (OUs), including removal
actions; to define cleanup priorities; to identify
work activities that will serve as the basis for
enforceable timetables and deadlines under the
agreement; and to establish long-term cleanup
goals.

During fiscal year (FY) 2012, based on projected
near-term flat funding assumptions (5 years) and
reasonable future funding assumptions for the
Paducah Site, the FFA Senior Managers
commissioned the FFA Managers to review and
reprioritize FFA work, as needed, to achieve
continuous progress while ensuring a bias for
action. A series of meetings were held among the
FFA Managers to evaluate options. The FFA
Managers and FFA Senior Managers agreed to the
following prioritization for work implementation:

e Optimize plume containment (Northeast
Plume);
e Address groundwater sources [C-400;

Southwest Plume Sources; Burial Grounds OU
Solid Waste Management Unit (SWMU) 4];

e Complete decontamination and
decommissioning (D&D) of C-340 and
C-410/C-420;

e Continue and prioritize CERCLA Waste
Disposal Alternatives activities to support
future disposal needs;

e Realign the OUs schedules to coordinate
disposal of waste with the availability of a
potential CERCLA On-site Waste Disposal
Facility (if selected); and

e Implement other work (e.g., Sitewide
Evaluation) ensuring continuous progress/bias
for action.

At that time, the reprioritization of projects based
on projected near-term flat funding assumptions
(5-years) and reasonable future funding
assumptions for the Paducah Site resulted in the
rescheduling of milestones, including out-year
completion dates for the pre-gaseous diffusion
plant (GDP) shutdown scope OUs. The FY 2013
SMP officially incorporated the changes agreed to
by the FFA parties and moved completion dates
for the pre-GDP shutdown scope OUs from 2019
to 2032.

In October of 2014, the United States Enrichment
Corporation (USEC) terminated its lease
agreement for operation of the GDP and returned
the leased facilities to DOE. Some of these
previously leased facilities contain SWMUs that
had not been readily accessible during USEC
operation. Because DOE now has control of the
formerly leased GDP facilities, DOE has
reassessed site cleanup priorities to identify areas
offering the greatest opportunity to address
significant sources of environmental media
contamination. As a result, in 2016, DOE
identified that a comprehensive characterization
and final response action of the C-400 Building
and its adjacent areas (see Appendix 3), hereafter
referred to as the C-400 Complex, as its highest
cleanup priority at the site. The C-400 Complex
contains numerous SWMUs and is the largest
source of off-site trichloroethene (TCE)
groundwater contamination. The implementation
of C-400 Complex as Paducah DOE’s highest
cleanup priority has resulted in resequencing of
other cleanup work at the site to align with the
new cleanup priorities and revised time frames
projected for implementation. The FFA Senior



Managers signed a Memorandum of Agreement
(MOA) for the C-400 Complex under the FFA for
the PGDP, on August, 8, 2017, to document key
aspects of the new strategy for incorporation into
the FY 2018 SMP.

The new strategy from the MOA includes the
following:

e Addition of the C-400 Complex OU with
enforceable milestones and planning dates for
all the CERCLA activities under the OU,
including the out-year enforceable milestone
for the C-400 Remedial Action field start;

e Integration of the pre- and post-GDP
shutdown projects and schedules into the
overall cleanup scope of the FFA;

e Continuation of the SWMU
groundwater remedial action; and

211-A

e Resequencing of all other projects (e.g.,
CERCLA Waste Disposal Alternatives, Burial
Grounds OU, Soils OU, Dissolved-Phase
Plumes OU, Surface  Water OU,
Comprehensive Site OU).

This FY 2018 SMP supersedes the approved FY
2015 SMP. The FY 2016 and FY 2017 SMPs were
not finalized in order to allow the FFA Senior
Managers time to evaluate DOE’s proposed
reprioritization strategy and to reach a consensus
on the path forward for the cleanup of the site.

This annual update of the SMP sets forth
enforceable milestones for FY 2018, FY 2019, and
FY 2020, with near-term emphasis on the C-400
Complex and the out-year enforceable completion
date for the C-400 remedial action field start,
consistent with the MOA. The scope associated
with the overall cleanup strategy for the site
includes a series of prioritized response actions,
site characterization activities to support future
response action decisions, and cleanup and
decommissioning of the GDP. After completion of
these activities, the Comprehensive Site OU
(CSOU) evaluation will be conducted, with
implementation of additional actions, as needed, to
ensure long-term protectiveness of human health
and the environment. CERCLA Five-Year Review
evaluations are and will continue to be conducted
to determine if any modifications to actions are
required prior to the CSOU evaluation.

Appendix 1 of this SMP contains a summary of
the status of all actions taken to date relative to the
signed Records of Decision or Action Memoranda
(including both interim and final response
actions). This appendix also serves to meet the
requirements of Section X.A of the FFA to submit
an annual removal action report describing a
summary of removal actions performed during the
previous FY. More detailed information on the
status of each OU is available in the FFA
Semiannual Progress Report.

2. LAND USE

The planning assumptions for current land use are
depicted in Figure 1, and the reasonably
foreseeable future use is depicted in Figure 2.
Potential future uses include recreational,
industrial, and waste management. Several factors
were considered in establishing the land-use
assumptions under this cleanup strategy, including
current and past land use, stakeholder input, and
interest expressed by outside entities for the
industrial use of areas on and adjacent to PGDP.

2.1 LAND USE CONTROLS

The site cleanup strategy recognizes that the
long-term protectiveness of some response actions
might rely wupon or be supplemented by
engineering barriers, institutional controls, and/or
other land use controls (LUCs). To ensure that
these controls remain protective, CERCLA
five-year reviews, in conjunction with monitoring
of requirements contained in the Land Use Control
Assurance Plan (LUCAP), are implemented.

A Land Use Control Implementation Plan
(LUCIP) is developed for each remedy that
includes LUCs. The LUCIPs include a detailed
explanation of the implementation and long-term
maintenance of the LUCs. The LUCAP requires
annual certification in the SMP that the LUCIPs
are being implemented. This certification also will
identify any noncompliance with a LUCIP and the
steps taken to correct any such noncompliance,
any nonmajor changes in land use, and any
changes in designated officials. Appendix 2
contains the annual certification of LUCIPs
implemented at PGDP.
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3. OPERABLE UNITS

In past SMPs, the site cleanup activities were
divided as follows: (1) pre-GDP shutdown scope,
(2) post-GDP shutdown scope, and (3) CSOU
scope. The pre-GDP shutdown scope was
associated with media-specific OUs initiated prior
to shutdown of the operating GDP (i.e., Pre-GDP
shutdown Activities).

In the FY 2018 SMP, the site cleanup OUs are
integrated and no longer distinguish between pre-
and post-GDP scope. Completion of these OUs is
required to achieve delisting of the site from the
NPL and the decommissioning of the GDP. Prior
to final deletion from the NPL, partial delisting
may occur if conditions are met to support
potential property transfers. Appendix 3 includes
additional information regarding scope and
planning assumptions for each of the defined OUs.
Appendix 4 contains lists of SWMUSs and areas of
concern (AOCs) sorted by OUs.

e (C-400 Complex QU
e Groundwater OU

e Surface Water OU
e Soils OU

e Burial Grounds OU

e D&DOU

e Lagoons OU

o Depleted Uranium Hexafluoride (DUFg)
Footprint Underlying Soils OU

e CSOU

In addition, DOE currently is implementing

deactivation and utility optimization activities
outside of the FFA scope to prepare the site for
effective implementation of all future mission
activities, including cleanup activities. While the
FFA parties have agreed to focus cleanup efforts
on the C-400 Complex, long-term plans and
strategies continue to be refined for future
decommissioning of the GDP and cleanup of other
OuU:s.

The final CSOU evaluation will support the final
remedial decision for the site following
completion of all OUs. Any required
environmental monitoring of remedy performance
and/or progress toward achieving the remedial
action objectives (RAOs) will be conducted and
reported in accordance with the selected remedies.
Once no further response is appropriate and all
RAOs have been achieved, the site (remaining
property not previously deleted and/or transferred)
would be eligible for deletion from the NPL.

4. SITE PRIORITIZATION

DOE uses a combination of factors to prioritize
work being implemented under the Environmental
Management (EM) program at PGDP. These

include  considerations such as regulator
expectations;  risk-based  decision  making;
compliance with other program; technical
considerations associated with GDP

transition/turnover; funding projections; mortgage
reduction; and demonstrated progress toward
completing the EM mission. The site prioritization
is evaluated each year as part of the annual update
to the SMP.

The risk prioritization criteria incorporate the
general program-management principles of the
National Contingency Plan (NCP), which
emphasize the use of accelerated actions to
address imminent threats and reduce migration of
off-site contamination.

Enforceable milestones for FY 2018, FY 2019,
FY 2020, and out-year enforceable completion
dates consistent with these prioritization criteria
are included in Appendix 5. Any enforceable
completion dates for remedial actions shall be
considered satisfied upon issuance of a D1
Remedial Action Completion Report (RACR) (i.e.,
Final Remedial Action Report, as specified in
FFA) for those areas where RAOs have been
achieved. In cases where a period of operation and
maintenance (O&M) may be required to achieve
RAOs, such as groundwater, a D1 Interim RACR
will be issued upon completion of remedial
construction and a determination by DOE that the
remedy is operating as intended.



Risk Prioritization Criteria

Mitigate immediate threats, both on- and
off-site.

Reduce further migration of off-site
contamination.

Address sources contributing to off-site
contamination.

Address remaining sources contributing to
on-site contamination.

Perform D&D of the GDP/Address Remediation
Scope OUs.

Address soils within the DUFg Plant footprint
once it ceases operations and D&D of the DUFg
plant is complete.

Evaluate the final CSOU.

Decommissioning of surplus DOE facilities is
described in the 1995 DOE and EPA
Memorandum: Policy on Decommissioning DOE
Facilities under CERCLA. A total of 681
properties/structures was reviewed and evaluated
to identify facilities that should be evaluated under
the CERCLA process for decommissioning
(Appendix 8). The D&D OU identifies industrial
facilities (listed in Appendix 4) that, in some
cases, already have been determined to pose a
potential threat of release of hazardous substances
to the environment that warrants a CERCLA
non-time-critical removal action (NTCRA) for
decommissioning. For the other facilities included
in Appendix 4, a removal site evaluation (SE) is
required to determine if a NTCRA is necessary.
Additional  facilities at PGDP (listed in
Appendix 6) will be screened to determine if there
is a release threat to the environment that would
warrant decommissioning under CERCLA. If it is
determined during a facility review that there is a
potential release threat, the facility will be
included in the D&D OU in Appendix 4. The FFA
parties have agreed to continue collaboration on
the screening process and time frame for screened
the facilities list in Appendix 6 for inclusion in
Appendix 4 during scoping of the D1 FY 2019
SMP.

All data collected in support of any removal or
remedial action shall be managed in accordance
with an approved Data Management Plan (DMP).
In accordance with Section XXVII.C of the FFA,
Appendix 7 contains the final DMP for the
Paducah Site.



APPENDIX 1

ACTIONS TAKEN TO DATE
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CERTIFICATION OF LUCIPS

In accordance with Section 2.9 of the Land Use Control Assurance Plan for the Paducah Gaseous
Diffusion Plant, Paducah, Kentucky, DOE/OR/07-1799&D2, the U.S. Department of Energy (DOE)
certifies that requirements of the Land Use Control Implementation Plan for the North-South Diversion
Ditch at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky, DOE/OR/07-1949&D?2, and the Land
Use Control Implementation Plan for Interim Remedial Action for the Groundwater Operable Unit for
the Volatile Organic Compound Contamination at the C-400 Cleaning Building at the Paducah Gaseous
Diffusion Plant, Paducah, Kentucky, DOE/OR/07-2151&D2/R2, are being implemented by DOE at
Paducah Gaseous Diffusion Plant.

There have been no changes in the designated officials identified under the Land Use Control
Implementation Plan/Land Use Control Assurance Plan. There have been no major or ‘“nonmajor”
changes of land use.
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OPERABLE UNIT SCOPE DESCRIPTIONS AND KEY DOE
PLANNING ASSUMPTIONS FROM LIFE CYCLE BASELINE

INTRODUCTION

Pursuant to Section XVIII of the Federal Facility Agreement (FFA), the following operable unit
(OU)-specific descriptions document the FFA Managers’ common understanding of the expected scope of
work for each of the OUs as well as U.S. Department of Energy’s (DOE) key planning assumptions. The
FFA Managers acknowledge that both the scope and associated assumptions may change as each project
progresses; however, this appendix represents the best understanding, given existing information. The
milestone dates associated with executing the scope of work are defined in Appendix 5 (Enforceable
Timetables and Deadlines; Planning Dates with Long-Term Targets). The milestone dates are based on
the scope and associated assumptions described in the following sections. Schedules are based on
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) documentation
and review/comment time frames established in the FFA.

Paducah Gaseous Diffusion Plant (PGDP) ceased operations in May 2013, and leased property was
returned to DOE in October 2014. Prior to delease, site cleanup activities had been divided as
(1) pre-Gaseous Diffusion Plant (GDP) shutdown scope, and (2) post-GDP shutdown scope, and
(3) Comprehensive Site OU (CSOU) scope. The pre-shutdown scope was associated with
media-specific OUs initiated prior to shutdown of the operating GDP. In October of 2014, the United
States Enrichment Corporation (USEC) terminated its lease agreement for operation of the GDP and
returned the leased facilities to DOE. Some of these previously leased facilities contain solid waste
management units (SWMUSs) that had not been readily accessible during USEC operation. Because DOE
now has control of the formerly leased GDP facilities, DOE has reassessed site cleanup priorities to
identify areas offering the greatest opportunity to address significant sources of environmental media
contamination. As a result, in 2016, DOE identified a comprehensive characterization and final response
action of the C-400 Building and its adjacent areas, hereafter referred to as the C-400 Complex, as its
highest cleanup priority at the site. The C-400 Complex contains numerous SWMUs and is the largest
source of off-site trichloroethene (TCE) groundwater contamination. The implementation of
C-400 Complex as Paducah DOE’s highest cleanup priority has resulted in resequencing other cleanup
work at the site to align with the new cleanup priorities and revising time frames projected for
implementation. This fiscal year (FY) 2018 Site Management Plan (SMP) also has integrated all OUs to
support a comprehensive cleanup strategy for PGDP.

Scope and Key DOE Planning Assumptions from Life Cycle Baseline have been established based on the
current understanding of site conditions and to achieve compliance with CERCLA, the National
Contingency Plan (NCP), and the FFA. The actual scope of any given remedy will be developed with the
U.S. Environmental Protection Agency (EPA) and the Commonwealth of Kentucky (KY) in compliance
with the CERCLA process and documented in the appropriate decision document, each of which is
subject to public participation in accordance with the FFA, CERCLA, and the NCP. Goals have been
established for each OU to guide the development of project-specific remedial action objectives (RAQs).

Assumptions included herein are for DOE’s planning purposes. While DOE maintains that the
assumptions are reasonable for bounding cost and schedule forecasts based on existing information,
regulatory approval of the SMP does not constitute approval of assumptions. In the event there is a
conflict between an assumption in this SMP and an OU primary document, the OU primary document
shall govern.



GROUNDWATER OPERABLE UNIT

The Groundwater Operable Unit (GWOU) is being implemented in a phased approach consisting of
sequenced response actions designed to accomplish the following goals:

(1) Prevent human exposure to contaminated groundwater;

(2) Prevent or minimize further migration of contaminant plumes;

(3) Prevent, reduce, or control contaminant sources contributing to groundwater contamination; and
(4) Restore the groundwater to its beneficial uses wherever practicable.

A series of actions already have been completed toward meeting these goals, as depicted in Figure 3.1.
These previous actions are summarized in Appendix 1 (Actions Taken to Date).

The scope of the GWOU consists of potential sources [e.g., dense nonaqueous-phase liquid (DNAPL) or
buried wastes] that are contributing to groundwater contamination and the dissolved-phase groundwater
plumes. The dissolved-phase groundwater consists of contaminated groundwater primarily in the
Regional Gravel Aquifer (RGA), but also includes limited areas in the Upper Continental Recharge
System (UCRS) that typically are associated with source areas. Remedies documented in signed records
of decision (RODSs) have been selected for the identified C-400 source areas and Southwest Plume source
areas to address volatile organic compound (VOC) contamination. The remedy in the Southwest Plume
ROD for SWMU 1 has been completed, with long-term monitoring in place. The remaining scope of that
ROD related to SWMU 211-A and SWMU 211-B was subject to a recently completed remedial design
site investigation.

C-400 Interim Remedial Action

The success of the Six-Phase Heating project conducted in 2003 lead to a ROD signed in 2005 that
required mass removal of TCE source material within the UCRS and RGA using electrical resistance
heating (ERH). The scope of the interim remedy for the C-400 source action was limited to accessible
areas located around the outside perimeter of the east and southwest portions of the C-400 Building due to
on-going USEC operations that occupied the C-400 Building. Implementation of the ERH remedy was
designed using a two-phase approach. Phase | was completed in 2010 and focused on selected treatment
areas around C-400 (east and southwest areas) where the majority of the TCE was confined to the UCRS;
however, an important objective of Phase | also was to evaluate the heating performance of the ERH
design in the underlying RGA down to the McNairy Formation. During implementation of Phase I,
temperature goals were not attained in the lower RGA in the southwest treatment area, particularly in the
lower RGA. Because of the inability of ERH to reach target temperatures in the lower RGA, the FFA
parties agreed to divide Phase Il into Phase lla (using ERH to address the UCRS and upper RGA to a
depth of 60 ft bgs) and Phase Ilb (using a technology to be decided to address the lower RGA). Phase lla
operations were completed successfully in fall of 2014 and consisted of the implementation of ERH in the
UCRS and upper RGA in the southeast treatment area. To help evaluate applicable technologies for
potential use in the lower RGA during Phase Ilb, a Steam-enhanced Extraction (SEE) Treatability Study
(TS) was performed in 2015 to obtain data specific to understanding the behavior of steam injected into
the RGA under variable injection scenarios. The TS Report for Phase Ilb, dated May 2016, demonstrated
the technology would be technically implementable in the hydrogeological conditions tested, although
several uncertainties remained regarding the full nature and extent of the Phase Il source area, particularly
whether a portion of the source extends beneath the C-400 Building.
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Prior to moving forward with implementation of the interim remedial action, DOE approached EPA and
KY and proposed reprioritization of the DOE mission based on the return of the enrichment facilities
(including C-400); the need to perform work in a comprehensive manner at the C-400 Complex; and the
expected impacts of anticipated future funding limitations across the DOE Complex. In June 2016, DOE
provided a written proposal for the entire C-400 Complex that included acceleration of the investigation
and cleanup of the C-400 Complex for all sources of contamination associated with and underlying the
C-400 Building. This OU also will address the remaining VOC source in the Phase Ilb area. On August 8,
2017, the FFA Senior Managers signed a memorandum of agreement (MOA\) for the C-400 Complex that
will be implemented as a separate OU identified as the C-400 Complex OU. As a result, the prior work
performed under the C-400 Interim Remedial Action for Phase | and Phase Ila will be documented in a
Remedial Action Completion Report for the C-400 Interim Remedial Action (ROD 2005).

Southwest Plume Sources Remedial Action

Scope

This project addresses the following three areas in the Southwest Plume: the C-747-C Qil Landfarm
(SWMU 1), the areas near the southeast and northeast (SWMU 211) areas of the C-720 Building, and part
of the storm sewer between the south side of the C-400 Building and Outfall 008 (SWMU 102). TCE and
its breakdown products [cis-1,2-dichloroethene (DCE), trans-1,2-DCE, and vinyl chloride] and 1,1-DCE
are the primary contaminants of concern (COCs) associated with these sources. Evaluation of a final
remedial action for non-VOCs COCs associated with direct contact exposure risks will be addressed as
part of the Soils OU (see Appendix 4).

Key DOE Planning Assumptions from Life Cycle Baseline

(1) A remedy will be implemented in source areas [i.e., Oil Land Farm (SWMU 1) and Northeast and
Southeast of the C-720 Building (SWMU 211 A & B)].

(2) The SWMU 1 remedy is soil mixing with interim land use controls (LUCs). Implementation of this
remedy has been completed.

(3) The SWMU 211-A remedy is in situ bioremediation with interim LUCs or long-term monitoring with
interim LUCs.

(4) The SWMU 211-B remedy will be implemented after the C-720 Building has been removed and the
investigation is completed for the C-720 Building Soils and Slabs action to address fully any
identified sources under the slab.

(5) No further action will be required for SWMU 102 (Plant Storm Sewer).

Dissolved-Phase Plumes Remedial Action?

Scope

This project includes conducting a remedial investigation (RI) [including a baseline risk assessment
(BRA)], feasibility study (FS), and selecting a remedy and implementing any necessary response actions
for the dissolved-phase groundwater contamination. The RI will evaluate dissolved-phase groundwater

2 The scope and planning assumptions are consistent with the March 24, 2008, and May 20, 2010, SW Plume Dispute
Resolutions.



contamination, including, but not limited to, the Northwest Plume (SWMU 201), Northeast Plume
(SWMU 202), Southwest Plume (SWMU 210), and the groundwater contamination contributing to the
Little Bayou Creek seeps. The RI also may determine whether any follow-up actions or modifications to
response actions for the GWOU are necessary and would be evaluated further in a FS. The primary RAO
for this project is based on the resolution of dispute for the Southwest Plume dated March 24, 2008, as
follows:

e Return contaminated groundwaters to their beneficial wuse(s) and attain
chemical-specific applicable or relevant and appropriate requirements [e.g.,
maximum contaminant levels (MCLs)] and/or risk-based concentrations for all
identified COCs throughout the plume (or at the edge of the waste management area
depending on whether the waste source is removed), consistent with CERCLA, the
NCP (including the Preamble), and any pertinent EPA guidance.

Key DOE Planning Assumptions from Life Cycle Baseline
The following elements summarize DOE’s key planning assumptions and are illustrated in Figure 3.2.
(1) TCE and Tc-99 are expected to be the primary COCs that will drive the remediation approach.

(2) Continue operations of the Northwest Plume and the Northeast Plume pump-and-treat systems in
accordance with the completed optimizations.

(3) Conduct a technology demonstration/treatability study at Little Bayou Creek seeps to address the
TCE concentrations in surface water contamination resulting from groundwater discharge. The
treatability study may include testing technologies that will have broader application to other areas of
the dissolved-phase plumes.

(4) Data collected from the Northwest Plume extraction system optimization; the Northeast Plume
extraction system optimization; the TS at the Little Bayou Creek seeps; TCE degradation study; and
the groundwater flow/transport model will be used to support the RI/FS process and will be
documented accordingly.

(5) The remedial action for the dissolved-phase plumes will include the following: (a) focused mass
removal technology to address “high” mass residual volatile organic compounds (VOCs) and Tc-99
in the RGA near source areas in the plant vicinity; (b) operation of groundwater extraction system(s)
until they meet shut-down criteria established in the final dissolved-phase plume ROD; and (c) in situ
treatment (e.g., enhanced bioremediation or alternative technology) for distal lobes of dissolved-phase
plumes.

(6) The extent of dissolved-phase plume groundwater contamination is expected to be limited to those
areas already defined, consisting of the Northeast Plume, Northwest Plume, and Southwest Plume.

(7) A single RI/FS Work Plan will be developed, encompassing all components of the Dissolved-Phase
Plume remedial action; however, the remedial investigations may be conducted separately, and the
results may be reported in three separate Rl Reports—(1) Northwest Plume Outside Fence Including
Seeps, (2) Northeast Plume Outside Fence, and (3) Southwest Plume and Remaining Inside Fence.

(8) In addition to the development and submittal of three separate Rl Reports, three separate Feasibility
Studies, Proposed Plans, Record of Decisions, Remedial Design Work Plans, Remedial Design
Reports, Remedial Action Work Plans, and Remedial Action Completion Reports also may be
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Northeast Plume Optimization

< Operate optimized Northeast Plume extraction system. to improve
reduction in contaminant mass migrating downgradient of PGDP.

Southwest Plume Sources Remedial
o Implement in situ deep soil mixing and long-term
monitoring at SWMU 1

Little Bayou Creek Treatability Study
o Exploration of in situ treatment or low impact treatment options such as:
enhanced bioremediation, passive extraction and treatment (e.g.. geosiphon),
or engineered wetlands

Dissolved-Phase Plumes (DPP) Focused Mass Removal

o Implementation of mass removal technology to attain remedial action
objectives (e.g., focused extraction, treatment and discharge/reinjection};
combined enhanced bioremediation (chemical oxidation} and extraction and
treatment; or i situ treatment 1o promote enhanced bioremediation.

o Note: The locations and number of components representing remedy
implementation as depicted above are conceptual and do not represent the
actual locations and number of components that may be required.

DPP Distal Lobes
© In situ treatment to attain remedial action objectives (e.g., in situ treatment
to promote enhanced bioremediation); or combined in situ treatment with
C-Sparge or groundwater circulation treatment wells
o Note: The locations and mumber of components representing remedy
tmplementation as depicted above are conceptual and do not represent the
actual locations and number of components that may be required.

Figure 3.2. GWOU Baseline Strategy
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developed and submitted for each subproject—(1) Northwest Plume Outside Fence Including Seeps,
(2) Northeast Plume Outside Fence, and (3) Southwest Plume and Remaining Inside Fence.

(9) Investigation and remediation of the seep areas along Little Bayou Creek will be addressed as part of
the Dissolved-Phase Plume remedial action.

Potential Additional Groundwater Sources

Scope

This project consists of potential sources (e.g., DNAPL) that are contributing to groundwater
contamination and the dissolved-phase groundwater plumes under a building structure or newly identified
sources not addressed under the other GWOU projects. The project scope includes the management,
planning, assessments, CERCLA documents, remedial investigations, final remedial actions per an
approved ROD, and preparation of required completion documentation.

This project is being reserved for other sources to groundwater contamination that may be identified in
the future.

Key DOE Planning Assumptions from Life Cycle Baseline

(1) A site evaluation (SE) will be conducted to determine if additional unknown sources to groundwater
contamination are present based on historical and current groundwater data, process knowledge,
interviews, and other documentation that suggest a release to groundwater has occurred.

(2) Conduct an Rl and FS (including fieldwork) following completion of the SE for identified sources.

(3) Complete the necessary CERCLA documents supporting remedy selection (e.g., Proposed Plan,
Record of Decision) and remedial design.

(4) Implementation of the final remedial action for the identified sources, which are planned for VOCs,
radionuclides, and polychlorinated biphenyls (PCBs).

C-400 COMPLEX OPERABLE UNIT
Scope

This project is intended to evaluate fully and take the necessary actions to address all environmental
contamination in order to achieve a final remedial action for the entire C-400 Complex as shown in
Figure 3.3. This scope is defined to include building demolition, a RI/FS for the entire
C-400 Complex, and final remedial action that includes soils, groundwater sources, and slabs. The
C-400 Complex action will address all sources of contamination, including, but not limited to, principal
threat waste (PTW) (e.g., TCE DNAPL and high concentration TCE contamination). There are 22
SWMUs located within the boundaries of the C-400 Complex OU. Five of the 22 SWMUs (349, 350,
351, 352, and 353) are DMSAs that were under the sole oversight authority of Kentucky pursuant to a
DOE-KDEP Agreed Order (October 2003) and excluded from cleanup under the FFA pursuant to
Section IV.F of the FFA. Ten of the SWMUs (48, 49, 50, 51, 52, 53, 54, 383, 384, and 537) have been
designated as no further action and are listed in the No Further Action section of Appendix 4. As a result,
only seven of the 22 SWMUs (11, 40, 47, 98, 203, 480, and 533) located within the boundaries of the
C-400 Complex OU will require further CERCLA evaluation under the FFA. These seven SWMUs are
listed in the C-400 Complex OU section of Appendix 4.
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Figure 3.3. C-400 Complex—Scope of Final Action
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The C-400 Complex action has been prioritized in the cleanup schedule. The following is the scope.

e CERCLA Non-Time-Critical Removal Action (NTCRA) consisting of demolition of the C-400
Building structure. The building foundation (i.e., slab) will remain in place.

o CERCLA Final Remedial Action consisting of the following:

Conduct a combined Remedial Investigation/Feasibility Study (RI/FS) for the C-400 Complex
area that includes an investigation of all remaining building structure(s) (e.g., slab and subsurface
structures) and releases of any hazardous substances to soils and groundwater associated with the
C-400 Building and C-400 Complex area operations (including, but not limited to, TCE DNAPL
and high concentration TCE contamination areas considered PTW).

RI characterization to define the full nature and extent of all contamination from the surface down
through the RGA and to include the upper McNairy.

Remedy selection (proposed plan and ROD) to document a final remedial action(s) for all source
areas and COCs requiring remediation for the entire C-400 Complex.

Post-ROD documents (e.g., remedial design report, remedial action work plan) and
implementation of a final remedial action(s) as specified in the ROD.

Key DOE Planning Assumptions from Life Cycle Baseline

The following elements summarize DOE’s key planning assumptions for the C-400 Complex area.

(1) Sequencing of work will occur in the following order:

a.

b.

Complete C-400 Building deactivation using DOE’s Atomic Energy Act authority;

Demolition of the C-400 Building structure as a CERCLA NTCRA [the building foundation (i.e.,
slab) will remain in place];

Conduct an RI/FS (including fieldwork) following completion of building demolition;

Implement the final remedial action(s) for the entire C-400 Complex, including the Phase Ilb
area; and

Address Phase Ilb Interim Action source area (as described in the Remedial Action Work Plan for
the interim ROD) as part of this final remedial action. All completed work associated with the
Phase | and Phase Ila will be documented in a Remedial Action Completion Report.

(2) The final remedial action assumes to include the following:

a.

Addressing all sources of contamination including, but not limited to, PTW (e.g., TCE DNAPL
and high concentration TCE contamination) in the UCRS and RGA to include the upper
McNairy, within the C-400 Complex OU, based on the results of the RI/FS.

Soils and slabs within the C-400 Complex will be addressed based on the results of the RI/FS.
The current planning assumption is excavation of the contaminated media and slabs.
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c. Dissolved-phase groundwater contamination will be addressed as part of the Dissolved-Phase
Plumes Remedial OU.

BURIAL GROUNDS OPERABLE UNIT

In order to facilitate the development of subsequent documents, the FFA parties have agreed to group the
Burial Grounds OU (BGOU) SWMUSs into more manageable remedial action subprojects.

The BGOU will employ the CERCLA remedial process to accomplish the following goals (based on
February 10, 2012, BGOU dispute resolution):

Contribute to protection of groundwater by eliminating, reducing, or controlling sources of
groundwater contamination;

Prevent exposure to waste and contaminated soils that present an unacceptable risk from direct
contact; and

Treat or remove PTW wherever practicable, consistent with 40 CFR 8§ 300.430(a)(1)(iii)(A).

The following are the SWMU-specific RAOs for SWMUSs 5 and 6.

Contribute to the protection of groundwater by eliminating, reducing, or controlling sources of
groundwater contamination that will result in an exceedance of the MCL or risk-based concentration
for residential use of groundwater in the absence of an MCL in RGA groundwater.

Prevent exposure to waste or waste-related contaminated soils that exceed target cumulative excess
lifetime cancer risks (ELCRs) and cumulative noncancer hazard indices (HIs) for the future industrial
and future outdoor worker receptors. The acceptable cumulative risk levels for this RAO are defined
as follows:

— Surface Soil: cumulative ELCR < 1E-05 and cumulative HI < 1 for a future industrial worker
— Subsurface Soil: cumulative ELCR < 1E-04 and cumulative HI < 1 for an future outdoor worker

The following are the SWMU-specific RAOs for SWMUs 2, 3, 7, and 30.

Contribute to the protection of groundwater by eliminating, reducing, or controlling sources of
groundwater contamination that could result in an exceedance in RGA groundwater of the MCL (or
risk-based concentration for residential use of groundwater in the absence of an MCL).

Prevent exposure to waste that exceeds target cumulative ELCRs and cumulative noncancer Hls for
the future excavation worker receptor. The acceptable cumulative risk levels for this RAO are defined
as follows:

— Waste: cumulative ELCR < 1E-05 and cumulative HI < 1 for a future excavation worker
[considering a five-year exposure based upon the outdoor worker scenario in the 2013 Risk
Methods Document]

Prevent exposure to contaminated soils that exceed target cumulative ELCRs and cumulative

noncancer Hls for the future industrial and future excavation worker receptors. The acceptable
cumulative risk levels for this RAO are defined as follows:
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— Surface Soil: cumulative ELCR < 1E-05 and cumulative HI < 1 for a future industrial worker
[considering default exposures in the 2013 Risk Methods Document]

— Surface and Subsurface Soil: cumulative ELCR < 1E-05 and cumulative HI < 1 for a future
excavation worker [considering a five-year exposure based on the outdoor worker scenario in the
2013 Risk Methods Document]
e Treat or remove PTW wherever practicable, consistent with 40 § CFR 300.430 (a)(1)(iii)(A).

The SWMU-specific RAOs for SWMU 4 have been recommended in the RI/FS and will be developed
further in the FS, which currently is under review and finalization.

BGOU Remedial (10 SWMUs)

Scope

The BGOU consists of the following 10 SWMUSs:

e C-749: Uranium Burial Ground (SWMU 2)

e (C-404: Low-Level Radioactive Waste Burial Ground (SWMU 3)
e (C-747/748-B: Contaminated Burial Ground (SWMU 4)

e C-746-F: Burial Ground (SWMU 5)

e (C-747-B: Burial Area (SWMU 6)

e C-747-A: Burial Ground and Burn Area (SWMUs 7 and 30)

e Residential/lnert Borrow Area/Old North-South Diversion Ditch (NSDD) Disposal Trench
(SWMU 145)

e C-746-S: Residential Landfill (SWMU 9)°
e C-746-T: Inert Landfill (SWMU 10)*

Based on review of existing disposal records and sample data, the burial grounds contain various types of
materials such as sanitary and/or hazardous waste; however, the known contents of each individual burial
ground are specific to the material that was disposed of within the burial ground and are described in the
specific CERCLA documents for each burial ground. Some of the burial grounds contain PTW that has
released or may in the future release to soils and groundwater. Surface soil within BGOU SWMUs is
being addressed by BGOU rather than Soils OU.

This burial grounds project is grouped as follows: (1) SWMUs 5 and 6; (2) SWMUSs 2, 3, 7, and 30;
(3) SWMU 4; and (4) SWMUs 9, 10, and 145. To facilitate phased implementation of remedial action,
SWMUs 2, 3, 7, and 30 will be divided further, and separate CERCLA documents (i.e., proposed plan,

% Previously closed under solid waste regulations (C-746-T closed on 2/9/95; C-746-S closed on 8/4/95).
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ROD, remedial design work plan, remedial design report, remedial action work plan, and remedial action
completion report) will be developed for SWMUs 2 and 3 and SWMUSs 7 and 30.

Key DOE Planning Assumptions from Life Cycle Baseline

(1) Based on DOE’s recent reprioritization and proposal to focus near-term cleanup efforts on the
C-400 Complex, finalization of the decision documents and implementation of any necessary
CERCLA response actions for the BGOU will be resequenced to an out-year activity. The
resequencing provides for any excavation activities (if that alternative is selected) to coincide with
availability of a potential on-site waste disposal facility (OSWDF). The resequencing also assumes
the OSWDF alternative would be identified and selected as the preferred alternative under the waste
disposal alternatives (WDA) project.

(2) A supplemental RI and the associated RI Report Addendum will precede the SWMUs 9, 10, and 145
FS.

(3) S WMU 2, SWMU 3, SWMU 4, and SWMU 7 contain PTW.
(4) Soil cover (18-inch) is expected to be included in the remedy selected for SWMU 145.

(5) SWMUs 5 and 6 are expected to implement a Kentucky Subtitle D cap if containment is selected as
the final remedy.

(6) SWMUs 7 and 30 are expected to implement a Kentucky Subtitle D cap if containment is selected as
the final remedy.

(7) SWMUs 9 and 10 will be evaluated as part of the CERCLA process. Currently only limited actions
(e.g., continue current solid waste landfill closure activities) are assumed to be required in the
baseline for SWMUs 9 and 10.

(8) Post-closure monitoring data are assumed to substantiate that capping remedies will provide
long-term effectiveness, and supplemental remedial actions will not be required.

(9) A groundwater monitoring system at each SWMU (e.g., upgradient and downgradient) will be
employed to provide indication of future unanticipated releases and collect data on the effectiveness
of the caps and in situ actions.

Additional Burial Grounds

Scope

This project includes the remaining burial grounds, as identified in Appendix 4 under Additional Burial
Grounds. Currently there are two units identified: SWMU 472 and SWMU 520. The project scope
includes the management, planning, assessments, CERCLA documents, RIs, final remedial actions per an
approved ROD, and preparation of required completion documentation.

Key DOE Planning Assumptions from Life Cycle Baseline
(1) Based on DOE’s recent reprioritization and proposal to focus near-term cleanup efforts on the

C-400 Complex, finalization of the decision documents and implementation of any necessary
CERCLA response actions for the BGOU will be resequenced to an out-year activity. The
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resequencing provides for any excavation activities (if that alternative is selected) to coincide with
availability of a potential OSWDF. The resequencing also assumes the OSWDF alternative would
be identified and selected as the preferred alternative under the WDA project.

(2) Conductan Rl and FS (including fieldwork) for SWMU 472 and SWMU 520.

(3) Complete the necessary CERCLA documents supporting remedy selection (e.g., Proposed Plan,
ROD) and remedial design.

(4) Itisassumed that these SWMUs are not contributing to groundwater contamination.

(5) The assumed remedial action for these SWMUSs is excavation and disposal in a potential OSWDF
(if selected).

SURFACE WATER OPERABLE UNIT

The Surface Water Operable Unit (SWOU) is being implemented in a phased approach consisting of a
series of sequenced remedial and removal actions designed to accomplish the following goals:

(1) Prevent human exposure to contaminated sediments presenting an unacceptable risk to on-site
workers and off-site recreational users of surface water;

(2) Prevent or minimize further off-site migration of contaminated sediments and surface water;

(3) Reduce, control, or minimize contaminant sources contributing to sediment and surface water
contamination; and

(4) Evaluate and select long-term solutions for off-site surface water contamination to protect
recreational users and ecological receptors.

A series of actions already have been completed toward meeting these goals, as depicted in Figure 3.4.
The previous actions are summarized in Appendix 1 (Actions Taken to Date).

The SWOU consists of the specific SWMUs and areas of concern (AOCs) identified in Appendix 4
(Source Area by Operable Unit), and includes the soils/sediments and storm water corresponding with the
points of discharge from facility piping to ditches, outfalls and Bayou and Little Bayou Creeks. Metals,
radionuclides, and PCBs are the likely contaminants of interest for the SWOU.

Surface Water Remedial Action

Scope

The scope of this project includes an Rl and FS remedy selection and implementation of any necessary
response actions for on- and off-site areas, including Bayou Creek; Little Bayou Creek; Outfalls 001, 002,
008, 009, 010, 011, 012, 013, 015, and 016 and associated internal ditches; and Sections 3, 4, and 5 of the
North-South Diversion Ditch; as well as scoping for and completion of a baseline ecological risk
assessment for PGDP. This OU also will address the five outfalls formerly identified in the Lagoons and
Ditches OU (Outfalls 005, 006, 017, 019 and 020). The Surface Water Remedial Action includes
evaluation of all areas with ditches from PGDP that drain to Bayou and Little Bayou Creeks to the Ohio
River, including those areas previously addressed in the SWOU Removal Action. The timing and
sequence of any remedial actions will require coordination with ongoing site activities, including
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Depleted Uranium Hexafluoride (DUFg) operations to prevent recontamination and consideration of
ongoing permitted discharges. The SWOU will address contaminated media (e.g., surface water and
sediments) associated with ditches and creeks as part of the remedial action consistent with the NCP and
EPA guidance. A final remedial action decision for the lagoons will be addressed as part of the Lagoons

Oou.

Key DOE Planning Assumptions from Life Cycle Baseline

1)

)

®)

(4)
(%)

(6)

(7)

(8)

(9)

Based on DOE’s recent reprioritization and proposal to focus near-term cleanup efforts on the
C-400 Complex, finalization of the decision documents and implementation of any necessary
CERCLA response actions for the SWOU will be resequenced to an out-year activity. The
resequencing provides for any excavation activities (if that alternative is selected) to coincide with
availability of a potential OSWDF. The resequencing also assumes the OSWDF alternative would
be identified and selected as the preferred alternative under the WDA project.

RI characterization will be conducted in a phased approach, with uranium-238, cesium-137, and
Total PCBs being used as indicator parameters during the first phase, and will be followed by a
more comprehensive list of analyte sampling (i.e., PCBs, metals, radionuclides, and volatile organic
analytes during the second phase to be used for risk assessment).

DOE’s current baseline and budget assume that the use of existing data will be sufficient for final
characterization; however, EPA and Kentucky have raised concerns, based upon the extended time
frame for implementation of the Rl and FS and the potential for changing site conditions as a result
of plant activities, that the collection of additional samples is warranted. The FFA parties agree to
revisit the scope of characterizing the internal ditches prior to implementation of the Rl and FS
Work Plan.*

Little Bayou Creek and Bayou Creek will be investigated to the confluence with the Ohio River.

Biota sampling will be required to support an ecological risk assessment for off-site portions of the
SWOU.

The assumed remedial action is excavation of contaminated sediments in outfalls and creeks and
will involve coordination with the U.S. Army Corps of Engineers. No operation and maintenance
(O&M) period is assumed to be needed to achieve RAOs.

The RI/FS Work Plan is comprehensive, encompassing all components of the SWOU remedial
action; however, the document is divided by watershed (Little Bayou Creek and Bayou Creek) to
support independent execution of sampling and documentation of results by watershed.

A sitewide ecological risk assessment will be completed for both watersheds and included within
the RI/FS Report.

Individual FSs, Proposed Plans, RODs, Remedial Design Work Plans, Remedial Design Reports,
Remedial Action Work Plans, and Remedial Action Completion Reports may be developed and
submitted per watershed.

* Existing information for internal ditches will be used for characterization. Additional sampling will focus primarily on areas
between the KPDES compliance points and drainage into Little Bayou Creek and Bayou Creek.
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(10) Investigation and remediation of the seep areas along Little Bayou Creek will be addressed as part
of the GWOU.

LAGOONS OPERABLE UNIT
Scope

This OU consists of the specific SWMUs and AOCs identified in Appendix 4 (Source Area by OU). It
includes both process and water treatment system lagoons and associated soils/sediments. This OU
includes the lagoons identified in Appendix 4 under Lagoons OU. Currently, six lagoons are identified
(SWMU 17, SWMU 18, SWMU 21, SWMU 22, SWMU 23, and SWMU 171). This OU will address the
primary inputs to the outfalls to ensure no risk pathway will continue to contribute contamination to the
PGDP outfalls once the remedial actions are completed. For example, the C-613 Sedimentation Basin will
be addressed to the extent that no recontamination pathway exists. The project scope includes the
management, planning, assessments, CERCLA documents, RlIs, final remedial actions per an approved
ROD, and preparation of required completion documentation.

Key DOE Planning Assumptions from Life Cycle Baseline

(1) Based on DOE’s recent reprioritization and proposal to focus near-term cleanup efforts on the
C-400 Complex, finalization of the decision documents and implementation of any necessary
CERCLA response actions for the Lagoons OU will be resequenced to an out-year activity. The
resequencing provides for any excavation activities (if that alternative is selected) to coincide with
availability of a potential OSWDF. The resequencing also assumes the OSWDF alternative would
be identified and selected as the preferred alternative under the WDA project.

(2) Radionuclides, metals, and PCBs are the primary COCs. Other COCs will be considered on a
case-by-case basis.

(3) RI characterization will be conducted for each lagoon to determine the individual contaminants or
radionuclides of potential concern (COPCs).

(4) The assumed remedial action is excavation of contaminated sediments in the lagoons and disposed
in a potential OSWDF (if selected). The areas may be backfilled with clean soil or graded for
natural sloping and runoff, depending on the verification sampling results. No O&M period is
assumed to be needed to achieve RAOs.

(5) The RI/FS Work Plan is comprehensive, encompassing all components of the remedial action.

(6) The RI data will support the sitewide ecological risk assessment conducted as part of the SWOU
Remedial Action.

(7) Complete the necessary CERCLA documents supporting remedy selection (e.g., Proposed Plan,
ROD) and remedial design.

(8) The OU may be divided further into OUs for the C-616-E and C-616-F Lagoons and the C-611
Water Treatment Plant Lagoons due to the timing of shutdown for the two systems being
independent of each other. The outfalls formerly under this OU have been moved and will be
addressed as part of the SWOU Remedial Action.
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SOILS OPERABLE UNIT

The Soils OU has been implemented in a phased approach consisting of remedial and removal actions to
accomplish the following goals:

e Prevent human exposure to contamination presenting an unacceptable risk;
e Prevent or minimize further off-site migration; and
e Reduce, control, or minimize contaminated soil hot spots contributing to off-site contamination.

The original scope of the Soils OU consisted of 86 SWMUs/AOCs; three inactive facilities (SWMUs 181,
SWMU 40, and SWMU 19); and the soil/rubble areas that have been identified to date. The scope of the
removal action for two of the three inactive facilities has been completed, except excavation of
contaminated soil at the C-403 Neutralization Tank (SWMU 40). SWMU 40 will be addressed as part of
the C-400 OU Complex. The scope for the soil/rubble areas also has been completed. During the
development of the RI/FS Work Plan/Report, it was determined that only 63 of the 86 SWMUs/AOCs
included within the original scope could be addressed under this OU, based upon accessibility. Those
SWMUs/AQCs identified as inaccessible will be addressed as part of the Soils and Slabs OU scope.

The Soils OU scope focuses on accessible plant surface soils (ground surface to 10 ft bgs and 16 ft bgs in
the vicinity of pipelines) not associated with PGDP operations. Sequencing of the work will be
determined based on OU-specific circumstances, as mutually agreed by the FFA parties.

A series of Soils OU actions has been completed to date (See Figure 3.5). These previous actions are
summarized in Appendix 1 (Actions Taken to Date).

Soils OU Remedial Action

Scope

The scope of this project includes an RI and FS remedy selection, and implementation of any necessary
response actions for the 63 SWMUSs/AOCs listed in Appendix 4. Sites are included in this OU based on
the expectation that they primarily pose a direct contact threat to on-site industrial workers and likely are
not a migration threat to groundwater or surface water. The project has incorporated results from previous
actions and sitewide evaluations/surveys. Results of the Soils OU RI will be used in scoping for and
completion of the baseline ecological risk assessment conducted under the SWOU.

Key DOE Planning Assumptions from Life Cycle Baseline

(1) Based on DOE’s recent reprioritization and proposal to focus near-term cleanup efforts on the
C-400 Complex, finalization of the decision documents and implementation of any necessary
CERCLA response actions for the Soils OU will be resequenced to an out-year activity. The
resequencing provides for any excavation activities (if that alternative is selected) to coincide with
availability of a potential OSWDF. The resequencing also assumes the OSWDF alternative would
be identified and selected as the preferred alternative under the WDA project.

(2) SWMU 27 was sampled as part of Soils RI. Based upon the sampling results, the contents of the
tank were removed to the extent practicable and disposed of in accordance with the approved
Time-Critical Removal Notification. A remedial decision for SWMU 27 will be selected as part of
the Soils and Slabs OU.
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(3) SWMUs requiring action will be evaluated in multiple FSs that will focus on the following likely
response actions: no action, institutional controls, and excavation. Individual Proposed Plans,
RODs, Remedial Design Work Plans, Remedial Design Reports, Remedial Action Work Plans, and
Remedial Action Completion Reports may be developed and submitted per grouping. It is currently
anticipated that the Soils Remedial Action may be divided into two groupings based upon
investigation results. Once the RI data are evaluated, the proposed two groupings may be combined
or divided further.

(4) Targeted excavation is the assumed remedy with the majority of the waste being placed in a
potential OSWDF (if selected).

Soils OU Removal Action

Scope

This project is contingent upon new sampling results of the RI or newly identified release information for
the Soils OU Remedial Action. Scope will include addressing any of the Soils OU SWMUs/AOCs that
warrant a removal action. SWMU 27 was the only soil SWMU/AOC that had been identified that
required removal action. The following assumptions will remain for project planning purposes should
additional soil removal actions be required in the future.

Key DOE Planning Assumptions from Life Cycle Baseline

(1) A single engineering evaluation/cost analysis and Action Memorandum will be developed and
submitted for those SWMUSs requiring removal action.

(2) Separate Removal Action Reports may be developed.
(3) A time-critical removal action is not warranted.
SOILS AND SLABS OPERABLE UNIT

Scope

This OU includes the units identified in Appendix 4 Soils and Slabs OU. This OU also includes soil units
that were determined to be inaccessible during development of the Soils OU RI/FS Work Plan/Report.
Other units have been included in this OU for slabs and underlying soils for demolished facilities. The
project scope includes the management, planning, assessments, CERCLA documents, RIs, final remedial
actions per an approved ROD, and preparation of required completion closure documentation. Each unit
in this OU will be evaluated through the CERCLA process. This OU will be segregated into multiple
subprojects. The combination and number of units within each will be defined prior to implementation to
take advantage of opportunities that may arise to address a limited subset of units.

For planning purposes, the property under control of DOE has been divided into 17 geographical areas
(GAs) to assist in the focus of long-term planning efforts for DOE property (See Figure 3.6). GAs are
artificial boundaries established for the purpose of planning and evaluating areas for DOE property
transfer consistent with 120(h) of CERCLA, deactivation and decommissioning, and remediation
integration. No facilities or SWMUSs/AQOCs are located completely within two of the larger GAs (GA 3
and GA 7). GA 6 does not contain any facilities and GA 8 includes a minimal number of facilities
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associated with permitted landfill operations. Figure 3.6 also includes five sites that have been considered
for a potential on-site waste disposal facility (Site 1, 5A, 3A, 9, 11). These have been included for
reference purposes only. For planning purposes, the Soils and Slabs OU is using these geographical
divisions to plan and group the actions that will address the remaining balance of plant soils and slabs.

Key DOE Planning Assumptions from Life Cycle Baseline

)

(2)

©)

(4)
(%)

(6)
(")

(8)

Based on DOE’s recent reprioritization and proposal to focus near-term cleanup efforts on the
C-400 Complex, finalization of the decision documents and implementation of any necessary
CERCLA response actions for the Soils and Slabs OU will be resequenced to an out-year activity.
The resequencing provides for any excavation activities (if that alternative is selected) to coincide
with availability of a potential OSWDF. The resequencing also assumes the OSWDF alternative
would be identified and selected as the preferred alternative under the WDA project.

Radionuclides, metals, VOCs, and PCBs are the primary COCs. Other COCs will be considered on a
case-by-case basis, based on process knowledge.

The SWMUs that require an Rl will be evaluated in multiple FSs that will focus on the following
likely response actions: no action, institutional controls, and excavation. Additional SWMUs may be
identified as facilities are demolished, based on analytical data of the slab and/or surrounding soils or
process knowledge that there was a release or high probability of release that would have impacted
the soils around or under the slab. SEs will be conducted for those GAs where there has been a known
or potential threat of release.

RI characterization will be conducted to identify the individual COPCs.

The assumed remedial action is excavation of contaminated soils and slab and disposed in a potential
OSWDF (if selected). The areas may be backfilled with clean soil or graded for natural sloping and
runoff, depending on the verification sampling results. No O&M period is assumed to be needed to
achieve RAOs.

The RI/FS Work Plan is comprehensive, encompassing all components of the remedial action.

Complete the necessary CERCLA documents supporting remedy selection (e.g., Proposed Plan,
ROD) and remedial design.

The baseline assumption for the CERCLA remedial action scope for GAs includes identified
SWMUs/AQCs in the Soils and Slabs OU and facility slabs and associated soils where there was a
potential threat of release. The results of the SE and scoping will determine the appropriate CERCLA
action; however, for planning purposes, the Rl and FS process through Remedial Action Completion
is assumed for Gas, except for GA 3, GA 6, GA 7, and GA 8. GA 3 and GA 7 do not have facilities or
currently identified SWMU/AOQOCs; therefore, no planning documents are included. GA 6 and GA 8
include a few discrete SWMUS/AOCs that are covered by other OUs; therefore, no planning
documents are included.
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Figure 3.6. DOE Property Geographical Areas

3-23



FACILITY D&D OPERABLE UNIT

For the Decontamination and Decommissioning (D&D) OU under the SMP, this OU includes
decommissioning activities as defined in the joint policy issued under a DOE and EPA Memorandum
dated May 22, 1995, Policy on Decommissioning DOE Facilities under CERCLA. Disposition of the GDP
consists of two phases: 1) the DOE facilities that were inactive and scheduled for D&D Pre-GDP
shutdown, and 2) the facilities previously leased to USEC and/or other DOE facilities planned for D&D
after shutdown of the GDP. As part of the lease turnover requirements, USEC was required to (1)
shutdown the GDP properly; (2) perform limited deactivation of the USEC leased operations; (3) place
the leased operations into a safe, secure condition and remove any immediate threats to human health and
safety; (4) remove all USEC waste, including any hazardous waste; and (5) remove USEC-owned
property not accepted by DOE under the terms of the lease turnover.

D&D OPERABLE UNIT (PRE-GDP SHUTDOWN)

This OU consisted of 17 inactive facilities (15 small inactive facilities, C-340 Complex, and C-410/C-420
Complex). The completion of the C-410/C-420 Complex in FY 2016 marks the completion of the D&D
OU Pre-GDP shutdown scope. Decommissioning of CERCLA facilities completed to date is summarized
in Appendix 1 (Actions Taken to Date).

REMAINING D&D OPERABLE UNIT

DOE is proceeding with deactivation work of the remaining facilities not operating to support DOE site
activities. The joint policy issued under a DOE and EPA Memorandum dated May 22, 1995, Policy on
Decommissioning DOE Facilities under CERCLA, establishes a framework for conducting of
decommissioning of DOE facilities and provides guidance to EPA Regions and DOE Operations Offices
on the use of CERCLA response authority to decommission DOE facilities. Key elements of the Policy
provide for the following:

e DOE to conduct CERCLA removal SEs to determine whether a substantial threat of a release exists
that warrants a CERCLA NTCRA to protect public health, welfare, or the environment, unless the
circumstances at the facilities make in inappropriate;

e DOE to consult with EPA in attempt to reach consensus on decisions regarding the use of CERCLA
response actions; and

o Conducting demolition of facilities that pose a substantial release threat as CERCLA
NTCRA.

The Policy states that DOE is required to conduct a removal SE in accordance with the NCP and the
requirements of any interagency agreements (i.e., FFA). Section IX. (Site Evaluation) of the FFA requires
that DOE conduct integrated SEs upon discovery of an area with potential or known release. The FFA
further requires DOE to provide the removal SE Reports as part of the removal notification to EPA and
KY for review and approval for NTCRAs.

For purposes of implementing this OU strategy, the “facilities” DOE will evaluate for inclusion in the
Remaining D&D OU will consist of those permanent structures supported by a concrete slab and/or
foundation that have a history of industrial operations. To support this process, 681 DOE
properties/structures listed on the PGDP Site Map (Rev. 6) were reviewed and underwent an evaluation to
identify those properties/structures that met the above definition of “facilities” [See Appendix 8 (FY 2018
SMP)]. The following categories were established as a result of the evaluation.
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e Industrial Facilities that DOE has determined pose a potential threat of release of hazardous
substances to the environment that warrant demolition or a removal SE. These facilities are listed as
part of the D&D OU in Appendix 4.

e Administrative, nonindustrial, support facilities that have no potential for release and are not subject
to a CERCLA response action under the FFA.

e Balance of Plant Facilities are those facilities pending future CERCLA determinations regarding a
release or potential threat of release. A process will be scoped in support of the FY 2019 SMP for
these facilities. These facilities are listed in Appendix 6.

For those facilities that require a CERCLA response action, NTCRAs will be utilized for demolition,
where warranted.”

For those industrial facilities in Appendix 4 that require a removal SE, DOE will submit a report within
120 days (or other time frame agreed to by the FFA parties) after completion of deactivation. The SE
Report will document any known release or threat of any release from those buildings and the magnitude
of the threat of release (i.e., whether there is a substantial threat of release). The SE Report shall state
whether demolition of the facility should be conducted using a CERCLA NTCRA and will serve to
designate any facility or portions thereof that are related to any identified release as a SWMU and/or
AOC. If a facility was designated previously in its entirety as a SWMU/AOC requiring CERCLA Action,
DOE may use the existing SE, update or conduct a new SE, or include the SE as part of the removal
notification for the NTCRA.

Administrative, nonindustrial support facilities have been identified as having no potential for release.
Consequently, these administrative, nonindustrial support facilities will not be included as part of the
D&D OU scope. DOE reviewed and evaluated the historical and current information to support the
conclusion that these facilities do not pose a threat of release. DOE has documented those facilities and
relevant information in a listing that has been placed into the administrative record file and into the
FY 2018 SMP as Appendix 8. These facilities will not be decommissioned under CERCLA. DOE will
complete demolition of these administrative/support facilities under applicable laws, regulations, and
DOE requirements. As agreed to by the FFA parties, no further consultation with the agencies under the
FFA will be conducted for these facilities.

Because DOE is in the early stages of deactivation, the listing and categorization in the appendices will be
updated to reflect the current status and information with each SMP update. For planning purposes, the
D&D OU is using the same geographical divisions described in the Soils and Slabs OU to plan and group
the actions that will address the balance of plant facilities soils and slabs for those determined to be in the
D&D OU.

Key DOE Planning Assumptions from Life Cycle Baseline

(1) Based on DOE’s recent reprioritization and proposal to focus near-term cleanup efforts on the
C-400 Complex, finalization of the decision documents and implementation of any necessary
CERCLA response actions for the Remaining D&D OU will be resequenced to an out-year activity.
The resequencing provides for any excavation activities (if that alternative is selected) to coincide

® The D&D OU wiill employ the CERCLA removal action process to administer decommissioning activities of excess buildings
(i.e., inactive with no reuse potential) that have a known or potential release of contamination to the environment. The 1995 DOE
and EPA “Memorandum: Policy on Decommissioning DOE Facilities under CERCLA,” establishes that decommissioning
activities will be conducted as NTCRASs, unless the circumstances at the facilities make it inappropriate.
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with availability of a potential OSWDF. The resequencing also assumes the OSWDF alternative
would be identified and selected as the preferred alternative under the WDA project.

(2) Radionuclides, metals, and PCBs are the primary COCs. Other COCs will be considered on a case-
by-case basis based on process knowledge.

(3) An SE will be conducted for facilities in Appendix 4 within 120 days from completion of deactivation
for each facility.

(4) CERCLA NTCRAs will be conducted for Appendix 4 facilities that already have been designated for
demolition down to slab. Contaminated slabs and associated underlying soils will be incorporated into
the Soils and Slabs OU. Waste will be dispositioned in either a potential OSWDF (if selected) or non-
CERCLA disposal facility.

(5) CERCLA NTCRAs will be conducted for a portion of Appendix 6 facilities demolition down to slab.
Contaminated slabs and associated underlying soils will be incorporated into the Soils and Slabs OU
for those facilities requiring CERCLA NTCRAs, based on information from the SE. Waste from
Appendix 6 facilities that are dispositioned under CERCLA will be disposed in a potential OSWDF
(if selected) or non-CERCLA disposal facility. Waste from Appendix 6 facilities that are not
dispositioned under CERCLA will be disposed in a non-CERCLA disposal facility as the most cost
effective option.

(6) Administrative, nonindustrial support facilities will not undergo demolition under CERCLA,
however, these facilities will be demolished and dispositioned under applicable laws, regulations, and
DOE requirements. Facility waste will be disposed of in non-CERCLA disposal facility as the most
cost-effective option.

(7) The CERCLA scope for GAs will include only those facilities that have been determined to pose a
potential threat of release. GA 1, GA 10, GA 13, and GA 14 currently are the only ones that include
facilities where a potential threat of release during demolition has been determined. The remaining
GA s plus Buildings C-750 and C-360 have not undergone deactivation, and the evaluation is not yet
complete. GA 3, GA 6, and GA 7 do not have facilities. GA 8 includes only C-746-U Landfill support
buildings determined not to pose a threat of release, and the buildings will be completed with the
landfill closure activities.

DUFs FOOTPRINT UNDERLYING SOILS OPERABLE UNIT
Scope

This OU includes the units identified in Appendix 4 under DUFg Footprint Underlying Soils OU. This
OU currently has 5 SWMUs that are located beneath or immediately adjacent to the DUF; facility. These
units existed prior to construction of the DUF; facility; as such, the scope of this OU is limited only to
those SWMUSs. The scope does not include D&D or remediation of the currently operating DUF, facility.

The project scope includes the management, planning, assessments, CERCLA documents, RIs, final

remedial actions per an approved ROD, and preparation of required completion closure documentation.
Each unit in this OU will be evaluated through the CERCLA process.
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Key DOE Planning Assumptions from Life Cycle Baseline

(1) Based on DOE’s recent reprioritization and proposal to focus near-term cleanup efforts on the
C-400 Complex, finalization of the decision documents and implementation of any necessary
CERCLA response actions for the DUFs OU will be resequenced to an out-year activity. The
resequencing provides for any excavation activities (if that alternative is selected) to coincide with
availability of a potential OSWDF. The resequencing also assumes the OSWDF alternative would be
identified and selected as the preferred alternative under the WDA project.

(2) The RI investigation for this OU will be sequenced and scheduled for implementation after the DUF¢
facility has ceased operation and undergone D&D.

(3) Radionuclides, metals, VOCs, and PCBs are the primary COPCs. Other COPCs will be considered on
a case-by-case basis, based on process knowledge.

(4) The RI/FS Work Plan is comprehensive, encompassing all components of the remedial action.

(5) Complete the necessary CERCLA documents supporting remedy selection (e.g., FS, Proposed Plan,
ROD) and remedial design.

(6) The assumed remedial action is excavation of contaminated soils and slab media and disposed in a
potential OSWDF (if selected). The areas may be backfilled with clean soil or graded for natural
sloping and runoff, depending on the verification sampling results. No O&M period is assumed to be
needed to achieve RAOs.

FINAL COMPREHENSIVE SITE OPERABLE UNIT®

The final CSOU evaluation will occur following completion of the D&D OU, completion of the DUF;
Footprint Underlying Soils OU, and completion of cleanup of each of the specific OUs. As final actions
for SWMUs are completed, those SWMUSs will be placed in the CSOU section of Appendix 4 of the SMP
to ensure that the results of the completed action are accounted for in the overall CSOU evaluation. The
final CSOU will maximize use of the relevant data from previous cleanup activities and document the
residual contamination and risk. Circumstances may dictate additional field activities as a result of
evaluating existing information; however, it is the assumption of the FFA parties that any SWMUs
entered into the CSOU will not require any additional response action. A work plan will compile and
evaluate the existing information to determine if any data gaps exist related to conducting a sitewide
evaluation. The RI will include a sitewide baseline human health and ecological risk assessment to
evaluate residual risks and ensure all actions taken to date, when considered collectively, are protective of
human health and the environment from a sitewide perspective. If the results of the final CSOU BRA
conclude that overall protection of human health and the environment has been achieved, a final Proposed
Plan and no further action ROD will be developed. If the BRA concludes that residual contamination still
poses an unacceptable risk that exceeds the criteria established in Section XII of the FFA, a final FS will
be developed, followed by a final Proposed Plan, ROD, and implementation of the final remedy. DOE
intends to conduct necessary long-term monitoring to evaluate progress toward achieving RAOs. When
no further response is appropriate and all the RAOs for all remedies have been achieved, PGDP will be

® The FFA, as currently written, contemplates multiple CSOUs, consisting of those associated with integrator units (i.e.,
groundwater, surface water) and a final CSOU completed after issuance of all final RODs for the site. The FFA parties
acknowledge that the scope description above is intended to reflect a single CSOU to address all media, and a future FFA
modification will address any inconsistencies between the FFA and SMP strategy.
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eligible for deletion from the National Priorities List (NPL). It should be noted that partial NPL delisting
may be pursued for eligible areas prior to the CSOU.

OTHER PROJECTS

CERCLA Waste Disposal Alternative Evaluation

Scope

The scope of this project is to evaluate disposal options for CERCLA waste that will be generated as a
result of implementing removal and remedial actions for all of the OUs. The evaluation of disposal
options will be conducted using the CERCLA remedial decision-making process. Accordingly, the scope
of the RI/FS will be focused and tailored to the nature of this project (i.e., this is not a typical project
where potential releases are investigated, evaluated, and remediated). Additionally, due to significant
public interest in the project, frequent interactions with the public are expected throughout the project life
cycle. The decision about whether to implement an on-site disposal facility will be documented in a ROD.

Key DOE Planning Assumptions from Life Cycle Baseline

(1) Based on DOE’s recent reprioritization and proposal to focus near-term cleanup efforts on the
C-400 Complex, preparation/finalization of the decision documents (i.e., Proposed Plan, ROD) and
construction of any OSWDF (if selected as the preferred option under the WDA project) would be
resequenced to an out-year activity to coincide with the timing of when waste generation from
decommissioning of GDP facilities and remediation of the burial grounds is projected to occur.

(2) A revised D1 RI/FS Report will be issued with updated information on waste types and volumes and
other related data pertinent to remedy selection. Assumed waste types include the following
categories: low-level waste (LLW), Resource Conservation and Recovery Act (RCRA), Toxic
Substances Control Act (TSCA), LLW/RCRA, LLW/TSCA, LLW/RCRA/TSCA, classified wastes,
asbestos containing materials, and nonhazardous solid.

(3) A potential OSWDF (if selected) will not accept transuranic waste or waste from facilities other than
PGDP.

(4) The DUF facility will not be disposed of in the OSWDF (if selected); however, any contamination in
the previously defined SWMUS/AOCs that lie beneath the DUFg facility will be placed in the
OSWDF (if selected).

(5) Implementation of the ROD’ may require resequencing of other site work.

(6) Final waste acceptance criteria will be defined during the post-ROD design phase.

" Regulatory expectations are that sufficient design and waste acceptance criteria information will be available to support the
ROD.
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Solid Waste Management Units/Areas of Concern by Operable Unit

C-400 COMPLEX

Operable Unit Subproject | SWMU Description
No.
C-400 D&D Other |C-400 Building [building foundation (i.e., slab) will remain in
place]
11 C-400 TCE Leak Site
40 C-403 Neutralization Tank slab and underlying soils
c on%f&oou C-400 Final 47  |C-400 Technetium Storage Tank Area
Remedial 98 C-400 Basement Sump
Action 203  |C-400 Discard Waste System slab and underlying soils
480  |C-402 Lime House building slab and underlying soils
533 |TCE Spill Site from TCE Unloading Operations at C-400
GROUNDWATER
C-400 Interim 11 C-400 TCE Leak Site
Remedial 533 |TCE Spill Site from TCE Unloading Operations at C-400
Action
Southwest 1 C-747-C Qil Lgnd !:arm
Plume Sources 211 A |C-720 TCE Spill Site Northeast
211 B |C-720 TCE Spill Site Southeast
GWOuU Dissolved- 201  |Northwest Groundwater Plume
Phase Plumes 202  |Northeast Groundwater Plume
210  |Southwest Groundwater Plume
Potential NA  [This operable unit is being reserved for remaining sources to
Additional groundwater contamination that may be identified in the future
Groundwater
Sources
SURFACE WATER
58 NSDD (Outside) (includes KPDES 003)
60  |C-375-E2 Effluent Ditch (KPDES 002)"
61  |C-375-E5 Effluent Ditch (KPDES 013)"
n 62  |C-375-S6 SW Ditch (KPDES 009)*
g - 63 C-375-W7 Oil Skimmer Ditch (KPDES 008 and KPDES 004)
c @ 66 C-375-E3 Effluent Ditch (KPDES 010)
P g 67  |C-375-E4 Effluent Ditch (C-340 Ditch) (KPDES 011)
SWOuU 3 S 68  |C-375-W8 Effluent Ditch (KPDES 015)
s > 69  |C-375-W9 Effluent Ditch (KPDES 001)
> §‘ 92 [Fill Area for Dirt from the C-420 PCB Spill Site
%. 97  |C-601 Diesel Spill
S 102B |Plant Storm Sewer associated with C-333-A, C-337-A, C-340,
C-535, and C-537"
168  |KPDES Outfall Ditch 012"
526 Internal Plant Drainage Ditches (includes KPDES 016)°

! The results of the Surface Water Operable Unit (SWOU) (On-Site) Site Investigation determined that there were no unacceptable levels of risk to current and
anticipated future receptors that warranted inclusion of Solid Waste Management Unit (SWMU) 60 (Outfall 002), SWMU 168 (Outfall 012), or SWMU 102 [Paducah
Gaseous Diffusion Plant (PGDP) storm sewer systems associated with C-333-A, C-337-A, C-340, C-535, and C-537]. As a result, no action will be taken for these
SWMUs as originally planned under the SWOU removal action. These SWMUs will be evaluated further as part of the SWOU remedial action. It also should be
noted that during development of the Sampling and Analysis Plan (SAP) for SWOU (On-Site) Removal Action, Outfall 009 and Outfall 013 were evaluated. This
assessment of the outfalls, which included a review of historical data, indicated that Outfall 009 and Outfall 013 did not require an early action, and further assessment
of Outfall 009 and Outfall 013 would be addressed during the Comprehensive Site Operable Unit (CSOU). Based upon current site strategy, Outfall 009 and
Outfall 013 also will be addressed as part of the SWOU remedial action.

2 Kentucky Pollutant Discharge Elimination System (KPDES) Outfall 016, in its entirety, will be addressed as part of the SWOU Remedial Investigation.
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Solid Waste Management Units/Areas of Concern by Operable Unit (Continued)

SURFACE WATER (CONTINUED)

Operable [Subproject SWMU No. Description
Unit
64 Little Bayou Creek
65 Bayou Creek
93 Concrete Disposal Area East of Plant Security Area
105 Concrete Rubble Pile (3)
106 Concrete Rubble Pile (4)
(é’ 107 Concrete Rubble Pile (5)
8 108 Concrete Rubble Pile (6)
- 109 Concrete Rubble Pile (7)
3 113 Concrete Rubble Pile (11)
SWou S 129 Concrete Rubble Pile (27)
= 175 Concrete Rubble Pile (28)
5 185 C-611-4 Horseshoe Lagoon (includes KPDES 014)
g 199 Bayou Creek Monitoring Station
205 Eastern Portion of Yellow Water Line
549 Dirt/Concrete Rubble Pile near Outfall 008
550 Concrete Culvert Sections Located on the West Bank of the
Ditch Leading to Outfall 001
Others Outfalls 017, 018, 019/020, and 526 and associated ditches
LAGOONS
ProCesS 17 C-616-E Sludge Lagoon
Lagoons 18 C-616-F Full-Flow Lagoon_ _
Lagoons 171 C-617-B Lagoon (formerly identified as C-617-A)
oU Water 21 C-611-W Sludge Lagoon _
Treatment 22 C-611-Y Overflow Lagoon (includes KPDES 006)
System 23 C-611-V Lagoon (includes KPDES 005)
Lagoons
BURIAL GROUNDS
2 C-749 Uranium Burial Ground
3 C-404 Low-Level Radioactive Waste Burial Ground
4 C-747 Contaminated Burial Ground
BGOU 5 C-746-F Classified Burial Ground
Remedial 6 C-747-B Burial Area
(10 7 C-747-A Burial Ground
BGOU SWMUs) 9 C-746-S Residential Landfill
10 C-746-T Inert Landfill
30 C-747-A Burn Area
145 Residential/Inert Landfill Borrow Area (P-Landfill)
Additional 472 C-746-B Pad
G?(L)j:riljs 520 Scrap Material West of C-746-A
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SOILS

Operable |Subproject SWMU No. Description
Unit
1 C-747-C Oil Land Farm

13 C-746-P Clean Scrap Yard®
14 C-746-E Contaminated Scrap Yard
15 C-746-C Scrap Yard®
19 C-410-B HF Neutralization Lagoon
26 C-400 to C-404 Underground Transfer Line’
56 C-540-A PCB Waste Staging Area™ *
57 C-541-A PCB Waste Staging Area*
76 C-632-B Sulfuric Acid Storage Tank
77 C-634-B Sulfuric Acid Storage Tank™>
80 C-540-A PCB Spill Site®
81 C-541-A PCB Spill Site

99 B C-745 Kellogg Bldg. Site—Septic Tank/Leach Field
138 C-100 Southside Berm
153 C-331 PCB Soil Contamination (West)
156 C-310 PCB Soil Contamination (West Side)
158 Chilled-Water System Leak Site
160 C-745 Cylinder Yard Spoils (PCB Soils)
163 C-304 Bldg./HVAC Piping System (Soil Backfill)

. Soils 165 C-616-L Pipeline & Vault Soil Contamination
Soils OU Remedial 169 C-410-E HF Vent Surge Protection Tank

170 C-729 Acetylene Bldg. Drain Pits
180 Outdoor Firing Range (WKWMA)
181 Outdoor Firing Range (PGDP)
194 McGraw Construction Facilities (Southside)
195 Curlee Road Contaminated Soil Mounds
196 C-746-A Septic System
200 Soil Contamination South of TSCA Waste Storage Facility
204 Dykes Road Historical Staging Area®

211 A C-720 TCE Spill Site Northeast’
212 C-745-A Radiological Contamination Area
213 0S-02
214 0S-03
215 0S-04
216 0S-05
217 0S-06
219 0S-08
221 0S-10
222 0S-11
224 0S-13°

225A 0S-14°

® These SWMUs/areas of concern (AOCs) will be evaluated further under a Soils OU RI 2 and addressed by a subsequent Soils
OU feasibility study.

* SWMUs 56 and 57 are located within, and will be addressed as part of, SWMUs 80 and 81, respectively.

® This SWMU was evaluated as part of the Soils Operable Unit. The soils and underlying slabs associated with this SWMU will
be addressed under the Soils and Slabs OU as part of post-GDP shutdown activities.
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SOILS (CONTINUED)

Operable Unit | Subproject [SWMU No. Description
225 B  [Contaminated Soil Area near C-533-1 DMSA 0S-14°

227 0S-16

228 0S-17

229  |0s-18°

486 Rubble Pile WKWMA (approximately 116 ft off roadside)

487 Rubble Pile WKWMA (approximately 483 ft off roadside)

488 PCB Contamination Area by the C-410 Trailer Complex

489 Septic Tank North of C-710 Laboratory

492 Contaminated Soil Area Near Outfall 010

493 Concrete Rubble Piles Near Outfall 001

517 Rubble and Debris Erosion Control Fill Area

518 Field South of C-746-P1 Clean Scrap Yard

Soils OU Soails 520 Scrap Material West of C-746-A
(Continued) Remedial 531 |Aluminum Slag Reacting Area (C-746-H4) near the C-746-A
(Continued) Facility

541 Contaminated Soil Area South of Outfall 011

561 Soil Pile |

562 Soil Piles C, D, E, F, G, H, J, K, and P in subunit 1 north of Soil
Pile I on the west bank of Little Bayou Creek

563 Soil Piles 20, CC, and BW in subunit 4 north of outfall 012 west
of Little Bayou Creek

564 Soil Pile AT in subunit 5 that consists of three soil areas on the
east side of the North-South Diversion Ditch north of the P-, S-,
and T-Landfills

565 Rubble Area KY-19 (along Bayou Creek north of C-611 Water
Treatment Plant)?

567 Soil Pile K013 near Outfall 013, West of Little Bayou Creek

SOILS AND SLABS

Soils and Slabs
ou
(Continued)

16 C-746-D Classified Scrap Yard

20 C-410-E Emergency Holding Pond slab and underlying soils

27 C-722 Acid Neutralization Tank

28 C-712 Laboratory Equalization Tank slab and underlying soils

31 C-720 Compressor Pit Water Storage Tank slab and underlying
soils

32 C-728 Clean Waste Qil Tanks slab and underlying soils

33 C-728 Motor Cleaning Facility slab and underlying soils

38 C-615 Sewage Treatment Plant slab and underlying soils

41 C-410-C Neutralization Tank slab and underlying soils

42 C-616 Chromate Reduction Facility slab and underlying soils

55 C-405 Incinerator building slab and underlying soils

70 C-333-A Vaporizer slab and underlying soils

71 C-337-A Vaporizer slab and underlying soils

74 C-340 PCB Transformer Spill Site

75 C-633 PCB Spill Site
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Solid Waste Management Units/Areas of Concern by Operable Unit (Continued)

SOILS AND SLABS (CONTINUED)

Operable Unit | Subproject | SWMU No. Description
77 C-634-B-Sulfuric Acid Storage Tank slab and underlying soils
78 C-420 PCB Spill Site
79 C-611 PCB Spill Site
82 C-531 Electric Switchyard slab and underlying soils
83 C-533 Electric Switchyard slab and underlying soils
84 C-535 Electric Switchyard slab and underlying soils
85 C-537 Electric Switchyard slab and underlying soils
86 C-631 Pumphouse and Cooling Tower slab and underlying soils
87 C-633 Pumphouse and Cooling Tower slab and underlying soils
88 C-635 Pumphouse and Cooling Tower slab and underlying soils
89 C-637 Pumphouse and Cooling Tower slab and underlying soils
99 A C-745 Kellogg Bldg. Site—Cylinder Yard
135 C-333 PCB Soil Contamination (North Side)
137 C-746-A Inactive PCB Transformer Sump Area’
154 C-331 PCB Soil Contamination (Southeast)
155 C-333 PCB Soil Contamination (West)
159 C-746-H3 Storage Pad slab and underlying soils
161 C-743-T-01 Trailer Site (Soil Backfill)
162 C-617-A Sanitary Water Line (Soil Backfill)
166 C-100 Trailer Complex Soil Contamination (East Side)
Soils and Slabs 167 C-720 White Room Sump slab and underlying soils
ou 172 C-726 Sandblasting Facility slab and underlying soils
(Continued) 176 C-331 RCW Leak Northwest Side
177 C-331 RCW Leak East Side
178 C-724-A Paint Spray Booth slab and underlying soils
179 Plant Sanitary Sewer System
192 C-710 Acid Interceptor Pit slab and underlying soils
198 C-410-D Area Soil Contamination slab and underlying soils
209 C-720 Compressor Shop Pit Sump slab and underlying soils
211B C-720 TCE Spill Site Southeast
218 0S-07 slab and underlying soils
220 0S-09 slab and underlying soils
223 0S-12 slab and underlying soils
226 0S-15
463 C-746-A East End Smelter slab and underlying soils
464 C-746-A West End Smelter building slab and underlying soils
469 C-745-J Yard
470 C-746-V Yard
474 West of Vortec Site
477 C-340 Metals Plant building slab and underlying soils
478 C-410/420 Feed Plant building slab and underlying soils
482 C-415 Feed Plant Storage Building slab and underlying soils
483 Nitrogen Generating Facilities slab and underlying soils

® SWMU 137 was evaluated as part of the American Recovery and Reinvestment Act and the Soils OU. SWMU 137 will be
addressed as part of Soils and Slabs OU.
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Solid Waste Management Units/Areas of Concern by Operable Unit (Continued)

SOILS AND SLABS (CONTINUED)

Operable Unit

Subproject

SWMU No.

Description

Soils and Slabs
ou
(Continued)

498

C-410/420 Sump at Column D & E-1&2 slab and underlying
soils

499 C-410/420 Sump at Column H-9&10 slab and underlying soils

500 C-410/420 Sump at Column U-10&11 slab and underlying soils

501 C-410/420 UF¢ Scale Pit Sumps A&B slab and underlying soils

502 C-410/420 Sump at Column U-9 slab and underlying soils

503 C-410/420 Sump at Column G-1 slab and underlying soils

504 C-410/420 Sump at Column L-10 slab and underlying soils

505 C-410/420 Sump at Column A-3N slab and underlying soils

506 C-410/420 Sump at Column Wa-9 slab and underlying soils

507 C-410/420 Condensate Tank Pit slab and underlying soils

508 C-410/420 Settling Basin slab and underlying soils

509 C-410/420 Drain pit slab and underlying soils

510 C-410/420 Sump at Column P&Q-2 slab and underlying soils

511 C-410/420 Sump at Column Q&R-2 slab and underlying soils

512 C-410/420 Sump at Column R-2 slab and underlying soils

513 C-411 Cell Maintenance Room Sump slab and underlying soils

522 C-340 Work Pit at Ground Floor Level (B-7—B-9) slab and
underlying soils

523 C-340 Metals Plant Pit at Ground Floor (F-6 to F-11) slab and
underlying soils

524 C-340 Pickling System Sump (B-10 to B-11) slab and
underlying soils

529 C-340 Powder Plant Sump at Ground Floor Level slab and

underlying soils

DECONTAMINATION AND DECOMMISSIONING

Facility D&D OU

Remaining
D&D

The following SWMUs/AQOC:s or facilities may include multiple smaller
facilities. A more detailed listing is included in the following table entitled
D&D OU Facilities.

33 C-728 Motor Cleaning Facility

38 C-615 Sewage Treatment Plant

42 C-616 Chromate Reduction Facility

70 C-333-A Vaporizer

71 C-337-A Vaporizer

82 C-531 Electric Switchyard

83 C-533 Electric Switchyard

84 C-535 Electric Switchyard

85 C-537 Electric Switchyard

86 C-631 Pumphouse and Cooling Tower

87 C-633 Pumphouse and Cooling Tower

38 C-635 Pumphouse and Cooling Tower

89 C-637 Pumphouse and Cooling Tower

172 C-726 Sandblasting Facility

178 C-724-A Paint Spray Booth

482 C-415 Feed Plant Storage Building
Other C-310, C-310-A, C-315, C-331, C-333, C-333-A. C-335, C-337,

Buildings |C-337-A, C-409, C-600, C-709, C-710, C-720

Process Building tie-lines and bridges will be included with the
appropriate process building.
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DUF; FOOTPRINT UNDERLYING SOILS

DUE- Footprint 164 KPDES Outfall Ditch 017 Flume - Soil Backfill
UnderGIying rrJSoils 183 McGraw UST - — - -
ou 193 McGraw Construction Facilities (Southside Cylinder Yards)
194 McGraw Construction Facilities (Southside)
FINAL COMPREHENSIVE SITE OPERABLE UNIT
SWMU No. Description
8 C-746-K Inactive Sanitary Landfill
csou’® 59 NSDD (Inside)
91 UF¢ Cylinder Drop Test Area
100 Fire Training Area

" The FFA, as currently written, contemplates multiple CSOUs, consisting of those associated with integrator units (i.e.,
groundwater, surface water), and a final CSOU completed after issuance of all final RODs for the site. The FFA parties
acknowledge that the scope description is intended to reflect a single CSOU to address all media, and a future FFA modification

will be conducted to resolve any inconsistencies between the FFA and Site Management Plan strategy.

8 Historically, once an action has been completed for a particular SWMU whereby no additional active response actions are
expected, such SWMUSs have been placed in the CSOU for further evaluation; however, the FFA parties recognized the need to
reach consensus on the criteria for assigning units to the CSOU. As a result, placement of SWMUs 8, 59, 91, and 100 in the

CSOU is provisional pending the FFA parties reaching consensus on such criteria.
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PERMITTED

SWMU No. Description
3 C-404 Low-Level Radioactive Waste Burial Ground®
9 C-746-S Residential Landfill
10 C-746-T Inert Landfil
Permitted 44 C-733 Hazardous Waste Storage Area
46A C-746-Q Hazardous and Low-Level Mixed Waste Storage
Facility
207 C-752-A ER Waste Storage Bldg.
208 C-746-U Solid Waste Contained Landfill

® SWMU 3 was issued only a post-closure permit, was not permitted for construction and operation, and was not an engineered
hazardous waste landfill.
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Solid Waste Management Units/Areas of Concern by Operable Unit (Continued)

NO FURTHER ACTION

SWMU No.

Description

NFA Approval By

12

C-747-A UF, Drum Yard

FFA Managers Agreement—
November 17, 2011; FFA Managers
Meeting, 4/12/2012

24 C-750-D UST KDWM (UST Branch) 11/23/1999

25 C-750 1,000-gal Waste Qil Tank (UST) EPA HSWA Class 1 Permit Mod
3/17/1993—Regulated by RCRA
Permit; KDWM (UST Branch)
6/20/1994

29 C-746-B TRU Storage Area EPA HSWA Class 1 Permit Mod
3/17/1993

34 C-746-M PCB Waste Storage Area EPA HSWA Class 1 Permit Mod
3/17/1993

35 C-337 PCB Waste Storage Area EPA HSWA Class 1 Permit Mod
3/17/1993

36 C-337 PCB Waste Staging Area EPA HSWA Class 1 Permit Mod
3/17/1993

37 C-333 PCB Waste Staging Area EPA HSWA Class 1 Permit Mod
3/17/1993

39 C-746-B PCB Waste Storage Area EPA HSWA Class 1 Permit Mod
3/17/1993

43 C-746-B Waste Chemical Storage Area EPA HSWA Class 1 Permit Mod
3/17/1993; Closed after 1993

45 C-746-R Waste Solvent Storage Area EPA HSWA Class 1 Permit Mod
3/17/1993; Closed after 1993

46 C-409 Hazardous Waste Pilot Plant™ EPA HSWA Class 1 Permit Mod
3/17/1993—Regulated by RCRA
Permit; KDWM (Mod #13) 9/26/1997

48 Gold Dissolver Storage Tank (DMSA C400-03) EPA HSWA Class 1 Permit Mod
3/17/1993; KDWM 7/8/2010

49 C-400-B Waste Solution Storage Tank EPA HSWA Class 1 Permit Mod
3/17/1993—Regulated by RCRA
Permit; KDWM 9/26/1997

50 C-400-C Nickel Stripper Evaporation Tank EPA HSWA Class 1 Permit Mod
3/17/1993—Regulated by RCRA
Permit; KDWM (Mod #13) 9/26/1997

51 C-400-D Lime Precipitation Tank EPA HSWA Class 1 Permit Mod
3/17/1993—Regulated by RCRA
Permit; KDWM (ROC) 8/8/1994

52 C-400 Waste Decontamination Solution Storage Tanks EPA HSWA Class 1 Permit Mod
3/17/1993

53 C-400 NaOH Precipitation Unit EPA HSWA Class 1 Permit Mod
3/17/1993

54 C-400 Degreaser Solvent Recovery Unit EPA HSWA Class 1 Permit Mod
3/17/1993; KDWM 7/8/2010

72 C-200 Underground Gasoline Tanks EPA HSWA Class 1 Permit Mod

3/17/1993; KDWM (UST C-200A;
UST Branch) 11/23/1999

10 Radiological contamination associated with the sump in this unit will be addressed under the D&D program for the C-409 Stabilization

Building.
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Solid Waste Management Units/Areas of Concern by Operable Unit (Continued)

NO FURTHER ACTION (CONTINUED

SWMU No. Description NFA Approval By
73 C-710 Underground Gasoline Tanks EPA HSWA Class 1 Permit Mod
3/17/1993; KDWM (UST C-200A;
UST C-710; UST Branch) 2/19/2002
90 C-720 Petroleum Naphtha Pipe KDWM 1/14/2015
96 C-333 Cooling Tower Scrap Wood Pile EPA HSWA Class 1 Permit Mod
3/17/1993
101 C-340 Hydraulic System EPA and KDWM 4/2/2015
102A Plant Storm Sewer—Dbetween the south side of the C-400 Building [EPA and KY via SW Plume ROD

and Outfall 008

3/16/2012; KDWM 1/14/2015

103 Concrete Rubble Pile (1) EPA and KY via WAG 17 ROD
9/29/1997

104 Concrete Rubble Pile (2) EPA and KY via WAG 17 ROD
9/29/1997

110 Concrete Rubble Pile (8) EPA and KY via WAG 17 ROD
9/29/1997

111 Concrete Rubble Pile (9) EPA and KY via WAG 17 ROD
9/29/1997

112 Concrete Rubble Pile (10) EPA and KY via WAG 17 ROD
9/29/1997

114 Concrete Rubble Pile (12) EPA and KY via WAG 17 ROD
9/29/1997

115 Concrete Rubble Pile (13) EPA and KY via WAG 17 ROD
9/29/1997

116 Concrete Rubble Pile (14) EPA and KY via WAG 17 ROD
9/29/1997

117 Concrete Rubble Pile (15) EPA and KY via WAG 17 ROD
9/29/1997

118 Concrete Rubble Pile (16) EPA and KY via WAG 17 ROD
9/29/1997

119 Concrete Rubble Pile (17) EPA and KY via WAG 17 ROD
9/29/1997

120 Concrete Rubble Pile (18) EPA and KY via WAG 17 ROD
9/29/1997

121 Concrete Rubble Pile (19) EPA and KY via WAG 17 ROD
9/29/1997

122 Concrete Rubble Pile (20) WAG 17 Rl Work Plan

123 Concrete Rubble Pile (21) EPA and KY via WAG 17 ROD
9/29/1997

124 Concrete Rubble Pile (22) EPA and KY via WAG 17 ROD
9/29/1997

125 Concrete Rubble Pile (23) EPA and KY via WAG 17 ROD
9/29/1997

126 Concrete Rubble Pile (24) EPA and KY via WAG 17 ROD
9/29/1997

127 Concrete Rubble Pile (25) EPA and KY via WAG 17 ROD
9/29/1997

128 Concrete Rubble Pile (26) EPA and KY via WAG 17 ROD
9/29/1997

130 C-611 550-gal Gasoline UST KDWM 12/6/1996

EPA and KY via WAG 1&7 ROD
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Solid Waste Management Units/Areas of Concern by Operable Unit (Continued)

NO FURTHER ACTION (CONTINUED)

SWMU No.

Description

NFA Approval By

131

C-611 50-gal Gasoline UST

KDWM 12/6/1996
EPA and KY via WAG 1&7 ROD
8/10/1998

132 C-611 2,000-gal Oil UST KDWM 12/6/1996
EPA and KY via WAG 1&7 ROD
8/10/1998

133 C-611 (unknown size) Grouted UST KDWM 12/6/1996
EPA and KY via WAG 1&7 ROD
8/10/1998

134 C-611 1,000-gal Diesel/Gasoline Tank KDWM 12/6/1996
EPA and KY via WAG 1&7 ROD
8/10/1998

136 C-740 TCE Spill Site EPA and KY via WAG 1&7 ROD
8/10/1998

139 C-746-A1 UST KDWM 12/9/2005

140 C-746-A2 UST KDWM 12/19/1996

141 C-720 Inactive TCE Degreaser KDWM 8/11/1992; EPA HSWA
Class 1 Permit Mod 3/17/1993—
Regulated by RCRA Permit;

142 C-750-A 10,000-gal Gasoline Tank (UST) EPA HSWA Class 1 Permit Mod
3/17/1993—Regulated by RCRA
Permit; KDWM 3/25/1999

143 C-750-B 10,000-gal Diesel Tank (UST) EPA HSWA Class 1 Permit Mod
3/17/1993; KDWM 3/25/1999

144 C-746-A Hazardous and Mixed Waste Storage Facility KDWM 10/10/2011

146 Concrete Rubble Pile (40) EPA and KY via WAG 17 ROD
9/29/1997

147 Concrete Rubble Pile (41) EPA and KY via WAG 17 ROD
9/29/1997

148 Concrete Rubble Pile (42) EPA and KY via WAG 17 ROD
9/29/1997

149 Concrete Rubble Pile (43) EPA and KY via WAG 17 ROD
9/29/1997

150 Concrete Rubble Pile (44) EPA and KY via WAG 17 ROD
9/29/1997

151 Concrete Rubble Pile (45) EPA and KY via WAG 17 ROD
9/29/1997

152 Concrete Rubble Pile (46) EPA and KY via WAG 17 ROD
9/29/1997

173 C-746-A Trash-Sorting Facility EPA HSWA Class 1 Permit Mod
3/17/1993; KDWM 12/18/1992

174 C-745-K Low-Level Storage Area EPA HSWA Class 1 Permit Mod
3/17/1993; KDWM 2/22/1993

184 Concrete Rubble Pile (29) EPA and KY via WAG 17 ROD
9/29/1997

186 C-751 Fuel Facility KDWM 10/20/1993

187 C-611 Septic System KDWM 10/20/1993

188 C-633 Septic System KDWM 10/20/1993

189 C-637 Septic System KDWM 10/20/1993

190 C-337A Sewage Treatment Aeration Tank KDWM 10/20/1993

191 C-333-A Sewage Treatment Aeration Tank KDWM 10/20/1993
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Solid Waste Management Units/Areas of Concern by Operable Unit (Continued)

NO FURTHER ACTION (CONTINUED)

SWMU No.

Description

NFA Approval By

197

Concrete Rubble Pile (30)

EPA and KY via WAG 17 ROD
9/29/1997

206 C-753-A Toxic Substances Control Act Waste Storage Bldg. KDWM 3/7/1997
208 C-746-U Solid Waste Contained Landfill KDWM 3/7/1997
360 C-535 KDWM 1/4/2006
361 C-727-90 day KDWM 8/28/2007
362 G-310-04 KDWM 8/28/2007
363 G-331-03 KDWM 6/29/2004
364 G-331-05 KDWM 6/29/2004
365 G-333-02 KDWM 5/12/2003
366 G-333-03 KDWM 5/12/2003
367 G-333-04 KDWM 5/12/2003
368 G-333-08 KDWM 6/29/2004
369 G-333-10 KDWM 5/12/2003
370 G-333-20 KDWM 5/12/2003
371 G-335-01 KDWM 1/4/2006
372 G-337-02 KDWM 9/11/2003
373 G-337-03 KDWM 9/11/2003
374 G-337-13 KDWM 9/11/2003
375 G-337-14 KDWM 9/11/2003
376 G-337-15 KDWM 9/11/2003
377 C-337-22 KDWM 1/4/2006
378 G-340-01 EPA and KDWM 4/02/2015
379 G-340-03 EPA and KDWM 4/02/2015
380 G-340-04 EPA and KDWM 4/02/2015
381 G-340-05 EPA and KDWM 4/02/2015
382 G-340-06 KDWM 8/28/2007
383 G-400-01 KDWM 5/12/2003
384 G-400-02 KDWM 5/12/2003
385 G-409-25 KDWM 5/12/2003
386 G-410-01 KDWM 8/28/2007
387 C-416-01 KDWM 8/28/2007
388 C-416 Decontamination Pad KDWM 4/12/2004
389 G-533-01 KDWM 6/29/2004
390 G-535-02 KDWM 6/29/2004
391 G-537-01 KDWM 1/4/2006
392 G-540-A-01 KDWM 2/14/2006
393 G-540-A-1-02 KDWM 2/14/2006
394 G-541-A-01 KDWM 4/12/2004
395 G-600-01 KDWM 3/8/2007
396 C-611-U-01 KDWM 3/8/2007
397 G-612-01 KDWM 3/8/2007
398 G-612-02 KDWM 3/8/2007
399 G-612-A-01 KDWM 3/8/2007
400 G-635-01 KDWM 3/8/2007
401 G-710 KDWM 1/4/2006
402 G-710-04 KDWM 9/11/2003
403 G-710-20 KDWM 1/4/2006
404 G-710-24 KDWM 9/11/2003
405 G-720-22 KDWM 2/14/2003
406 G-743-T-17-01 KDWM 6/29/2004
407 G-743-T-17-02 KDWM 3/8/2007
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Solid Waste Management Units/Areas of Concern by Operable Unit (Continued)

NO FURTHER ACTION (CONTINUED)

SWMU No. Description NFA Approval By
408 G-745-B-01 KDWM 3/8/2007
409 G-745-T-01 KDWM 2/14/2006
410 G-746-G-01 KDWM 6/29/2004
411 G-746-G-1-01 KDWM 3/8/2007
412 G-746-G-2-01 KDWM 11/1/2004
413 G-746-G-3-01 KDWM 11/1/2004
414 G-746-F-01 KDWM 1/4/2006
415 G-746-S-01 KDWM 8/28/2007
416 G-746-X-01 (PCBs) KDWM 3/8/2007
417 G-746-X-01 (Asbestos) KDWM 3/8/2007
418 G-748-B-01 KDWM 6/29/2004
419 G-752-C-01 KDWM 8/28/2007
420 G-752-C-02 KDWM 3/8/2007
421 G-754-01 KDWM 1/4/2006
422 G-755-A-01 KDWM 1/28/2004
423 G-755-C-01 KDWM 1/28/2004
424 G-755-T-07-01 KDWM 1/28/2004
425 G-755-T-08 KDWM 1/28/2004
426 G-755-T-2-3-01 KDWM 1/28/2004
427 G-755-T-3-1-01 KDWM 1/28/2004
428 G-755-T-3-2-01 KDWM 1/28/2004
429 S-310-04 KDWM 8/28/2007
430 $-331-02 KDWM 1/4/2006
431 $-333-12 KDWM 5/12/2003
432 $-335-09 KDWM 11/23/2004
433 S-337-11 KDWM 9/11/2003
434 S-340-01 EPA and KY 4/2/2015
435 S-409-100 KDWM 5/12/2003
436 S-409-20 KDWM 5/12/2003
437 S-409-40 KDWM 5/12/2003
438 S-409-60 KDWM 5/12/2003
439 S-409-80 KDWM 5/12/2003
440 S-410-05 KDWM 8/28/2007
441 S-540-A-2-01 KDWM 6/29/2004
442 S-612-01 KDWM 2/14/2006
443 S-709-01 KDWM 6/29/2004
444 S-709-02 KDWM 6/29/2004
445 S-710-05 KDWM 2/14/2006
446 S-710-06 KDWM 9/11/2003
447 S-710-09 KDWM 1/4/2006
448 S-710-16 KDWM 9/11/2003
449 S-710-18 KDWM 9/11/2003
450 S-710-32 KDWM 1/4/2006
451 S-710-41 KDWM 9/11/2003
452 S-710-44 KDWM 1/4/2006
453 S-710-46 KDWM 9/11/2003
454 S-743-T-17-01 KDWM 2/14/2006
455 S-755-T-16-01 KDWM 1/28/2004
456 S-755-T-16-02 KDWM 1/28/2004
457 S-755-T-16-03 KDWM 1/28/2004
458 S-755-T-2-3-01 KDWM 1/28/2004
459 S-755-T-3-1-01 KDWM 1/28/2004
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Solid Waste Management Units/Areas of Concern by Operable Unit (Continued)

NO FURTHER ACTION (CONTINUED)

SWMU No. Description NFA Approval By
460 S-755-T-3-2-01 KDWM 1/28/2004
461 S-755-T-3-2-02 KDWM 1/28/2004
462 S-755-T-3-2-03 KDWM 1/28/2004
465 Yard Rubble Pile and Crushate Storage Area (G-Yard) KDWM 10/13/2009
466 South of Dyke Road, Pond Area KDWM 8/17/2009
467 Concrete Cylinder Holders Storage Area on Western Kentucky KDWM 8/17/2009
Wildlife Management Area
468 Area Northwest of Outfall 015 KDWM 2/14/2006
471 Outside C-746-B South Storage Area KDWM 8/17/2009
473 C-746-B Pad, West KDWM 8/28/2007
475 C-745-G5-01 (Paint Enclosure) KDWM 2/14/2006
476 Concrete Crusher KDWM 2/14/2006
479 C-204 Disintegrator Building KDWM 6/3/2002
481 C-410-A Hydrogen Holder KDWM 4/2/2002
484 C-611-M Storage Tank KDWM 8/30/2002
485 C-611-N Sanitary Water Storage KDWM 2/18/2002
490 McGraw Fuel Facility Waste Qil Storage Tank KDWM 12/21/2001
491 Mercury Spill at the C-611 Water Treatment Plant Vault KDWM 3/22/2004
494 Ash Receiver Area in C-410/420 KDWM 6/3/2016; EPA 6/9/2016
495 C-410-1 Ash Receiver Shed KDWM 6/3/2016; EPA 6/92016
496 C-410 Fluorine/Hydrogen Filters (Northeast Mezzanine) KDWM 6/320/16; EPA 6/9/2016
497 C-410/420 F, Cell Neutralization Room Vats KDWM 6/3/2016; EPA 6/9/2016
514 C-340 Magnesium Fluoride Reject Silo EPA and KY 4/2/2015
515 C-340 “Dirty” Dust Collection System EPA and KY 4/2/2015
516 C-340 Derby Preparation Area Sludge Collection System EPA and KY 4/2/2015
519 C-410 Sulfuric Acid Tank (C-634-B) KDWM 1/10/2003
521 C-340 Saw System Degreaser EPA and KY 4/2/2015
525 Concrete Water Tower Supports (KOW) KDWM 8/28/2007
527 C-410 GSA/SAA at Column J-6 KDWM 8/28/2007
528 GSA/SAA at the Northwest corner of C-745-G3 Paint Enclosure  |KDWM 2/14/2006
530 Soil and Debris Storage Area by C-745-T Yard KDWM 3/8/2007
532 Photographic Solution Treatment Area in the C-102 Building KDWM 5/21/2003
534 UST #18, within SWMU 193 KDWM (UST Branch) 12/4/2007
535 S-755-T08-01 (Satellite Accumulation Area at C-755, Trailer 8) KDWM 2/14/2006
536 Concrete Truck Washout Area KDWM 6/27/2002
537 S-400-001 (SAA Located Outside at the Southeast Corner of the C- |KDWM 2/14/2006
400 Building)
538 S-MST-01-01 & S-MST-01-02 (Mobile Trailer 01) KDWM 2/14/2006
539 S-MST-02-01 & S-MST-02-02 (Mobile Trailer 02) KDWM 2/14/2006
540 S-MST-03-01 & S-MST-03-02 (Mobile Trailer 03) KDWM 2/14/2006
542 A |G-746-B-01; S-746-B-01; S-746-B-02 (GSA/SAAS located outside |KDWM 1/28/2004
C-746-A)
542 B G-746-A-01; S-746-A-01; S-746-A-02 (GSA/SAAS located outside |KDWM 1/28/2004
C-746-A)
543 T-746-S-01 (90-Day Storage Area) KDWM 1/28/2004
544 T-752-C-01 (90-Day Storage Area) KDWM 1/28/2004
545 C-755-T-22-01 and G-755-T-22 KDWM 1/28/2004
546 PGDP Post 67 Diesel Fuel Spill Area KDWM 2/14/2006
547 PGDP Post 38 Diesel Spill Area KDWM 2/14/2006
548 Staging Area for Concrete Piers, Wood and Rubble North Side of |KDWM 8/28/2007

C-745-B Cylinder Yard
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Solid Waste Management Units/Areas of Concern by Operable Unit (Continued)

NO FURTHER ACTION (CONTINUED)

SWMU No. Description NFA Approval By
551 C-755-GSA-23 Located at C-755 near the East Fence Line KDWM 8/28/2007
552 C-760 90-Day Accumulation Area KDWM 3/28/2007
566 H-340-01 KDWM 12/02/2010
568 C-340 ST-90 Boxes KDWM 12/02/2010
569 C-743-T-17 Sample Return Refrigerator KDWM 5/24/2012
570 Sample Return Sealand KDWM 5/24/2012
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Solid Waste Management Units/Areas of Concern by Operable Unit (Continued)

PENDING NO FURTHER ACTION DECISION
SWMU No. Description
TBD

SWMUs THAT WILL BE INVESTIGATED AND REMEDIATED
BY THE U.S. ARMY CORPS OF ENGINEERS"

94 KOW Trickling Filter and Leach Field
95 KOW Burn Area

157 KOW Toluene Spill Area

182 Western Portion of Yellow Water Line

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act
CSOU = Comprehensive Site Operable Unit

D&D = decontamination and decommissioning

EPA = U.S. Environmental Protection Agency

ER = environmental remediation

FFA = Federal Facility Agreement

FY = fiscal year

GDP = gaseous diffusion plant

GSA = generator staging area

HSWA = Hazardous and Solid Waste Amendments
HVAC = heating, ventilating, and air-conditioning
KDWM = Kentucky Division of Waste Management
KOW = Kentucky Ordinance Works

KPDES = Kentucky Pollutant Discharge Elimination System
KY = Kentucky

NFA = no further action

NSDD = North-South Diversion Ditch

OU = operable unit

PCB = polychlorinated biphenyl

PGDP = Paducah Gaseous Diffusion Plant

RCW = recirculating cooling water

ROD = record of decision

SAA = satellite accumulation area

SAP = Sampling and Analysis Plan

SWMU = solid waste management unit

SWOU = Surface Water Operable Unit

TBD = to be determined

TCE = trichloroethene

TSCA = Toxic Substances Control Act

UST = underground storage tank

WAG = waste area group

WKWMA = West Kentucky Wildlife Management Area

! The Corps of Engineers accepted responsibility for the investigation/remediation of these SWMUs in a letter dated March 13,
1996. EPA review/approval of the CERCLA documentation (not yet available) associated with these SWMUs has not occurred.
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Solid Waste Management Units/Areas of Concern by Operable Unit (Continued)

D&D OU FACILITIES

Facility Description SWMU/AOC| Facility Status Integrated Site CERCLA
Number Number Evaluation (SE) NTCRA
Complete Required
Gaseous Diffusion Process Facilities and Process Building Tie Lines and Bridges
C-310 Purge and Product Building - Deactivating No Pending SE
C-310-A Product Withdrawal Building -- Deactivating No Pending SE
C-315 Surge and Waste Building -- Deactivating No Pending SE
C-331 Process Building -- Deactivating No Pending SE
C-333 Process Building - Deactivating No Pending SE
C-333-A Feed Vaporization Facility 70 Deactivating 8/24/1987 Yes
C-335 Process Building - Deactivating No Pending SE
C-337 Process Building -- Deactivating No Pending SE
C-337-A Feed Vaporization Facility 71 Deactivating 8/24/1987 Yes
C-310-331 Tie-Line -- Deactivating No Pending SE
C-310-331-A Bridge (Enclosed) -- Deactivating No Pending SE
C-310-331-B Tie-Line - Deactivating No Pending SE
C-315-331 Tie-Line - Deactivating No Pending SE
C-331-333-A Bridge (Enclosed—300 ft) -- Deactivating No Pending SE
C-331-333-B Tie-Line (West) -- Deactivating No Pending SE
C-331-333-C Tie-Line (East) -- Deactivating No Pending SE
C-331-335 Tie-Line - Deactivating No Pending SE
C-335-337-A Bridge (Enclosed) -- Deactivating No Pending SE
C-335-337-B Tie-Line (North) - Deactivating No Pending SE
C-335-337-C Tie-Line (South) -- Deactivating No Pending SE
Process Support Facilities
C-409 Stabilization Building -- Deactivating No Pending SE
C-415 Feed Plant Storage 482 Shutdown 7/18/2001 Yes
C-600 Steam Plant - Shutdown No Pending SE
Switchyards
C-531-1 Switch House 82 Operating 8/24/1987 Yes
C-531-2 Switchyard 82 Operating 8/24/1987 Yes
C-531-3A Fire Valve House No. 1 82 Operating 8/24/1987 Yes
C-531-3B Fire Valve House No. 2 82 Operating 8/24/1987 Yes
C-532 Relay House 82 Operating 8/24/1987 Yes
C-533-1 Switch House 83 Operating 8/24/1987 Yes
C-533-2 Switchyard 83 Operating 8/24/1987 Yes
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Solid Waste Management Units/Areas of Concern by Operable Unit (Continued)

D&D OU FACILITIES

Facility Description SWMU/AOC| Facility Status Integrated Site CERCLA

Number Number Evaluation (SE) NTCRA

Complete Required

Switchyards (Continued)
C-533-3A Fire Valve House No. 1 83 Operating 8/24/1987 Yes
C-533-3B Fire Valve House No. 2 83 Operating 8/24/1987 Yes
C-533-3C Fire Valve House No. 3 83 Operating 8/24/1987 Yes
C-533-3D Fire Valve House No. 4 83 Operating 8/24/1987 Yes
C-535-1 Switch House 84 Operating 8/24/1987 Yes
C-535-2 Switchyard 84 Operating 8/24/1987 Yes
C-535-3A Fire Valve House No. 1 84 Operating 8/24/1987 Yes
C-535-3B Fire Valve House No. 2 84 Operating 8/24/1987 Yes
C-535-4 Test Shop (Maintenance Office) 84 Operating 8/24/1987 Yes
C-536 Relay House 84 Operating 8/24/1987 Yes
C-537-1 Switch House 85 Operating 8/24/1987 Yes
C-537-2 Switchyard 85 Operating 8/24/1987 Yes
C-537-3A Fire Valve House No. 1 85 Operating 8/24/1987 Yes
C-537-3B Fire Valve House No. 2 85 Operating 8/24/1987 Yes
C-537-3C Fire Valve House No. 3 85 Operating 8/24/1987 Yes
C-537-3D Fire Valve House No. 4 85 Operating 8/24/1987 Yes
C-537-4 Test Shop 85 Operating 8/24/1987 Yes
C-540-A Oil Pump House 83 Operating 8/24/1987 Yes
C-541-A Oil Pump House 84 Operating 8/24/1987 Yes
Cooling Towers

C-631-1 Pump House 86 Operating 8/24/1987 Yes
C-631-2 Cooling Tower 86 Operating 8/24/1987 Yes
C-631-3 Fire Water Pump House 86 Operating 8/24/1987 Yes
C-631-4 Blending Pump House 86 Operating 8/24/1987 Yes
C-631-5 Blending Cooling Tower (West) 86 Operating 8/24/1987 Yes
C-631-6 Blending Cooling Tower (East) 86 Operating 8/24/1987 Yes
C-633-1 Pump House 87 Deactivating 8/24/1987 Yes
C-633-2A Cooling Tower (South) 87 Deactivating 8/24/1987 Yes
C-633-2B Cooling Tower (North) 87 Deactivating 8/24/1987 Yes
C-633-3 Blending Pump House 87 Deactivating 8/24/1987 Yes
C-633-4 Blending Cooling Tower (North) 87 Deactivating 8/24/1987 Yes
C-633-5 Blending Cooling Tower (South) 87 Deactivating 8/24/1987 Yes
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Solid Waste Management Units/Areas of Concern by Operable Unit (Continued)

D&D OU FACILITIES

Facility Description SWMU/AOC| Facility Status Integrated Site CERCLA

Number Number Evaluation (SE) NTCRA

Complete Required

Cooling Towers (Continued)
C-633-6 Sand Filter Building 87 Deactivating 8/24/1987 Yes
C-635-1 Pump House 88 Deactivating 8/24/1987 Yes
C-635-2 Cooling Tower 88 Deactivating 8/24/1987 Yes
C-635-3 Blending Pump House 88 Deactivating 8/24/1987 Yes
C-635-4 Blending Cooling Tower (North) 88 Deactivating 8/24/1987 Yes
C-635-5 Blending Cooling Tower (South) 88 Deactivating 8/24/1987 Yes
C-637-1 Pump House 89 Deactivating 8/24/1987 Yes
C-637-2A Cooling Tower (South) 89 Deactivating 8/24/1987 Yes
C-637-2B Cooling Tower (North) 89 Deactivating 8/24/1987 Yes
C-637-3 Blending Pump House 89 Deactivating 8/24/1987 Yes
C-637-4 Blending Cooling Tower (North) 89 Deactivating 8/24/1987 Yes
C-637-5 Blending Cooling Tower (South) 89 Deactivating 8/24/1987 Yes
C-637-6 Sand Filter Building 89 Deactivating 8/24/1987 Yes
Phosphate (Former Chromate) Reduction System Facilities
C-616-A Chemical Feed Building 42 Operating 12/18/91 Yes
C-616-B Clarifier-East 42 Operating 12/18/91 Yes
C-616-C Effluent Control Vault 42 Operating 12/18/91 Yes
C-616-D Sludge Vault and Valve Pit 42 Operating 12/18/91 Yes
C-616-H1 | Ferrous Sulfate Storage Tank (East) 42 Operating 12/18/91 Yes
C-616-H2 | Ferrous Sulfate Storage Tank (West) 42 Operating 12/18/91 Yes
C-616-J Reduction Tank (East) 42 Operating 12/18/91 Yes
C-616-K Service Building 42 Operating 12/18/91 Yes
C-616-L Lift Station 42 Operating 12/18/91 Yes
C-616-M Clarifier (West) 42 Operating 12/18/91 Yes
C-616-N Reduction Tank (West) 42 Operating 12/18/91 Yes
C-616-P Sludge Vault and Valve Pit 42 Operating 12/18/91 Yes
Sewage System Facilities

C-615-A | Primary Settling Tank/Catch Basin 38 Operating 8/24/87 Yes
C-615-B Final Settling Tank/Catch Basin 38 Operating 8/24/87 Yes
C-615-C | sewage Plant Monitoring Building 38 Operating 8/24/87 Yes
C-615-D Digester 38 Operating 8/24/87 Yes
C-615-E Trickling Filter 38 Operating 8/24/87 Yes
C-615-F Dry Bed for Trickling Filter 38 Operating 8/24/87 Yes
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Solid Waste Management Units/Areas of Concern by Operable Unit (Continued)

D&D OU FACILITIES

Facility Description SWMU/AOC | Facility Status Integrated Site CERCLA
Number Number Evaluation (SE) NTCRA
Complete Required
Process Laboratory and Maintenance Facilities
C-709 Plant Laboratory Annex - Operating No Pending SE
C-710 Technical Services Building/Lab - Operating No Pending SE
C-720 Maintenance and Storage Building -- Operating No Pending SE
C-724-A Carpenter Shop Annex 178 Operating 01/25/93 Yes
C-726 Sandblast Building 172 Standby 10/29/92 Yes
C-728 Motor Cleaning Facility 33 Operating 6/2/15 Yes

AOC = area of concern
D&D = Decontamination and Decommissioning

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act

NTCRA = non-time-critical removal action

SE = site evaluation

SWMU = solid waste management unit

Operating—Facility is currently in use supporting U.S. Department of Energy mission activities.
Standby—TFacility is currently not in use but may be utilized to support future U.S. Department of Energy mission activities.
Shutdown—Facility is not being maintained for future use but has not yet begun deactivation activities.
Deactivating—Deactivation activities have been initiated.
Deactivation Complete—Awaiting decommissioning.
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APPENDIX5

ENFORCEABLE TIMETABLES AND DEADLINES;
PLANNING DATES WITH LONG-TERM TARGETS
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Operable Unit Sequencing

The Paducah Life Cycle Baseline has been updated to integrate and logically sequence site projects to
remediate environmental media (including slabs); complete operating missions; deactivate facilities and
systems; remove equipment and disposition small structures; decommission and demolish facilities;
complete the Comprehensive Site Operable Unit (CSOU); achieve National Priorities De-listing; and turn
over the site for future use. The following figure shows the major projects and activities in the Paducah
Life Cycle Baseline, their sequence, and inter-relationships among projects. This figure shows both
non-Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) site activities
and CERCLA activities that are required to complete the decommissioning and remediation scope at the
Paducah Site.
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[ Field Work

Paducah Site Life Cycle Baseline

B C-RCLA Documents

2068

2020 2024 2028 2032 2036 2040 2044 2048 2052 2056 2060 2064
Security
Surveillance and Maintenance/Utility Operations/Infrastructure Management
Site Operations/Emergency Management/Environmental Monitoring
Waste/Landfill Operations A Begin Dissolved A shutdown Pump A [S)hutdlowg
Remediation Project Operations and Maintenance Phase Operations and Treat Systems Phase System
Deactivation and Stabilization A Deposit Removal Complete ADeactivation Complete
Non-Destructive Assay Program/Characterization/Deposit Removal
UF6 Cylinder Management/DUF6 Conversion Operations and Maintenance *DUFG Facility Demolition Complete
PCB Spill Cleanup, Trough Maintenance, and Process Building Air Sampling *LaSt Process Building Demolition Start
C-400 Complex OU RAG) W
Waste Disposal Construction Start Operations CERCLA Cell Construction and operations will continue on thru FY59
Alternative OSWDF
C-400 IRA _SWMU 211-A SWMU 211-B
Groundwat_er Oou
Source Actions Potential Additional Source Actions
[ S| Il RI |
SWMU 4
SWMUs 2 & 3
. RA RA
Burial Grounds OU SWMUs 5 & 6 SWMUSs 7 & 30

SWMU 472 and SWMU 520

A\

SWMUs 9,10, 145

!

Groundwater OU
Dissolved Phase

R HTSEERA R

Soils & DUF6 Footprint

Soils OU DUF6 Footprint Underlying Soils

Underlying Soils OUs EN- I R, .
Lagoons OU Izl
Surface Water OU = N
I sichyaos N C 15 | G 0/c-310-A
Process and Support I Cooling Towers I C-355/G-333-A
Facility Demolition B C-337/C337-A
SRS 7 10 720
ot T4,
Demolition
I=llc-410/C-420
RIS I=2]1 c-310/-c-310A HRYN
n_ RI| Cr%iszm -
_ c-335 [T = (G RA
Soils and Slabs OU [RIMEYAR| RA TOREERRRY RA |
=1l c-709/C-710
Fl_c.720 I3 GAs 1.4
Iz GAs 9,12, 18MSHM =)
IRllGAs 10,11 [N
| ] GA16 TN |

CSOou

Verify 4 KOW SWMUs are Remediated

NPL Delisting

5-5



THISPAGE INTENTIONALLY LEFT BLANK



"pala|dwod
S1 UOIOY [e1paway Jaye sAep QST paniwgns
SI yoday uone|dwo) uoNdY [eIpawsy 1A | 00z Jauend yiy yoday uons|dwod uonoy [erpawsy 1a
202
layend 1sT VEIS p|3l4 UOIdY [eIpasy
€20z Jauend yiy ueld Y40\ UONOY [eIpaway Td
€202 Jauend Uiy (ubrsaq 9406) Hoday ubisaq |e1paway Td
220z 1auend yiy ue|d YoM ubisaq [e1paway 1d
Tanix
uo1109S () 1awsaiby Aujioed |esepa]
ue]d pasodold ay1 uo pouad juawiwod agnd
10950]0 Jaye sAep og pauwgns st A0 1A | 220z Jauend Yy (Qoy) uorsioaQ 0 p1093y Td
‘lenosdde JO S¥aam OM] UIYNIM 1USWILLIOD
a11gnd 1oy paniwgns s ueld pasodoid ayl
¢ Apms Aupgisesd
ay1Jo [enosdde (AM) Ajonmuay pue (vd3)
Aduaby uoI199101d [RIUBWIUCIIALT 'S'N
Jaye sAep Gy pauwqns si uejd pasodold 1A | zzoz Jauend 1ST ueld pasodold 1A
1202 J8uend pig yoday Apnis Aujigisead/uoiyebiisanul [elpawsy 1d uonoy
6T/ET/TT UeIS p|alq uoiebnsaAul [elpawsy | elpaway
81/82/1T ue|d Y10 uolrebiisaAul [eipaway T4 | [euld 00v-0
8T//2/TT VIS p|ald UOIOY Aoy
8T//T/8 ueld IO UONOY [eAowdy TA
8T/T/8 WNPURIOWI|Al UOIY Td
81/2/S (w0A3) sisAleuy 1sop/uonenjeas buussuibug 14 awsd
8T/T/E uoI1eOYIION [eAOWdY Td 007-0
Sjuswwio) NwHCmE:ooD 1eaA-1N0 0202 9|geJdani|sgd How.—oLQQDw
uoIs19sQ A4-8T02 A4

Joy s1ebue)
wJaal -Buo Yyam
sayeq bBuluue|d

;Seulpeaq pue
a[elsWIl 3|qeadiog

© Se palonpuod ag [IM uonijowsq

"eale NO X31dwod 00p-O dUl UIYNM S82IN0S J8¥eMpunolfl pue [10S a1e1pawial 03 A1essadsu suolloe
asuodsal ay) BurApuspr pue Buireneas (S4/1d) Apms Aujiqises4/uoiebiissAul Jeipawsy V1DH3D e AQ Pamojjoj UOIIOR [eAOWSS [BINLID-aWIl-UoU 103D

"uUoNAY [eAowdy (@A) BuiuoISSILWLIOI3d pue uoleUILRIU0I3d Bulp|ing 00y-D 3yl 01 ANAIOE 1OYID-uou ‘Josindaid

ayl si Buipjing ooy-O 8y JO uolleAlloesq ‘alS yeonped ayl e weiboud uoneipawal syl Joy 108losd Asond jusund sy st (NO) Nun sjqesado xsdwod oor-0 8yl
(L0) Mun ajqesadQ xapdwiod 007-0

s196Je] wua]-Buo yim sareq Buluue|d ‘ssulpesq pue sajgelswil 9jqesdoid

S5-7



(uoneipawsaiolg

‘pala|dwod nis
SI UOIOY |elIpaway Jaye sAep OGT pallwgns ul pasueyus)
sl woday uonsjdwo) uondy Jeipawsay 1A | TZoz Jeuend pug uoday uonsjdwod uonoy Jelpawsy tal V-TIZ NIAMS
6T/8/21 ueld >0 UOIIY [eIpaway Td S80S
awnid
6T/8/TT (ubrsaa 9606) Loday ubiseq [e1pawsy 1A 1SaMyINos
uolRy
dl 104 [e1pasy
8T/LIC Hoday uopajdwo) uoioy [elpawsy Ta| WAl 00v-0
SJUBILLIOYD ZSiuswndoQ JesA- 1IN0 | 0202 Ad4—8T0Z Ad a|gedani|ag 108loudgns
uois198g
Jo} syebue Saunpesq

wJaal -Buo Yyam
sareq Buluue|d

pue ajgelsWll  3|gqeadloNg

'suonoe NO xe|dwod 00r-0
ay1 yum Buoje ‘wial-reau ayl ul parejdwod aq 01 19aloid Aoud e se payluapl SI pue UOIBUILIBIUOI J81eMpunolb 01 921n0S e S Bale 8yl @Oy S$92IN0S awn|d
1S8MYIN0S 2TOZ Y3 Japun pajuswsjdwi Buisq uonoe 821nos Jayempunolb e st w-112 (NINMS) Hun uawabeuely 81SEAA PIJOS—S821N0S awnjd 1S8MYINos ayl

a0y wslul G0z aul Japun (] aseyd ‘| aseyd “a1) pare|dwod saseyd ayl 1oy parwigns aq |im uodal uonsjdwod Y "NO Xa|dwoD Qoy-O ayl Japun passalppe
aq || BaJe 92IN0S ay) pue ‘paigjdwod 10u sem (q)] aseyd) aseyd 1se| ayl 819]dw0d SI UOIDY 82IN0S |eIpaWsy Wiiaiu] punodwo) atuebiQ 3j1e|oA 00v-D 9yl
(T0) MUN 8jgesadO J8¥eMPUNOID)

(psnunuo)) s1ebuel wdas]-Huo yum sareq Buluue|d ‘sauljpesq pue ssjgelsWil d|qesdloid

5-8



"pa1e|dwiod usaq sey ainsojd

pue 95839 SUOINRISdO UBYM Panssl aq ||IM
uoday uonsjdwo) uonoy [elpaway Jeuld
TA V ‘suoiielado Jo ue1sayl 01 Joud panssl
3¢ 01u0dai uononsuod-1sod e s yoday
U0113|0WOD UOKDY [e1paway Wiisiul 1A 8yL

GEOZ Javend v

uoday uonsjdwo)d
uonoY [elpawsy wuau| 1a

"108(04d ay1 Jo Aixajdwod syl 10junooIe
0} payipow usag sey d160] 9NPayds 44

T€0Z Jauend pig

UBld SO UONOY [eIpawsy Td

"199l04d ay1 Jo Axajdwo ay) 104 1UN0IIR
0} paljipow uaag sey 2160f 9Npayds V44

0£0g Jauend pig

yoday ubisaq [eipawsy 1A

6202 1auen® pIg

UEld S0/ UBISa@ [elpawiay 14

(@AIX uonoss v44)
ueld pasodold ay1 uo pouad juswwod agnd

109509 Jaye sAep g peniwiqgns st oY 1A

820z Jauend Yy

aod 1d

‘lencsdde JO S8am OM] UIYIM JUSLLILIOD
algnd Joy paywigns st uejd pasodold ayl

¢S4 auijo [enosdde AM pue vd3
Jaye sAep Gy panwqns si uejd pasodoid 1A

820¢ Jauend) puz

ueld pasodoid 1A

Apms SaAIeWB) Y
/20z 1auend Yy Aupgisea-/uonebinsaau) eipaway Ta| fesodsiqaisepm
STETTNT) ,S1U8WiN20Q Je9A-IN0 [ 0202 A4—8T0Z A4 siqeIIIRq walosdans
oco_m_omo Lom ;sauljpesq
S)ebJel wJs-buoT Ue a|geIsWl] 9|gesd.o
pw sereq Buuueyg | P L SHERINTE
‘papinoid

SI Jeyl Buipuny ayl uo paseq ‘sjqissod se Apoinb se 108foid siyy Buisjdwod 01 pajedipap SI Buipuny uolleipswal sjgejieAe ||V S|9A8] Buipuny aus yeonped
pa1oaload ayy Aq papoddns suonoe [eipawal 18y10 ou ase alay) ‘pouad Jeyl Buung “siesk anoy Jo pouad e 4ano 186png jueoyiubis e annbal M 4QMSO [enuslod
e Jo (aseyd) 192 1814 8yl JO UOIIDNIISUOD pue ubisag “Buiping 00p-D 8yl Yleausaq uoljelpaal Jajempunolb pue [10s 818|dwod 0] Japio Ul 6T0Z (Ad) Jeak |edsly
ul uoryjowsap Joy paziuoud si yarym ‘Buipiing 0op-D 8yl Jo uondadaxe ayl yum ‘sbuipjing uoddns pue ssadoid juejd uoisnyip snoaseb Jo uoIjoWwap 10} pue
NINMS ‘uoireneaxa punolf [elng Jernusiod 1siiy ay3 oy ajqejrene si (pa12s]as J) 4AAMSO Ue 1eyl ainsua 01 Alessadau awely awil ayl ul paisjdwod aq |im 1a8loid
3yl -uOITeIpaLIal BIP AW [RIUBWILOIIAUS PUe ‘UOIlBARIXS Spunolf eung ‘uorijowsp ‘Buiuorssiwuwodsp Aq palessush a1sem jo Awlolew syl jo [esodsip 1o aus
yeanped ayl 1e 3jing aq 01 (HAMSO) Anjioes [esodsip a1sem aNs-uo ue Je 10 A13unod ayl Inoybinoiyl ajqejieAe ssiljioe) fesodsip Bunsxa sjdiynw e psuoisodsip
ag I 3US yeanped eyl e spsloid w1OoHID 8yl Aq paressuab a1sem Jo sadAl snoueA Jaylaym alenjeAs |Iim 108loid SaAlleuls)y [esodsiq 81Sepn Byl
(90) sanlreusal|y [esodsiqg a1sepn

(psnunuo)) s1ebuel wdas]-Huo yum sareq Buluue|d ‘sauljpesq pue ssjgelsWil d|qesdloid

5-9



(quawieal] Jarempunoio)

T¥0Z Jayend € Hoday uopajdwon uonoy [elpaway 1Q
(uawyeal] Jarempunoio)
6£02 JauenQ T Ueld Y10 U0V [eIpawsy TAd
(quawieal] Jarempunoio)
8802 1auend v uoday ubisa@ [elpawsy 1A
(uawieal] Jarempunoio)
8£0z Jauend , 2 ueld oA ubisa@ Jelpawsy 1d
(uoruod a1sepn) voday
80 Jauend v U0119|dwoD UOIY [e1paway Wil Td
(uoruod a1sepn)
Geoz JauenQ T ueld Y10 UOIDY [eIpawsy Td
(uoruod a1sepn)
GE0z Jauend T voday ubisa@ |e1pawasy T1d
(uorod
v€0T Jauend v 31SeM\) Ueld dYMOM ubisaq [eipawisy 1A
¥E0Z JOUENd | 2 aoy 1a toHov
lelpaiisy
€60z 1auend v ueld pasodoid 1Q ¥ NINMS
SIETTIV ) ,SIuaWN20Q Je3A-INO | 0202 A4-8T0Z Ad EICEIENIEY 109loudgns
uoisIgaq 4oy} Saulpesq

s1ebue] wua]-buo
Y ssreq buluueld

pue ajgelsWll  3|qeadlog

"$1S09 [enuue az1j1ge1s 01 1)1S9q ayl BuLIBpISUOD OS[e JJIYM HMIOM pjal} SNONUITUOD dARY 0] paduanbas pue yum |gjjeled
uI passalppe Buiaq s10aloadqns siayro ayy yum ‘19sfosd Auoudisaybiy sy st ¥ NINMS “Ss10aloadgns orul padnolb SNIAIAS 2T 10 S1SISU0d NO SPuUnois Jeung ayl
(50) MuN 8jgesadO spunots [ering

(psnunuo)) s1ebuel wdas]-Buo Yyum sareq Buluue|d ‘sauljpesq pue ss|gelsWil d|qesdlois

5-10



£Y0Z Jaend i

pvoday uonsjdwo)d
uondY [erpawsy 74 € NINMS

T¥0Z Jauend 2

ueld YI10AA UOIDY/ [eIpaway TA € NINAMS

T¥0Z Jauend 2

uoday ubisa@ [eIpaway TA € NINMS

Tv0Z Jouend .1

ueld 1o ubisa@ [etpawsy 1A € NINMS

Gy0z Javend ;2

uoday uonsjdwo)d
uoIY [elpawsy TAd ¢ NINMWMS

£v0Z Jouend v

(quawieal] Jarempunoio)
Ue|d 10/ UOIDY [elpawsy TA ¢ NINMS

(quawiyeal] Jarempunoio)

€0z Jauend € Hoday ubiseq [e1paway 1A 2 NINMS
(quawyeal] Jarempunoio)
€v0g Jauend ¢ ueld >ioM ubisag [e1paway 1A 2 NINMS

Zvoz Jauend e

(uoruod aisepn) voday uons|dwod
UOIY [eIpawsy WLslul Td ¢ NINMS

(uoruod a1sepn)
Tv0Z Jouend ;2 ue|d 3J0A\ UOIOY [BIpaway 1A 2 NINMS
(uoruod aisepn)
Tv0Z Jouend ;2 Hoday ubisag [e1paway 1A Z NINMS
(uoruod a1sepn)
Tv0C Jauend I ueld >0 ubisag [e1paway 1A 2 NINMS
0v0z Jouend ;e aod 1d
0v0Z Jauend) T ue|d pasodold TQ _m_um,%wm/m
6£0C Jauend ¢ (Kressaoau ajepdn yi) Apnis Aujigisess TA| pue 2 SNIAIMS
SjusWWoD ,Siuswnaoqg JedA-INO | 0202 Ad4—8102 Ad a|qeJantjadg 108loudgns
uois1daq 4o} _saulipesq

s19bae] wua] -Huo
ypm sereg Buluueld

pue ajgelsWl]  8|gqeadloNg

(penunuoD) (50) MuN djgesadO spunols fering

(psnunuo)) s1ebuel wdas]-Huo yum sareq Buluue|d ‘sauljpesq pue ssjgelsWil d|qesdloid

5-11



1¥0Z Jauend | T

voday uone|diod uondy [eipawsy 1a

02 Jouend €

(quawieal] Jarempunois)
ue|d IO\ UOIOY [elpaway 1A

y¥0C Jauend ;e

(quawieal] Jarempunoio)
yoday ubisa@ |e1pawsy Td

702 Jauend , 2

(quawieal] Jarempunoio)
ueld YoM ubiseq [e1pawsy 1d

yy0C Jauend 2

(uoruod a1sepn) uoday
uona|dwo) oY [eIpaway wieu| 1d

(uoruod a1se M)

Zv0z 1auend v UBld YO UOIDY [eIpawsy 1A

(uoruod a1se M)

Zv0z Jauend & voday ubisaq [elpaway TQ

(uoruod a1sepn)

20z Jauend ;.2 ueld IO uBisaqg [elpawsy 1A
T0Z J3UenQ v aod 1d uonoy
Tv0Z Joueno ;.2 ueld pasodoid 1Q [eIpaWaY OF
0v0c Javeno v (Aressadauarepdn y) Apnis Aujiqisesd TA| pue 2 SNIANMS

0v0z Jauend T Hoday uona|dwod uoldY [elpaway 1A

8£0¢ Javend v UBld YO UOIDY [eIpawsy 1A

8€0¢ Javend ;€ poday ubisaq [elpawsy 1A

80z Jauend 2 ueld YoM ubisaq [elpawsy TQ
uonoy
€02 J3uend v aod 1d [eIpaway 9
LE0Z 1auend , 2 ue|d pasodoid TA| Pue G SNINMS

Sjuswwo) ZSiuswinaod JesA-INO 020Z Ad—810¢ Ad a|geJdanl|ad 108loadgns
uolis19aQ Joy SeunpEaq

s19bae] wua] -Huo
ym sereg Buluueld

pue ajgelsWl]  8|gqeadloNg

(penunuoD) (50) MuN djgesadO spunols fering

(psnunuo)) s1ebuel was]-Buo yum sereq Buluue|d ‘sauljpesq pue s9jgelsWl] d|qesdloid

5-12



9v0Z Jeuend , T yoday uona|dwo) Uondy [elpawsy Td
0z Jauend iy Ueld X0\ UOINOY [eIpawsy Td
0z Jauend € voday ubisaq [elpawsy 1A
0z Jauend T ue|d 310\ ubise@ |eIpawsy 1a
£y Jouend e aoy 1d
€v0¢ Jauend |1 ueld pasodold T
Zv0g JauenQ ;e Apnis Ayjigisesd 1@
wnpusppy uonoy
Zv0e Jauend |1 uoday uonehnsaAu] [eipawsy 1A Jelpawiay
wnpusppy GyT pue
0v0Z Jauend ue|d YoM uoiebnssAul jeipawsy TA| ‘0T ‘6 SNIAMS
SUETIe) ,SIuBWINJ0Q 1eaA-INO | 0202 A4-8T0Z A4 a|gedanl|ag 198loadgns
uoisIoaq 4oy} ~Sauipesq

s1864ae] wua] -Buo
ypm sereg Buluueld

pue ajgelswll 3|qeadlog

(penunuoD) (50) MuN djgesadO spunols fering

(psnunuo)) s1ebuel wdas]-Buo Yyum sareq Buluue|d ‘sauljpesq pue ss|gelsWil d|qesdlois

5-13



g0z Jouend v

yoday uonsjdwo)
UOINY [eIpawsy 1A 025 NINMS

20z Jauend ;.2

ueld
SO UONDY [eIpaWdy T 025 NINMS

20z Jauen0 ;2

Hoday ubisa@ [elpawiay 1A 025 NINMS

ueld

20z Jauend |1 YoM ubisaq [e1pawsy 1A 025 NINMS
Ty0g JouenO € aod 1d 025 NAIMS
Ty JouenQ , T ueld pasodold TA 025 NIAMS
0v0g JaueNnQ € Apnis Annigisead 1A 025 NIAMS
uoday

00z Jauend .1 uorebsanu| [erpawisy 025 NINMS
ue|d

6802 Jouend |1 MO uonebIsanul [elpaway 025 NINMS
uoday uonsjdwo)d

ev0z Jouend v uonoy [elpaway 1A /v NINMS

Zv0z Jauend . 2

ueld
SUOM UONOY [BIpAWaY TA 22y NAIMS

Zv0z Jauend o 2

Hoday ubisag [eipaway 1A 2.y NINMS

ueld

Zv0z J1auend 17 YO ubisa@ [etpawsy 1A 2/y NINMS
T¥0g JaueNnQ € aod 1a 2.y NINMS
TvOZ 1a1End | T ueld pasodoid 1A z/¥ NINMS
0v0Z Jauend & Apmis Aungisess 1d z2v NAMS
uoday
0v0z Jauend 17 uonebiisaAu| [eIpawsy z/v NINMS

ueld| spunois Jeung

6£0¢2 Jauend . T YO uonebiisaAul [erpawsy 2.y NIAMS [euoIIpPY

SjUBLILLOD _SuaWIN%0Q JeaA-INO | 0202 A4-8T0Z A4 a|qedani|aQ 108foudans
uoisIoaq 4oy} ~saurpeaq

s1864ae] wua] -Buo
ypm sereg Buluueld

pue ajgelswll 3|qeadlog

(penunuoD) (50) MuN djgesadO spunols fering

(psnunuo)) s1ebuel wdas]-Huo yum sareq Buluue|d ‘sauljpesq pue ssjgelsWil d|qesdloid

5-14



8v0¢ Jauend v

uoday uons|dwo) UoNdY [elpawsy 1A

1y J9uend 2

UB|d SO UONOY [eIpaway TQ

1y J9uen0 2

(ubrsa@ 9606) Loday ubisa@ |e1paway 1A

9v0Z 1auenQ v

ue|d YoM ubiseq [e1pawsy Td

9v0z Jauend T

uoisiosq Jo p10dsy TQa

G0z Jauend v

ue|d pasodoid 1A

S0 J81END T

voday Apnis Aujigisesd 1@

0z Jauend | e voday uonebnsaaul [eipaway 1A $92IN0S
€v0Z 1auend v ue|d YJ0M uolebisaAul [elpawsy TA|  Jejempunoid
€0z Jauend e uoday uonebnsaaul aus 1a [euolIppY
Zv0z Jauend e ue|d »I0\ uolrebiisaAul au1s 1A [e1ua10d
2502 Jauend 2 yoday uons|dwod uonoy [elpawsy Td|  g-TTZ NIAIMS
80z Jauend ; z uejd 10\ UOIIY [eIpawsy Td —592I1N0S
80z Jauen0 ;2 (ubisa@ 9606) Loday ubisaq [elpaway 1A awn|d
70z 18uend v ueld Y10 ubiseq [e1pawsy 1d 1SaMyInos
STTETTITS) ,SIuaWN20Q 1eaA-INO | 020z A4-810Z Ad EISEIENIEL] 108loudgns
uoisioaq Joj _sauljpesq

s18bae] wua]-buo
U sajeq Buluueld

pue ajgelsWi] a|qesdloig

"SUOIIOR [eIpawWal Ja1empunodb ayl 919]dwod 01 Juawieal] aseyd panjoSsIp pue
‘uonoe jeipawsaienusiod pue s8a1nos [euolppe Aue Ayuspl 01 uoebilssAul ue ‘g-TTz NIAIMS 404 UOIIOR 82IN0S [RUOINPPE U SBPN|oUl NO J8leMpunois) ayL
(T0) MUN 3[qeladQ Jarempunols

(psnunuo)) s1ebuel wdas]-Buo Yyum sareq Buluue|d ‘sauljpesq pue ss|gelsWil d|qesdlois

5-15



yoday
8v0¢ Jauend v uons|dwo) uoNdy Jelpawsy wualu| Tg
9v0z JauenQ € Ue|d SO/ UOIDY [elpawsy T1d
90z Jauend ;2 poday ubiseq [elpawey 14
9v0Z J8uenQ T ueld Y10 UBIsSeq [elpaway 1A

G0z Jauend , T

voday Apnis Aujigereal 1@

£v0z Jauend 2

ueld YoM ANjigereal] TQ

G0z Jauend

dod 1d

G0z Jauend 2

ueld pasodold T

0z Jauend e

voday Apmis Aupigisesd 1@

02 Jauend ,.T uoday uonebiissAul Jeipawsy TQ sawin|d aseyd
Zy0g Jauend | I ueld Y40 uolebiisaAul Jelpawsy 1a -panjossig
SJUBWILLIOD ,SIuaWN20Q 123A-INO | 0202 A4-8T0Z Ad a|gedanl|ag 109loudgns
uolsIoaq 4o} Saunpeaq

syebue] wua]-BuoT
pm sereg Buluueld

pue ajgelsWl] a|qesdloig

(T0) MUN 3[qeladQ Jarempunols

(psnunuo)) s1ebuel wdas]-Huo yum sareq Buluue|d ‘sauljpesq pue ssjgelsWil d|qesdloid

5-16



02 JaUend T

yoday
U013 dWoD UoNIY [eIpaway Td

Zv0g J1auend v ueld Y0/ UONDY [eIpaway Td

Zy0z Jauend e poday ubiseq [elpawsy 1A

Zv0z Jauend 2 Ue|d X0 ubisaq [etpawsy 1a

Tv0Z J9UEND aod 1d

Tv0Z Jauend 2 ueld pesodoid TQ Z uonay

0v0Z J81end v Apms Aupigisesd 1Q [e1paway
voday

Zv0z 1auend uoI8IdWoD UoIVY [elpawsy Td

Ty JouenQ ;2 Ueld YO/ UOIDY [eIpawsy 14

Ty0C JavenQ) |1 poday ubiseq [elpaway 1Q

0v0z Jauend v ueld 10/ UBIseq [elpaway TQ

0v0z Jauend ;2 aod 1a

6£0¢ JoUen0 v ueld pesodoid 1Q T UoIOY

6£0Z JauenQ 2 Apnmis Anjiisead 1@ [elpaway

SITETTIT ) ,SIuBWINJ0Q JesA-INO [ 0202 A4—8T0Z A a|qedani|aq 19eloidgns
uoIs19aQ
Jo} s1ebae | SauIpesq

waal -fuo yim
sereq bBuluue|d

pue a[gelswil 3|qeadlog

"pauIwWIalep uaag 19A10u aney buirdnol

yoea ulyum sNIAIAMS ayl ‘1anamoy SNINMS Jo sButdnoab omi 1oy pauueld si 198load syl *Sa4n1aniisiaylo pue
sBuipjing aus yum Anwixoad asojd Ul aJe 1eyl SIUN [eLS aJe Sease asayl Jo AUBRIAl "UOITRUILLRIUOD S|I0S PaIJIIUSPI YIM Seale JO Jaquinu B0 S1SISuU0d NO S|I0S ay L
(70) 1un 8|geaadQ s|10S

(psnunuo)) s1ebuel wdas]-Huo yum sareq Buluue|d ‘sauljpesq pue ssjgelsWil d|qesdloid

5-17



S0z Jeuend , 2 noday Uona|do) UoIRY [elpaliay 1d
9502 Jauend .. Ueld YO/ UOIDY [eIpaway TQ
9502 Jauend v poday ubiseq [elpaway TQ
G50z Jauend v ueld IO ubisaqg [elpawsy 1A
GG0 Jauend v aod 1d
¥50¢ JouenQ T ueld pesodoid 1d
€502 Jauend € Apmis Amjiqiseay 1@
2502 Jauend v poday uoiehissau] [eIpawsy 1Q
TS0Z JUEeND UB|d SHOA UOIERIISAAU| [eIpALSY 1 VN
STTETTIS) ESTIETIRNTY JB9A-INO | 0202 A4-8T0Z A4 EISEIENIEL] 108loudgns
uoIsI9aq 10} SeuTpERG
Hﬂm_m%mmg%&%_“%n_a pue a|0eIaWI]  3|0eadloiLs

"eale 94NQ pue AN|Ioe) Y1 WO)
jouns pue ssasoid abieyasip 1eyl Say2dIp [eIIN0 8yl sspnjoul osfe 1| “ANjIoe) UOISIaAU09d 94Na Buneiado Ajualind syl yleaulapun pajeao] ate SNINMS 3Sayl
*AN[19B) UOISIBAUOD 24N 8yl JO UOIIONIISUOD 0] Joud uoIleuILLLIUOD [I0S JO NSl B SB PallIuapl SNIANMS sapnjoul NO spios BulApspun 1ulidioo4 °4Na syl

(80) 1un 8jeaadO sjl0s Bulkjaspun utidiooq °4nQ

(psnunuo)) s1ebuel wdas]-Buo Yyum sareq Buluue|d ‘sauljpesq pue ss|gelsWil d|qesdlois

5-18



0T2-0/60.-0

6202 Jauend |1 ueld YJOAN UOIOY [eAoway TA
0T.-0/60.-0
8¢€0¢ ‘_mtm:O Ev winpueiows|n uondy 1d
8802 1auend ;2 0T/-0/60.-0 VO/A43 1A
0TL awsa
8e0g Jauend T -0/602-0 (UonenjeAg a)s) UOIBIYIION [eAowdy Td 0T.-0/60.-0
8e0g Jauend 607-0 UE|d YIOM UOOY [eAoWaY TA
880z Jauend € 607-0 WNPUBIOWSA U0V Td
880z Jauend , 2 607-0 VO/A3 1d
820z Jauend I 607-0 (Uolrenjeng a)S) UOIEIYIION [eAOWSY Td arsa 60v-0
sbuipiing
6502 1auend ol Jamo ] Buijoo) uejd YI0AA UONOY [eAowdy TA
6802 Jauend |1 sbuipjing Jamo] Buljoo) wnpueIoWIA UoNdY Td
880z 1auenQd v sbuipjing Jamo_ buijood wo/A3 1d
sbuipjing Jamo awsda
880z Jauend e Buiood (uonenjeaz aNs) uoleIYNON [eAowsy TA| siemo] Buljood

1802 Jauend |1

s|10S pue
sge|s SpreAydIMS Ueld JIOA UOIDY [eAOWSY Td

980z JouenQ v

S|I0S pue sge|s SpJeAUdIMS WNpUBIOWSIA UONOY Td

980z JauenQ €

S|10S pue Sqels spieAyoIms vo/A3 1d

S|I0S pue sge|s spieAydums aza
980z Jauend , 2 (uonenjeAg 8us) UOIBOYIION [eAOWSY TA spieAyoums
SJUBILIOD ZSluawndoQ JeA-INO | 0202 A4—8102 A4 a|qeJanl|aq 108loudgns
uolsIoaQ Jo} _saunpesq

s1ebue] wua]-buo
yim sareq Buluue|d

pue a[gelsWll 3|qeadioy

"819|dw 09 01 SIeBA GT JO [B101 B &YEl M NO a®d
3yl ‘palesaush sswnjoA Aujioes ayl oy Junodde 0} Ajealbo] pasusnbas si uoisuedxs 4SO ‘Buissaibold SI uoliowap Sy uolnsodsip 1oy sjgejieAe (saseyd)
S|199 aARY 01 JapJo ul 7@ Inoybnoiyl pa1oniisuod ag 1snw 4gASO [enualod ayr uiyum (saseyd) s|jad [euolippy "a1sem 10430 Siyl Buindsdoe jo sjgeded pue
pa1onJ1su09 aq 1snw 4AMSO [erualod ayl ‘Ajlreuoinppy "4nddo ued gz a8104aq pals|dwod ag 1snW eyl SalliAIIoe Y 1OHID-UOU 818 UOIIBAIIOBap pue ‘|eAOWal
usodap ‘uoneziialoeleyd ANjIoe4 “suolpuod ay1oads s Anroey yoes uo paseq Ajprendolidde passalppe ag M pue (sy9) seale [eaiydeifoab ojul padnoib ale
SaIN[IoB) J13YI0 V1DHTD J8pun pauoinsodsip aqg Sainjioe) ayl eyl sainbal yeyl uonewsojul Builsxa uo paseq ‘Nun sjgesddo SIYl UlyUM uoisnjoul 1oy pareubissp
usaqg aAey Apealje SalIoe) awWoS $s8d0id 1O0H3ID 8yl Buiziin pauoiisodsip aq jm Yeyl siosloidgns ojul padnosb samjioey Auew Jo S1sI1su0d NO A®A

(0T) MuN 3jgeiadO BuIUOISSILLIOIBT puUBR UONRUIWERIU023]

(psnunuo)) s1ebuel wdas]-Huo yum sareq Buluue|d ‘sauljpesq pue ssjgelsWil d|qesdloid

5-19



V-EEE-O0/EEE-D0

L¥0Z J9uend) v UBId YO UOHOY [eAOWwsY TA
V-€€E-D/EEE-D
L0z Jauend e WNPURIOWaIA UONIY T

1¥0Z Jauend 2

VEEE-O/EEE-D VO/AT 1d

Ly Jauend | 1

V-E£€-D/EEE
-0 (uoienjeA3 a)IS) UOIRIYIION [eAowsy TA

dzd
V-EEE-O0/EEE-O0

9v0z Jauend |1 GTE-O UBId YI0M UONDY [eAOWSY Td
Sy JauenQ v GTE-O WNPUBIOWSIA U0 TA
G0z JaueNnQ 2 G1€-0 vO/43 1d
Gy JauenQ |1 G1€-0 (Uonenjeng aus) UOIBIIION [eA0WdY Td a=za sre-0
y¥0C Jaueno ;2 GEE-O UBId YI0M UONOY [eAOWSY Td
y¥0C Jauen0 |1 GEE-O WNPUBIOWSIA UOIOY TA
€v0z JauenQ e gee-0 vo/43 1d
€v0z JauenQ € Gee-O (Uoljenjeng a)iS) UOIBIIION [eAowWaY Td aza Gee-0
V.E€-D/L€€-0
20z Jauend e ueld 3O UONOY [eAowdy TA
V.1E€€-D/L€€-0
v0e hmt.m:O ocN winpueiows|A uondy 1d
Zyoz Jsuend T V.€€-0//€8-0 VO/A3 1d
V.E€-0/L€€E azd
T¥0Z Jauend v -0 (uonenjeAg 8Ng) UOIBOIION [eAOWSY TA| V-LEE-D/LEE-D
T¥0Z Jauend € 02/-0 Ueld M0/ UOIY [eAowsy Td
T¥0C Jauend , 2 02/-0 WNpUBIOW3A UoINY Td
T¥02 J81end T 02/.-0 ¥oMA3 1d
0v0Z Jauend v 02.-0 (uoirenjeng auS) UOIEBIIION [eAOWSY Td a=zda 0z.-0
0v0Z Jauend v 009-D Ueld M0/ UOINY [eAowsy Td
0v0Z J8uend e 009-O WNPUBIOWA U0V TA
0v0z Jauend , 2 009-0 VO/A3 1d
0v0Z Jauend T 009-D (uoirenjeAg auS) UOIEBILIION [eAOWSY Td azd 009-0
Sjuswwod Nmucw_.c:oon_ JesA-1NO 0202 Ad—8T0¢ A4 ajgedanl|ad How_.o\_anzw
uolisidasg J10j)

s1864e] wua] -Buo
ypm sereg Buluueld

;seulpeaq

pue ajgelsWil 8|geadlog

(0T) MuN 3jgeiadO BuIUOISSILLIOIBT puUBR UONRUIWERIU023]

(psnunuo)) s1ebuel wdas]-Huo yum sareq Buluue|d ‘sauljpesq pue ssjgelsWil d|qesdloid

5-20



(920 sapnjoun) 0T VO

2v0z Jauend ;.2 ueld JIOM UONOY [eAowdy TA
(922
2y0g Jauend I -0 Sapnjoul) OT-V9 WNpUeIoWsA U0y Td
T¥0Z Jauend e (922-0 sepnjoun) 0T VO VO/A3 1d
(922-0 sapnjour) 01 awsda
Ty0Z 1auend ;2 VO (uolyenjens a)S) UOIEIYIION [eAowsy Td 0T VO
(Wa1SAS 1UBWIRAL L 91BWOIYD JaWLIOS
919-O Pue 1UB|d Juswieal] abemas GT9-D
80z Jauend I SopNjoUl) T VO UBId O UOIY [eA0WsY Td
(Wa1sAS JuawIRall 91RWOIYD
Jawlio4 9T9-D pue 1ueld luawieal] abemes
1y0Z Jauend v GT9-O SapNjoul) T WO WNpUBIOWSIA U0y 1A
(Wa1SAS JuBWIRaL |
3leWwoly) Jawlo4 9T9-D pue 1ueld Juswieal]
L¥0g J3uend ¢ abemas GT19-O sapnjoun) T vo vo/33 14
(Wa1SAS 1uBWIRal] 91BWOIYD JBWI0H 9T9
-0 pue jueld 1uawieal] abemas GT9-O sapnjoul) azd
L¥0Z Jauend I T V9 (uoienjeng 8uS) UOIBILIION [BAOWRY Td T V9
V-0T€-0/0TE-D
6v0¢ Javend T ue|d XI0A\ UONOY [eAowsy TA
V-0T€-0/0T€-D
8v0¢ Jauend v WwiNpuBIOWdIA U0y Ta
8v0¢ Jauend ;2 Vv-0T€-0/01€-0 VO/A3 1d
V-0TE-D/0TE a=zd

8702 J8uend T -0 (uoienjeAs 8NS) UOIBIYION [eAOWSY TA| V-0TE-D/0TED
870z Jauend v TEE-O UBId YIOM UOINY [eAowsy T
870 Jauend g TEE-O WNPUBIOWSIN UoINY Td
870z Jauend T T1€€-0 vOA3 1d
1¥0z J8uend v 7€€-0 (Uoenjeng auS) UOIEBILIION [eAOWSY Td asd T1ee-d
S)UBILIOD ,SIUBWIN20Q JesA-INO | 0202 A4-8T0Z Ad a[qeJaniag 109loadgns
uolisidaq 0} Saunpeaq

s1ebue] wua]-HuoT
ym sereg Buluueld

pue ajgelsWil 8|geadlog

(01) MUN

ajqedadO BulUOISSILILLIOdS pue UOIEUILRIU0Ia(]

(psnunuo)) s1ebuel wdas]-Huo yum sareq Buluue|d ‘sauljpesq pue ssjgelsWil d|qesdloid

5-21



880z Jauend ;.2

(82.-0 pue -¥g/-O sapnjoul) ¥T v
Ueld MO UOIOY [eAowdy TA

8e0z Jauend , T

(82,0 pue v
-z/-D $8pN|oul) $T WO WnpueIows|A Uuoloy 1a

102 Jauend & (82-Opue W-z/-D sepnpoul) ¥T v VO/A3 1d
(8220 pue W-y2/-O sspnjou) ¥T awsa
1802 13uend ;2 vO (uonenjeng a)S) UOIBIYIION [eAoWSY 1A vT VO
(ST-O sapnou) €T VO
Tv0Z Jauend ueld YI0AA UOIOY [eAowy TQ
T0Z Jauend e (STP-O sapnjour) €T D WnpueIloWsd|A UodY 1A
Tr0Z J8uend 2 (ST-D sepnjoun) €T vO vO/A3 1d
(ST¥-O sepnjoun) €1 aza
T¥0Z Jauend , T v (UonenjeAs auS) UOIBIYIION [eAOWSY TA €T VO
SIUBLIWOD LSuswnaog 1eaA-INO | 0202 A4-810Z Ad S EIENIE e 108fo.dans
uolsIdoeq Jo} “saunpesq

s18bue] wua]-buo
pm sareq Buluueld

pue ajgelsWl]l 9jgesdsog

(0T) MuN 3jgeiadO BuIUOISSILLIOIBT puUBR UONRUIWERIU023]

(psnunuo)) s1ebuel wdas]-Huo yum sareq Buluue|d ‘sauljpesq pue ssjgelsWil d|qesdloid

5-22



qels

L¥0¢ JaUENd € 0ve-O Uoday uonsIdwo) uoNdY [eIpaway 1A
9%0Z Jauend puC gelS 0rE-O Ueld Y10\ UOIDY [elpsisy 1A
ge|s ove-0
9%0z Jauend 2 poday ubisaq [elpawsy TQ
gels ove-0
9v0z Jauend 1 ueld Y0 ubisa@ [elpaway TA

Gy0c JavenQ €

gels 0ve-0 dod 1d

SpOZ Jauend | T

qelS 0ve-O Ueld pasodold 1A

vy0C Javend ;e

qels ove-0 Apms Anjiaiseas 1a

702 Jouend T

ge|s ove-0
uoday uoiebiisaaul Jeipaway TQ

Zv0z 1auend e gelS 0vE-O Ueld SO Uoljebiisanul [elpaway 1Q gels ove-0
qels
9¥0z Jauend T 60v-0 H0day uoladwoD uonoY [elpawsy 1a
gels 60v-0
vy0C Jauend v ueld >0 M UoIaY [eIpaway Td
0z JauenQ € gelS 60v-O Hoday ubisaq [e1paway TQ
gels 60v-0
vy0C Jauend ;2 ueld 4o ubisa@ [elpawsy 1A
£v0z 1auend ge|S 60v-0 doY 1d
ev0z Jauend ;2 gelS 60v-0 Ueld pasodoid TG
Zv0g JauenQ v qelS 607-0 Apmis Aujiqisess 1a
qels 60v-0
Zy0g Jauend , 2 Uoday uonelinssaul eipswsy Td
0v0zZ Jouend v geIS 60v-O Ueld X0 Uoljebiisaaul [elpawsy 1a gels 607-0
SjusWIWoD Z,Siuawinaog JedA-INO | 0z0z Ad-8T0Z A4 ageaanl|ad 108loudgns
uois1oaq 4o} saupesq

5-23

s19bae] wua]-Huo

pue ajgelswl] a|gesdloig
ym sareqg Buluue|d

"SNO S|10S pue @A a8yl yum dejisAo [[Im pue 9191dwod 0] SIeaA GT 4O [e10] B el |IIM NO Sqe|S pue

S|10S 8y ‘uona|dwod 1oy uonae sjeudoidde ayy paulLIBIap [[IM SO 8l UIYIM UsXel suoljoe snolaald pue sansuaioeseys [earsAyd ayl “Ajuo sasodind Buruueld

J10J pareubisap ase s1oaloidgns asayl “Ssuonpuod JIdads seare yoea uo paseq ‘Ajerendoidde passalppe aq [IM SO ul padnolb ase sgejs JaylQ 'ge|s Yyoea oy

paiiuapl syosfoidgns oiy1oads aaey saijioe) woddns pue ssadoid sbie| syl sUS yeanped syl 1e sgejs SnoueA ayl ssalppe 01 s1osfoidgns Auew sureluod NO SIUL
(TT) MuN 8jgesadO sge|s pue s|10S

(psnunuo)) s1ebuel wdas]-Huo yum sareq Buluue|d ‘sauljpesq pue ssjgelsWil d|qesdloid




6702 Jauend 2

qeIs
02/-O Modey uons|dwod Uiy [eIpaway 1d

102 J3uend v

gels 0¢.-0
ueld Y10\ UOIDY [elpawiay T

L0z J9uend

gelS 0z/-D woday ubisa@ [elpawsy TA

L0z 19uend e

QeIS 02-0
Ueld 310/ uBIsa@ [erpaway 1A

Lv0Z Jauend T

gels 0¢/-0 dod 1d

90z JauenQ €

qelS 0¢/-O ueld pasodold 1A

9v0z 1a1end , T

qeIS 0z2-0 Apmis Aujigisesd 1@

Si0g Jauend ¢

ge|s 0¢.-0
uoday uoiebiisaaul Jeipaway TQ

y¥0z Jauend , 2 gelS 02/-D ueld 4o uonebiisaAul Jerpawsy 1d qeIS 0z.-0
qels 0T
6v0¢ Jouend € -0/60/-0 Hoday uons|dwod uonoy [erpawsy 1a
qelS 0T.-0/60L-0
8v0¢ JavenQ T ue|d Y0\ UONOY [elpawsy 1A
qels 010
8702 J8uend T /60.-0 Hoday ubisag [erpawsy 1A
qelS 0T.-0/60L-0
Lv0g J3uend iy ue|d YoM ubisaq [e1paway 1d
10z Jauend ;2 gelS 0T/-0/60.-0 AOY 1d
90z Jauend gelS 0T/-0/60.-0 Ue|d pasodold Td
9v0z JauenQ 2 qelS 0T1/-0/60L-0 Apmis Aujigiseas 1Q
qelS 0T.-D/60L-0
Sy0z Jauend i voday uonelnssaul [eipaway 1A
ae|s aels
0z Jauend , 2 0T/-D/60L-D Ueld YO uoiebissaul [eipawsy 1d 0T/-0/60.-0
SjusWIWoD ,Siuswndog JedA-INO | 0z0z Ad-8T0Z A4 algeaanl|ad 108loudgns
uois1oaq 4oy ssupesq

s19bae] wuaa] -Huo
ym sereg Buluueld

pue a[gelsWil 9|gqeadlog

(TT) 1un 8jgeaadO sge|s pue s|ios

(psnunuo)) s1ebuel wdas]-Huo yum sareq Buluue|d ‘sauljpesq pue ssjgelsWil d|qesdloid

5-24



250z 1auend €

QBIS V/EED
/1£€-0 Voday uons|dwo) uonay [elpaway 1a

TS0Z Jauend) .1

QeIS VEE-D/LEED
Ueld SO UOIDY [eIpawWdy T

0502 J3uend v

gels v.Ee-0
/L€€-0 Hoday ubisaq [elpaway TQ

0502 Javend ;e

QelS V/E€-D/L8€-D
ue|d YoM ubisaq [e1paway 1d

0502 JauenQ T

gelS Vv.E€-O/LE€-0 a0y Td

8y0¢ Javend ;e

gelS V.E-0/LE€-0 Ueld pasodoid TG

8v0¢ JauenQ) T

qeIS v.€€-0/.8€-0 Apnmis Aujigisead 1Q

6v0¢ Jouend 1

/0Ty-O Moday uons|dwod uondY [elpawsy 1a

10z 19uend e

qeIS 0zv-0/0Tr-0
UB|d SO UONOY [eIpawsy 1A

/¥0Z Jauend &

qelS 0Z¥-0/0Ty-0
uoday ubisa@ Je1pawsy TQ

10z 19uend ;2

QelS 02y-0/0Ty-0
ue|d YoM ubiseq [e1pawsy 1Q

90z Jauend v

ge|S 0¢v-0/0Ty-0 dod 1d

9v0z Jaueno ;2

gqelS_0zy-0/0Ty-0 Ueld pasodoid 1A

Sy0c Javeno v

qe|S_0ey-0/0Ty-0 Apmis Auligisesd 1a@

Gy0Z 1auend ;2

ge|s 0¢t-0/0Ty-0
uoday uoiebnssaul Jeipawsy 1Q

qels
L0z 19uenQ € VLEE-0/L€€-0 Hoday uonebiisanul [elpawsy 1
gels v.Ee-0 gels
9¥0zZ JauenQ JLEE-D Ueld Y10\ UOIeBIISaAUL [eIpawsy TA| V-LE€-D/LEE-D
gels 0c¢v-0

geIS SQRIS
€0z Jauend 027-0/0T#-O Ueld YoM uoirebiisaaul Jerpawsy 1d 0¢7-0/017-0
SjUBLLILLIOD ,SiuawnaoQ Je3A-INO [ 0202 Ad4—8T0Z Ad alqedant|ad wafosdans
uolis1oaQq 40} sauljpeaq
;saul

s18bae] wua]-bBuo]
pm sareq Buluueld

pue ajgelsWil 9jqesdtoig

(TT) 1un 8jgeaadO soe|S pue s|ios

(psnunuo)) s1ebuel wdas]-Huo yum sareq Buluue|d ‘sauljpesq pue ssjgelsWil d|qesdloid

5-25



€50z Jauend ;2

qelS
0T€-O Hoday uons|dwoD UonaY [eIpawsy 1A

gels 01€-0
2502 JauenQ) | I Ueld MO UONOY [eIpawsy Td
gejs 01e-0
250z 1auend 1 poday ubisaq [elpawsy TQ
gejs 01e-0
1502 Jauend v ueld oM ublsaqg [elpawsy 1A
150¢ Jauend ;.2 qe|S 0Te-0 dod 1d
0502 Javeno v gelS 01E-D Ueld pasodoid 1A
0S0Z Jopend , 2 QRIS 01€-0 APMS Aiisesd 1Q

60 Jauend v

ge|s 01e-0 -0
uoday uoirebisaaul Jeipawsy TQ

8v0¢ Jauend QRIS 0TE-O ueld X0\ uonebiissAul elpawsy Td gelS 0T1e-0
ge|s
1502 Jauend & Gee-0 Woday uonsdwod uonoy [erpawsy Td
ge|s Gee-0
050¢ Javend ;e Ueld MO UOIDY [eIpawsy Td
0502 Jauend ;2 qelS Ses-0 uoday ubiseq [elpaway Td
ge|s Gee-0
0502 Jauend) T ueld YoM ubiseq [elpawsy TQ
6702 1auend i€ ge|S GEe-0 aod 1d
6v0¢ Jouend T gelS Ses-D Ueld pasodoid 1A
8702 J3LeNO ;€ qelS Se€-0 Apmis Alligisesd 1A
ge|s Gee-0
Y0z Jauend v poday uoiehiissaul [eIpawsy 1Q
/¥0Z 18uend) T geIS GEE-O ueld Y40 uonebiissAul [elpawsy 1a ge|S GEE-0
SjuUsLIWIOD ZSiuswindod Je3A-INO [ 0202 Ad4-8T0Z Ad a|qeJantjad 108loadgns
uoIS199Q 40} SeuTpERd

s19bae] wuaa] -Huo
ym sereg Buluueld

pue a[gelsWil 9|gqeadlog

(TT) 1un 8jgeaadO soe|S pue s|ios

(psnunuo)) s1ebuel wdas]-Buo Yyum sareq Buluue|d ‘sauljpesq pue ss|gelsWil d|qesdlois

5-26



G502 Jauend) |1

qelS V-€E€-D
/e€-0 poday uons|dwod uondY [elpawsy 1a

€502 Jauend €

qelS V-EEE-0/EEED
UBld SO UONOY [eIpawsy TQ

€502 Jauend &

ge|S V-€ee-0
/€€€-0 Hoday ubisaq [etpaway 1d

€502 1auend 2

QRIS V-€E€-0/€E€0
Ueld 310/ uBisa@ [elpaway 1A

2502 J31enQ

gels Vv-€€€-0/6EE-0 dod 1d

2502 Jauend ;.2

qe|S V-£€8-0/gge-0 Ueld pasodold Td

1502 Jauend v

gels_v-ee€-0/gee-0 Apms Auigises 1@

Qels v-EEE-0/EEE-0

670z Jauend v

gels ste-0 Apms Anjiaisesd 1a

6v0¢ Jouend ;2

ge|s §1€-0
uoday uonebiiseau] [eipaway T

1502 Jauend ;2 voday uonehiisaaul eIpaway TA
Qe|IS V-EEE-O qels
0502 Jauend € JEEE-D UBId YJOM UONRBIISAAU] [eIpaWdY TA| V-E£E€-D/EEE-0
gels
250z Jauend v GTE-O Woday uons|dwod uonoy [elpawsy 1d
ge|s G1e-0
160 Jauend € ue|d Y10\ UOINY [elpswsy T4
ge|s G1e-0
1502 Jauend e yoday ubisaq [elpaway 1d
ge|s G1e-0
150z Jauend .2 ueld o ubiseq [erpawsy Td
0502 Jauend v Qe|S GTE-0 Adod 1d
0502 J8uend 2 gelS G1e-0 ueld pasodold 1@

/02 J3uend v QeIS GTE-O Ueld Y0\ uonebnssaul [elpawsy 1d ge|s Sre-d
SJUBIWIOD ,Suawnoog JTesA-INO | 0202 A4-8T0Z Ad a[geanljag 109loadgns
uoisioa( 0} Seunpesd

s19bae] wuaa] -Huo
ym sereg Buluueld

pue a[gelsWil 9|gqeadlog

(TT) 1un 8jgeaadO soe|S pue s|ios

(psnunuo)) s1ebuel wdas]-Huo yum sareq Buluue|d ‘sauljpesq pue ssjgelsWil d|qesdloid

5-27



0502 1auend T

SQeIS LT VO ST VO €1 VO <1
V9 '6 O Uoday uone|dwioD uoiay [elpawsy Td

L¥0Z Jauend v

SIS LT VO ‘GT VO ‘€T
VO 2T VO ‘6 VD UBld YI0M UOIY [elpawsy Td

10z 19uend v

SQEIS LT VO ‘ST VO
‘€T VO ‘2T VO ‘6 VO uoday ubisaq [eipawsy 1d

10z 19uend e

SQeIS /T VO ‘ST VO €T VO 2T VO 6 VO
ue|d YoM ubisaq [e1paway 1d

90z Joauend 1

SQe|S

L0z Japend T LT VO 'ST VO ‘€T VO TT VO '6 vD Aoy 1d
SQeIS LT VO

9v0z JauenQ € 'ST VO ‘€T VO ‘2T VO ‘6 VO Ueld pasodoid Td
SQeIS LT VO

'ST VO ‘€T VO ‘2T VO ‘6 v Apmis ANigises 1Q

SQRIS LT VO ‘ST VO €T VO CT VO 6 VO

Sy0z Jaueng e voday uonebnssaul [eipaway 1d SIS LT VO
SARIS /T VO ‘ST VO €T VO 2T| ‘ST VO ‘€T VO
0z J8uend T V9 '6 VO ueld Yo uonebiisaAul felpawsy TA| 2T VO ‘6 VO
aels
G50z Jauend e 7€€-D Uoday uone|dwod UoNIY [elpawsy Td
qels 1€€-0
502 Jauend 2 UB|ld IO UOIDY [eIpawsy 1A
¥50g JauenQ ¢ ge|S TeE-O Hoday ubisaq [e1paway Ta
qels 1€€-0
502 J8uend . T ueld YJoM ubisaq [e1paway 1d
€502 1auend ¢ gelIS 1€€-0 aod 1d
€502 1auend 1 ge|s Tee-O Ueld pasodoid Td
2502 Jaueno € qels tee-0 Apnis Anjigisea 1Q
280z Jauend I gelS TE€-D uoday uonehissaul Jeipawsy 1d
1502 Jauend 1 gelS TEE-D ueld YoM uonebiisaAul Jerpawsy 1d qelS 1€€-0
Sjuswiwo)d Nmuch_DuoD 1eaA-1N0O 0¢0¢ Ad—8T0¢ Ad ajgeJdanl|agd Hum.—oLQQJw
uois12aq 4oy _saupesq

s18bae] wua]-bBuo]
pm sareq Buluueld

pue ajgelsWil 9jqesdtoig

(TT) 1un 8jgeaadO soe|S pue s|ios

(psnunuo)) s1ebuel wdas]-Huo yum sareq Buluue|d ‘sauljpesq pue ssjgelsWil d|qesdloid

5-28



9v0z Jauend .

SqeIS
S VO odsy uona|dwo) UoIY [elpawsy Td

Gi0Z Jauend £

SCEIS § VO UEId 310/ UOIDY eIpawlsy T

Gy0g Jauend ;2

SQeIS § VO Uoday ubiseq [elpaway 1A

Sy0g Jauend T

SQeIS § WO Ueld M0 ubisa@ [elpaway 1d

¥p0Z 1ouend

SOBIS § WO dod Td

vy0C Jauend ;2

sgelS § O ueld pasodoid TA

£v0z Jouend v

sqelS § v Apnmis Anjigisess 1Q

sqeIS § VO
ev0z 1auengd ;2 uoday uoirefiseAul [eipawsy 1Q
sqeIS § VO
T¥0Z Jauend v ueld Y40\ uoljeBnsaau] Jeipawsy 1d sgeIS § VO
sqels 1T VO
502 1auend i ‘0T VO Uodsy uons|dwod uondy [elpawsy 1Td
sqelsS 1T VO ‘0T VO
€502 Jauend e ueld YO\ UOIDY [eIpaway Td
sqelIsS 1T VO 0T VO
€502 Jauend & uoday ubisa@ [epswsy 1A
sqelIS 1T VO ‘0T VO
€502 Jauend ;2 ueld o ubiseq [erpawsy 1A
2502 1auend v sgels 1T v ‘0T O dod 1d
2502 Jauend ;2 QRIS TT VO '0T VO Uueld pasodoid 1A
160 JaueNnQ v sgelIS TT VO ‘0T v Apmis AMigises 1a
sqeIS TT VO 0T VO
1502 J8uend ;.2 uoday uonrefinnssaul [eipawsy 1Q
sqeIS TT sgels
6v02 Jouend v V9 ‘0T VO Ueld Y0 uonebiissaul felpawsy 1a| TT VO ‘0T VO
SjusWIWoD ,Siuswndog JedA-INO | 0z0z Ad-8T0Z A4 algeaanl|ad 108loudgns
uois1oaq 4oy ssupesq

s19bae] wuaa] -Huo
ym sereg Buluueld

pue a[gelsWil 9|gqeadlog

(TT) 1un 8jgeaadO soe|S pue s|ios

(psnunuo)) s1ebuel wdas]-BuoT yim sareq Buluue|d ‘sauljpesq pue ss|gelsWil d|qesdloid

5-29



90z Jouend 1

SQeIS ¥T
VO ‘2 VO Uoday Uona|dwo) Uoidy [elpawsy Td

y0Z JaUend v

SQEIS ¥T VO 'Z VD UB|Id 30 U0V [eIpawsy Td

v¥0g JauenO ;€ sgeIS ¥T WO 'z w9 uoday ubisa@ [elpaway TA

SIS ¥T VO 'Z VO
y¥0z Jauend , 2 ueld YJoM ubisaq [e1paway 1d
evoe 1auend v SQeIS ¥T VO 'Z2 VO dod 1d
ev0g Jauend 2 SQeIS ¥T VO ‘2 VO Uueld pasodoid Td
evoz Jauend 1 SqeIS vT VO ‘2 w9 Apnis Aunigisesd 1@

Zv0z 1auend e

SQeIS ¥T VO ‘2 VO
uoday uoiebinsaaul Jeipaway TQ

SqelS vT sqels

Ty0C Jauend T VO ‘Z VO Ueld MIOM uoneBilsaAul [eIpaway TA| ¥T VO ‘2 VO
S
£50¢ Jauend ¢ 9T V9 Uoday uone|dwon uoidY [elpawsy Td
SQEIS 9T VO
2502 Javend e ue|d Y40\ UOIOY [elpawsy 1A
2502 1duenQ ¢ Sqe|S 9T O Uoday ubiseq [etpawsy Ta
SQEIS 9T VO
260z Japend 1 ue|d YoM ubisaq [e1paway 1d
TG0 Javend ;e SQeIS 9T VO aod 1d
1502 JavenQ) T SQeIS 9T V9 Ue|d pesodold Td
0502 JauenQ € sqels 91 o Apms Anjigises4 1@
SQEIS 9T VO
6v0C Jauend T voday uonehissaul [eipaway 1d

8v0z Jauend SQeIS 9T VO Ueld YoM uoiebnsaaul [eipawsy 1d SIS 9T VO

SjusWIWoD ,Siuswndog JedA-INO | 0z0z Ad-8T0Z A4 algeaanl|ad 108loudgns
uois1oaq 4oy ssupesq

s19bae] wuaa] -Huo
ym sereg Buluueld

pue a[gelsWil 9|gqeadlog

(TT) 1un 8jgeaadO soe|S pue s|ios

(psnunuo)) s1ebuel wdas]-Huo yum sareq Buluue|d ‘sauljpesq pue ssjgelsWil d|qesdloid

5-30



§50¢ Javend v

SqelS ¥
V9 ‘T ¥O Hoday uone|dwog uoioy [elpawsy 1d

¥50¢C Javend v

SqEIS ¥ VO T VO
UB|d SO UONOY [eIpaway TQ

502 J1auend v

SQeIS ¥ VO ‘T VO
voday ubisa@ |e1pawsy Td

50 Javend ;e

SqeIS ¥ VO ‘T VO
ue|d YoM ubisaq [e1paway 1d

502 Japend T

SQRIS ¥ VO T VvD Ad0d Td

€502 1auend €

SOEIS ¥ VO ‘T WO Ueld pasodoid Ta

€60¢ JauenQ 1 sqels ¥ WO ‘T O Apnis Auliisesd 1d
sqels
250z J8uend e ¥ VO ‘T O Uoday uonebiisaaul [eipawsy 1d
sqels sqels
0502 1auenQd , 2 ¥ VO ‘T VO Ueld MO Uoleflisanu] [eipaway 1Q v VO 'T VO
SjusWIWoD ,Siuswndog JedA-INO | 0z0z Ad-8T0Z A4 algeaanl|ad 108loudgns
uois1oaq 4oy

s19bae] wuaa] -Huo
ym sereg Buluueld

;Seulpeaq
pue a[gelsWil 9|gqeadlog

(TT) 1un 8jgeaadO soe|S pue s|ios

(psnunuo)) s1ebuel wdas]-Huo yum sareq Buluue|d ‘sauljpesq pue ssjgelsWil d|qesdloid

5-31



€50¢ Jauend e

uone|dwo) uonay [eIpaway 1A

2502 JauenQ e

UBId MO/ UONOY [eIpaway 1Q

2502 1auenQ e

yoday ubisaq [elpaway 1d

2502 JauenQ ;.2 ueld >0/ ublsaq [elpawiay 14
160C JauenO v aod 1a
7502 Jauend ;.2 ueld pesodoid 1A
0502 13uEeNQ Apmis Aujigrsead 1A | suoobe waysAs
050¢ Jauend , 2 yoday uoneBisaAu| [eIpaWied 14 JuaLyeaI |
8Y0C JaLend UBId MO/ UOIEPIISeAU| [BIpaWSY T JOEIT
£50¢ Japend , € uoday Uona|dio) UoNdY [eIpaisy 1
2502 Jauend e Ue|d SO/ UOIDY [elpawsy T1d
2502 Jauend e podey ubiseq [elpaway TQ
2502 Jauend ;2 ueld M0 UBIsSeq [elpaway TQ
TG0 JauenQ e aod 1d
TG0 Javend |1 ueld pesodoid 1q
050z 1oMenO Apmg Anigisess 1@
0502 JauenQ ;.2 poday uoiebiisaAu] [eipawsy 14 suooBe
8v0Z JaLENd Ueld YoM uonebiIsaAul [elpawey 1d $59201d
SjusWIwoD ZSiuswinaod JesA-INO 020¢ Ad—8T0¢ Ad a|geJdanl|ad 198loadgns
UoIS199Q 40} SeuTpERG

s18bae] wuaa]-buo
yim saleq buluue|d

pue a[gelsWll  3|gqeadloNg

108lo1dqgns Jayjoue Japun Jayiabol padnoib ale sl yeanped sy 01 Jarem Asenues pue sjqelod apinoid

01 JAAIY O1YO 3yl woJj umelp Jarem Buneall Jo asodind ayyaoj pa1oniisuod suoobe pue ‘19sloidgns auo ojurlaylabol padnoib are sassadold uoisnyip snoaseh
yoddns 01 pa1on.aisuod alamieyl suoobe “sus yeonped ayiie pazijin suoobej Jo sadAl Jualayip om] ssalppe 03 s3o8loidgns 0Mm140 S1sISU0d NO suoofe syl
(60) MuUN 3jqesadO suoofe

(psnunuo)) s1ebuel wdas]-Huo yum sareq Buluue|d ‘sauljpesq pue ssjgelsWil d|qesdloid

5-32



€907 Jouend € aoy 1d
€902 Jouend |1 ueld pesodoid 1q
uoday Apms

2902 Jauend &

Aungisead/uonebiisaau) [eIpawsy T

2902 JauenQ I ueld Y40 uoliehiisaAul Jelpawsy 1a VIN
SUETTITe) ,SuawnaoQ 1e3A- 1IN0 | 0202 A4—8T0Z Ad a|qedanl|ag 108foadgns
uol1s198Q 40y
syebuae] waa] -Huo _saurpeaq

ym sereq Buluueld

pue ajgelsWi]l 9jgeadoiLy

(21) Mun 3|ge4adO 8IS Aisuayaidwo)

"W44 ay1 Japun dnues|d [euls aAsIyde 01 Aessadau SUoI1oe [euonippe Aue
sjuawa|dwi pue aAndadsiad apImals B WOJ JUSWUOIIAUS 3Y) pue Yijeay uewny Jo aA119910id ale ‘A|aAI109]102 PaIapISU0D U3YM ‘a1ep 01 Uaye) SUOIIDR [[B ainsua
pue SYSL [enplisal 81enjeAs 01 1USWLUSSD SSE Sl [22160]029 pue Yijeay Uewny auljaseq apImals & sapnjoul 1] "alis ayl 18 usyel suoljoe [eul syl salenjeAs NOSD Yyl

850z 1a1end v

uoday Uons|diiod Uondy [elpaliay 1

/502 1auend ;.2

Ueld U0/ UOIDY [BIpaWsy 1

1502 JauenQ 2 uoday ubisa@ |elpaway TA|  (spaysierem
9502 Jauend € ue|d X0 ubiseq [etpawsy Ta ¥oa1D
9502 JauenQ , T dod 1d noAeg pue
GG0Z JauenQ € ueld pasodoid 1A noAeg ain)
G50z JauenQ T voday Apmis Aupiqisesd 1@ uonay
S0z JauenQ € yoday uonebissAul [elpawsy Ta [elpaway
STTETTIS) ESTIETIRNTY JB9A-INO | 0202 A4-8T0Z A4 EISEIENIEL] 108loudgns
uois1aaq Joj

s1ebue] wua]-buo
Y sareq buluueld

,sauljpesq
pue ajgelsWll  3|qeadlog

"SNIAI/S SE palluapl afe 0S[e SYaald pue s|[ejino ayl 'WwalsAs ayl 1noybnoiyl UOIRUILILILOD J131eM adBLINs
0] PaINQUIUOI NO 3Y1 UIYIM SNINMS 8yl ™aa1D noAeg pue aai) noAeg 8|11 01 abreyasip 12yl sayoup 1uejd [euIslul 8yl Sapnjoul NO J81BAA 89BUNS 8yl

(€0) Mun 8jgesadO 481 N 99e4INS

(psnunuo)) s1ebuel wdas]-Huo yum sareq Buluue|d ‘sauljpesq pue ssjgelsWil d|qesdloid

5-33



pauIWIaIep 8q 01=ag 1
JuN JusWabeURW 91SBM PIj0S = NINMS
nun ajqeiadQ J81e AN 898LINS = NOMS
uoIsSIg8p JO pJ0Jal = 0y
uoleBiisaAul [eIpaWwal = |y

yun ajqesado = NO

a|qedidde Jou = N

1eak |easIy = A4

NN 8|qesadQ 18¥eMpunolIs = NOMO

eale [eaiydelbosh = vo

W96y AMj19eS [eIapad = 44

Aouaby U01D310.d [BIUBWUOIIAUT S’ N =V dT
Bu1UOISSIWW093P PUE UOIBUIWRIU0IEP = A
Hun 8|qesedo spunois feung = NO94

"JUBWINJ0P 2@ Y3 UO PaAIBdal sI [eAocldde |euly Jeyl saunssy

VA 93 JO XIXX UOI}035 [IIM 90UBPIOIIL Ul 2sned poo3,, AJrjsnl 10 jsanbai [erdrjjo ue jrwuqgns o3 Suraey moyim djepdn ue|d juswabeur)y a1S [enuue ay) Jo
1ed se sayep Huruueld ay3 isnlpe ueo AGpu3 40 1uswedaq ‘SN 8Y1 Feys a.be eyLng satued ay | “Ajuo sesodind Buluue|d 1o pasn s31ep 30Q [ewalul a.1e s1ep Huluue|d asay | 'seiep 9|qesdlopus 10N ,
*3]0/e3 SIY] Ul PagLIasap suol3de ssuodsal ay}
104 Bunfew uoIsIo8p 8IN11ISU0J Jou s90p suonduwnssesy 40 [eroddy ‘spAs| Buipuny pue g xipusddy Ui paureuod suonduwinsse 8doos Buiuueld 8y} Uo paseq 8Je saulpesQ pue sa|qelaw! | 8|qesdlojus

‘6T /7/9 Aq panoidde aq 1snwi
1ey] 1uswnaop pasinbal Ajuoinyels e si siyL

8T/TE/L MBINSY 1esA-aAId 1A VN
SJUBIWOD ,SIUBWINJ0Q JB9A-INO | 0202 A4-8T0Z A4 EISEIENIEL] 108loudgns
uoisioag

Joy s1ebue)
wJaal -Buo Yyam
sayeq bBuluue|d

_sauljpesq
pue ajgelsWl]  8|gqeadloNg

sayeq buluueld v4d4 18y10

(psnunuo)) s1ebuel wdas]-Buo Yyum sareq Buluue|d ‘sauljpesq pue ss|gelsWil d|qesdlois

5-34



APPENDIX 6

PADUCAH GASEOUS DIFFUSION PLANT FACILITIES PENDING
FUTURE CERCLA DETERMINATION
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FACILITIES PENDING FUTURE CERCLA DETERMINATION

Facility Description SWMU/AOC| GA Facility Status
Number Number
Sewage System and Water Treatment Ancillary Facilities
C-611-A Building and Shop Storage -- 1 Operating
C-611-Al Activated Carbon Storage Facility - 1 Operating
C-611-B Head House - 1 Operating
C-611-B1 Polymer Feed System Enclosure - 1 Operating
C-611-C Flocculator Basin - 1 Operating
C-611-D Settling Basin (Northeast) -- 1 Operating
C-611-E Settling Basin (Northwest) - 1 Operating
C-611-F Settling Basin (southeast) -- 1 Operating
C-611-F1 Secondary Coagulation Basin - 1 Operating
C-611-F2 Chemical Feed Building for C-611-F1 -- 1 Operating
C-611-F3 Feed Facility -- 1 Operating
C-611-G Settling Basin (southwest) -- 1 Operating
C-611-H Filter Building and Pump Station - 1 Operating
C-611-1 Clear Well - 1 Operating
C-611-J Pump House (Settled Water) -- 1 Operating
C-611-0 Sanitary Water Storage Tank -- 16 Operating
C-611-P Building — Pump House -- 12 Standby
C-611-Q 36” Raw Water Line Booster Station - 8 Shutdown
C-611-S Storage and Chlorine Facility -- 1 Operating
C-611-T Booster Pump Station Plant Water - 1 Shutdown
C-611-U Softening Facility (West) -- 1 Operating
C-611-X Softening Facility (East) -- 1 Operating
C-611-Z Flocculator Basin - 1 Operating
C-615-G Sewage Lift Station -- 14 Operating
C-615-H Sewage Lift Station -- 17 Operating
C-615-H1 Sewage Lift Station -- 16 Operating
C-615-H2 Sewage Lift Station -- 17 Operating
C-615-H3 Sewage Lift Station -- 5 Operating
C-615-H4 Sewage Lift Station -- 4 Operating
C-615-H4A Sewage Lift Station -- 4 Operating
C-615-H5 Sewage Lift Station - 5 Operating
C-615-H6 Sewage Lift Station -- 9 Operating
C-615-H7 Sewage Lift Station -- 17 Operating
C-615-H8 Sewage Lift Station -- 16 Operating
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FACILITIES PENDING FUTURE CERCLA DETERMINATION

Facility Description SWMU/AOC| GA Facility Status
Number Number
C-615-K East/West Ditch (Former Chromate) Lift Station - 17 Operating
C-615-0 Oil Control Building - 11 Operating
Gaseous Diffusion Plant Support Facilities
C-100 Administrative Building 15 Operating
C-101 Former Cafeteria 15 Operating
C-102 Hospital 15 Operating
C-200 Guard and Fire Headquarters 14 Operating
C-203 Emergency Vehicle Shelter -- 14 Operating
C-204 Disintegrator 479 14 Standby
C-205 Respirator Issue Facility -- 14 Operating
C-207 Fire Training Facility -- 11 Operating
C-301 Former Fire Training Building - 16 Standby
C-303 Supervisory Control and Data Acquisition System 15 Operating
C-320 Communication Building 15 Operating
C-350 Drying Agent Storage Building -- 17 Operating
C-360 Toll Transfer and Sampling Building -- 16 Operating
C-360-A Toll Transfer and Sampling Building Anne -- 16 Operating
C-400-A Emergency Power for Critical Alarms -- 12 Deactivating
C-410-D Fluorine Storage Building -- 13 Operating
C-410-K Fluorine Facility - 13 Operating
C-410-L Quonset Hut -- 13 Operating
C-601 Nitrogen Generator Building Addition -- 12 Deactivating
C-601-C Steam Plant Fuel Oil Pump House -- 12 Operating
C-604 Utilities Maintenance Building - 12 Operating
C-605 Substation Building - 12 Operating
C-606 Coal Crusher Building -- 12 Standby
C-607 Emergency Air Compressor Generator Build -- 12 Operating
C-620 Air Compressor Room -- 16 Operating
C-635-6 Recirculating Heat Utilization Pump House -- 17 Operating
C-710-A Gas Cylinder Storage Building -- 15 Operating
C-711 Storage/Former Gas Manifold - 15 Operating
C-720-A Compressor Shop Addition - 14 Operating
C-720-B Machine Shop Addition -- 14 Operating
C-720-C Converter Shop Addition -- 14 Operating
C-720-C1 Paint Shop -- 14 Operating
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FACILITIES PENDING FUTURE CERCLA DETERMINATION

Facility Description SWMU/AOC| GA Facility Status
Number Number
C-720-D Transformer Building -- 14 Operating
C-720-E Change House Addition - 14 Operating
C-720-G Warehouse - 14 Operating
C-720-H Warehouse -- 14 Operating
C-720-J Air Lock -- 14 Operating
C-720-K Instrument Shop Addition -- 14 Operating
C-721 Gas Manifold Storage -- 14 Operating
C-724-B Carpenter Shop - 14 Operating
C-724-C Paint Shop -- 14 Operating
C-724-D Lumber Storage Building -- 14 Operating
C-725 Paint Shop -- 14 Operating
C-727 90-Day Mixed Waste Accumulation Facility -- 16 Deactivation Complete
C-729 Acetylene Building -- 14 Standby
C-730 Maintenance Service Building - 2 Operating
C-731 Railroad Repair Equipment Storage Building -- 14 Operating
C-740-B Oil Drum Storage Shelter -- 14 Operating
C-742 Cylinder Storage Building -- 14 Operating
C-742-B Drying Agent Cylinder Storage -- 10 Operating
C-744 Material Handling Building -- 14 Operating
C-745-B1 Cylinder Storage Yard Office -- 4 Shutdown
C-745-R1 Cylinder Changeout Building -- Operating
C-746-A North Warehouse -- 9 Deactivation Complete
C-746-G Building — Electrical Equipment Storage -- 16 Operating
C-746-Q1 High Assay Waste Storage Building -- 4 Operating
C-750 Garage -- 14 Operating
C-752-C Off-Site Decontamination Facility - 2 Operating
C-753-A TSCA Waste Storage Facility 206 10 Operating
C-754-B Low Level Waste Storage -- 16 Operating
C-755-A Decontamination Building -- 5 Operating
C-755-B Changehouse Building -- 5 Operating
C-755-C Sample Shipment/Storage Facility -- 5 Operating
C-757 Solid and Low-Level Waste Processing Facility - 17 Operating
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FACILITIES PENDING FUTURE CERCLA DETERMINATION

Facility Number

Description

SWMU/AOC
Number

GA

Facility Status

Remedial Action Facilities

C-612 Northwest Plume Groundwater Treatment Facility

.

Operating

GA = Geographical Area

Operating = Facility currently is in use supporting U.S. Department of Energy mission activities.
Standby = Facility currently is not in use, but may be utilized to support future U.S. Department of Energy mission activities.

Shutdown = Facility is not being maintained for future use, but has not yet begun deactivation activities.

Deactivating = Deactivation activities have been initiated and are ongoing.
Deactivation Complete = Awaiting Decommissioning
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PREFACE

This plan is generated to define the roles, responsibilities, and activities affecting data
management, document management, and quality for data collection between the Department of Energy
(DOE) and the regulatory agencies that govern the Paducah Gaseous Diffusion Plant (PGDP) Federal
Facility Agreement (FFA). Pursuant to the FFA section titled “Quality Assurance/Sampling
Availability/Data Management,” all quality-assured data or summaries of all quality-assured data from
all samples collected, analyzed, and reported shall be available no later than 30 days after the analyses
have been received and validated. Further, DOE shall maintain one consolidated database for the Site
which includes all data/studies generated pursuant to this agreement. To fulfill this requirement,
Paducah DOE has an integrated “data system” made up of many databases managed by one
organization. Electronic formats and/or hard copies of all data/studies and related documents are made
available upon request. '

In addition to the requirements in the Federal Facility Agreement (FFA), other agreements
require a consolidated data management process:

1) Environmental Protection Agency (EPA) Hazardous and Solid Waste Amendment Permit
states:

Condition I.D.9.d.—Monitoring and Records

"All environmental monitoring data collected pursuant to Part II of this Permit shall be
submitted to the Regional Administrator in a consistent format, with consistent parameters
and concentration units. This will facilitate collection and recording of such data in a
computer data file. Within one (1) year from the effective date of the Permit, this
monitoring data shall also be routinely submitted electronically and on computer disc..."

Condition IL.E.3.b.—Interim Measures (IM) Reports

"...The IM Report shall contain the following information at a minimum, (e) copies of all
relevant laboratory/monitoring data, etc., in accordance with Condition ILD.9"

2)  Kentucky Division of Waste Management Hazardous and Solid Waste Permit states:
Condition III.E.9.a—Monitoring and Records
“...All environmental and monitoring data collected pursuant to Part II.J and Part I'V of the

Permit shall be submitted to the Division, both in written and electronic format. Sampling
data shall be submitted in accordance with the schedules described in this Permit.”

3)  Agreement in Principle states:

“...DOE will promptly furnish to Kentucky environmental monitoring data in electronic
format, if available, or paper copies. DOE data reports will be released to Kentucky
within 90 days after receipt from the laboratory and completion of the appropriate level of
review and quality assurance/quality control (QA/QC) validation...”
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DEFINITIONS

Administrative Record (AR)—Official body of documents that forms the basis of the selection of a
particular response action. :

Chain-of-Custody (COC)—A process used to document the transfer of custody of samples from one
individual to another from collection until final disposition. A sample is under custody if:

1. itisin the field personnel’s possession;
. itis in the field personnel’s view after being in their physical possession;
3. it was in the field personnel’s physical possession and then it was secured to prevent
tampering; or
4. itis placed in a designated secure area.

Data Backup—The process by which computerized data is copied from one electronic medium to
another to guard against the loss of data.

Data Entry—The manual keying of information using data eniry screens for transfer into a database.

Data Qualifiers—A set of predefined alphabetic or numeric codes applied to analytical data to signify
its usability. Qualifiers pertaining to data include laboratory qualifiers, verification qualifiers,
validation qualifiers, and assessment qualifiers.

Data Quality Checks—A list of quality control (QC) elements associated with a data collection
activity which are evaluated during data verification and/or data validation.

Data Quality Objectives (DQO)—A set of criteria established for the collection of data. The DQO
process is based on the DQO process developed by the Environmental Protection Agency (EPA),
Region IV and is a planning tool based on the scientific method that clearly identifies an environmental
problem; the remedial decisions to be made to address the problem; and the type, quantity, and quality
of data needed to support decision making. The DQO process may be applied in modified form to any
data collection activity. The DQO process balances risks with cost, in selecting the most appropriate
data collection plan. '

Paducah Department of Energy (DOE) Program Integrated Data System—An integrated computer
system for data storage and retrieval that organizes data into tables consisting of one or more rows of
information, each containing the same set of data items. Data files are cross-referenced to one another
to provide flexible access so that data collection is complete, consistent, sufficiently documented, and
reusable to the maximum extent possible. The Paducah DOE Program Integrated Data System is
compatible with the central Oak Ridge Environmental Information System (OREIS) to comply with the
Oak Ridge Federal Facilities Agreement (FFA).

Data Transfer—The exchange of data from one electronic medium to another.

Document—Writings, drawings, graphs, charts, photographs, electronic tapes, diskeftes, and data
compilation from which information can be obtained.

Xiil
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DEFINITIONS (Continued)

Document Management Center (DMC)—A location established for a targeted audience where
individual documents are tracked and maintained for audit purposes. It also may be a center where
collection of controlled documents is maintained. Paducah’s established location is the document
center at 761 Veterans Avenue, Kevil, Kentucky.

Document Management System (DMS)—A computerized system used by the DOE Program at the
Paducah Gaseous Diffusion Plant (PGDP) to facilitate the electronic handling of bibliographic, file
classification, and index information.

Electronic Data Deliverable (EDD)—Data that is received in electronic format either through transfer
on physical media or direct communication between computerized data management systems. EDD
contents must meet defined completeness, consistency, and format requirements. These criteria are
defined in the Statement of Work (SOW) for each program or project.

Electronic Media—Data storage device such as diskette, disk drive, tape, or optical disk.

Field Logbooks—The primary record for field activities. They should include a description of any
modifications to the protocols outlined in the work plan, field sampling plan, or health and safety plan
with justifications for such modifications. They are intended to provide sufficient data and observations
to enable participants to reconstruct events that occurred. All entries should be dated and signed by the
data recorder and quality assured by another individual.

Historical Data—Data which was collected and managed prior to implementation of procedure
PMSA-1001, “Quality Assured Data.”

Metadata—Information about measurement data that helps to define data usability and associated
context.

Quality Assurance (QA) and Data Management Plan (DMP)—A document written for each task
that presents in specific terms the policies, organization, objectives, functional responsibilities, and
specific QA/Quality Control (QC) activities designed to achieve the data quality goals.

Quality Assurance (QA) Record—A complete document that furnishes evidence of the quality of
items, activities, or credentials and has been designated as a QA record. Such records are considered to
be lifetime or nonpermanent records.

Protocol—A record or document utilized to provide guidance or work direction. Some examples of
protocols would be procedures, SOWs, work guides, work instructions, sampling plans, etc.

Records—Books, papers, maps, photographs, machine-readable materials, or other documentary
materials, regardless of physical form or characteristics, made or received by an agency of the U.S
Government under federal law or in connection with the transaction of public business. Virtually au
recorded, informational materials in the custody of the government (including information held by
contractors that is considered by contract to be government information), regardless of the medium
(hard copy, machine-readable, microfilm, etc.), are considered government “records.”
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DEFINITIONS (Continued)

Sample Delivery Group—A unit used to identify a group of samples for delivery. Each Sample
Delivery Group is assigned a unique ID number.

Sampling and Analysis Plan (SAP)—A plan of action developed before implementation of field
activities that describes the methods and protocols for obtaining representative portions of the
environment being investigated. It also describes the methods for analysis and the required parameters.

Statement of Work (SOW)—The contractual agreement between the requesting organization and the
service provider. The SOW defines the scope of work, including associated QA/QC, schedules, and
deliverables.

Task Files—Files maintained at the PGDP Site Office pertaining to the site mission. A Task File is
required for each task and usually pertains to a single task.
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1. INTRODUCTION

1.1 PURPOSE

This plan will be used for the Paducah Department of Energy (DOE) tasks that are involved in the
collection of data. Each section of the plan was written to meet the data quality requirements set forth by
the Paducah DOE Program and defined in 10 CFR 830.120 and provides a description of the
programmatic elements which should occur for each task. Appendix A provides additional information
concerning the quality assurance (QA) and data management aspects which are specific to the task and
cannot be defined at this level. Appendix A should be completed once the task has been plarmed or has
documented the Data Quality Objectives (DQOs). This plan, along with a completed Appendix A, will
serve as the “Quality Assurance and Data Management Plan” for the task, will be provided to appropriate
personnel, and will be maintained as a project record.

For the purpose of this document, Appendix A is not completed but shows the information to be
completed for each task involved in the collection of data. Each task will issue the task-specific “Quality
Assurance and Data Management Plan” through the designated channels.

1.2 APPLICABILITY

The requirements of this plan apply to the collection and generation of data by Paducah DOE. This
plan applies to screening and definitive analytical data as defined in Section 3.2, historical data, and
locationally descriptive data which includes the Geographic Information System (GIS), lithology,
geophysical data, etc. Implementation for tasks is based on data collection needs and final use of the data.
The requirements of this plan do not apply to data collected by the Health and Safety Program or
personnel and financial data.

2. PROGRAM ORGANIZATION, RESPONSIBILITY, AND TRAINING

This information describes the basic organization, responsibility, and training requirements for
tasks. Specific task plans should be developed using Appendix A as a guide to define individuals and
matrix responsibilities. The task will further define training needs based on activities performed in the
field.

2.1 ORGANIZATION

The DOE Project Manager and the DOE Performance Management contractor establish task scope
and prioritize work to ensure the Paducah DOE Program strategic plans are accomplished. Furthermore,
they serve as the primary interface to ensure that task, regulatory agency, stakeholder, and other involved
organizations objectives are met. They will ensure that requirements in this plan are incorporated into
various protocols and other Statements of Work (SOWs). In addition, they will ensure adequate technical
support is in place for the task and that QA and safety are first priorities throughout the task life cycle.



2.2 ROLES AND RESPONSIBILITIES

The functional responsibilities of task staff members shown below relate to their involvement with
the data collection and the output process. This section identifies task activities with staff members
performing the work. While the descriptions are identified by title, they indicate functional
responsibilities that task staff perform rather than individual staff positions.

2.2.1 Stakeholders
e DOE Project Manager

The DOE Project Manager has direct communication with the DOE Performance Management
contractor Project Manager and is responsible for task oversight, overall compliance for the task, and
submitting various reports to, and interfacing with, the Environmental Protection Agency (EPA) and the
Commonwealth of Kentucky.

e Commonwealth of Kentucky

The Commonwealth of Kentucky is the state regulatory stakeholder for the site. Activities
including remedial action, enrichment facilities, and waste management of the Paducah DOE Program are
reviewed, commented upon, and approved by the Commonwealth of Kentucky.

o EPA, Region IV

EPA is the federal regulatory stakeholder for the Site. Activities, including remedial action,
enrichment facilities, and waste management of the Paducah DOE Program are reviewed, commented
upon, and approved by EPA.

o Kentucky Agreement in Principle (AIP)

The Kentucky AIP reflects the understanding and commitments between DOE and the
Commonwealth of Kentucky regarding DOE’s provision to provide to the Commeonwealth technical and
financial support for the Commonwealth’s activities in environmental oversight, surveillance,
remediation, and emergency-response activities. The AIP is intended to support nonregulatory activities.
Its goal is to maintain an independent, impartial, and qualified assessment of the potential environmental
impacts of present and future DOE activities at the Paducah Gaseous Diffusion Plant (PGDP).

o Federal Facility Agreement (FFA)

The FFA reflects the understanding and commitments between DOE, EPA, and the Kentucky
Division of Waste Management regarding the comprehensive remediation of PGDP. The purpose of the
FFA is to provide a set of comprehensive requirements for remediation that coordinates the cleanup
provisions of both Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) and Resource, Conservation, and Recovery Act (RCRA).

2.2.2 DOE Managing and Integrating Contractor

Bechtel Jacobs Company LLC as the managing and integrating contractor is responsible for
ensuring the following functions are performed either by their staff or a subcontractor.
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e Data Manager

The Data Manager is responsible for long-term electronic storage of data, loading Electronic Data
Deliverables (EDDs), electronic verification of data, and ensuring compliance to policies and protocols
relating to data management. The Data Manager has overall responsibility for the design, operations, and
maintenance of the databases; ensures compatibility with central Oak Ridge Environmental Information
System (OREIS); serves on the OREIS Steering Committee; reviews the system performance; determines
the need for changes; authorizes changes; and oversees the electronic transfer of electronic data to
external agencies. The Data Manager interfaces with the Sample Manager and the Project Data
Coordinator to set up the Project Environmental Measurements System ( PEMS) for each task. The Data
Manager oversees the complétion of task-specific Data Management Plans.

° Data Requestor

The requestor may be a task lead or his designated representative, such as a technical lead, risk
assessor, waste management coordinator, compliance coordinator, or other individual who determines the
need -for data to support decision making. The requestor is responsible for coordinating sample
collection, sample analysis, data assessment, and decision making. If the requestor is a designated
representative, the task lead has ultimate responsibility.

® Network Administrator

The Network Administrator is responsible for implementing the system design for the Paducah
DOE Program Integrated Data System platform; coordinating necessary network and personal computer
(PC) maintenance; establishing user accounts to the network; and performing daily backups to system
data.

o Project Data Coordinator/Data Management Team

The Project Data Coordinator/Data Management Team is responsible for ensuring that the
requirements relating to data management are met for the task. This includes accumulation of historical
data, control of data generated by field activities or as a result of lab analyses, and storage of data as part
of the task. The Project Data Coordinator ensures that all data are entered into PEMS. The Project Data
Coordinator works with the Data Manager and the Sample Manager to ensure consistency throughout the
task data, with other task’s data, and the data systems in place. The Project Data Coordinator is
responsible for data entry verification; assisting with the data evaluation and review process; data updates
and deletions, as authorized by the Data Manager; and performing electronic transfer of data files from
electronic data laboratory deliverables to the Paducah DOE Program Integrated Data System.

° Project Manager

The Project Manager has direct responsibility for the overall task oversight, including budget,
schedule, and milestones. This responsibility includes the management of strategic planning, safety,
quality, task activities, and for the successful completion of task assignments within budget and on
schedule. The Project Manager ensures that implementation of the QA and Data Management Programs
is consistent with guidelines and ensures requirements are adhered to, as stated in this plan. The Project
Manager reports to the Bechtel Jacobs Company Manager of Projects and interfaces with DOE and the
task team.
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e Task Team

The Task Team is made up of personnel (i.e., Project Manager, Task Manager, Task Lead, Quality
Engineer, Sample Manager, Data Manager, Technical Manager, Field Team Leader, and other ficld
personnel) responsible for a specific task. The team is responsible for the data collection planning;
fieldwork; sampling and analysis; data review; and decision making for a set task.

o Quality Engineer

The Quality Engineer is responsible for the overall QA concerns of the data and system functions
relating to a task. The Quality Engineer is involved in the planning and review of data to ensure that data
quality requirements are met. The Quality Engineer is also responsible for helping prepare QA plans,
work agreements, protocols, and documents to establish and implement requirements, performing
assessments, providing guidance/assistance in resolving quality problems, and ensuring that corrective
action is taken and appropriately documented.

] Records Clerk

The Records Clerk is responsible for entering records; indexing data into Data Management System
(DMS) records; indexing tables; assisting with the records storage and retrieval process; and performing
data updates and deletions as authorized by the Records Manager.

o Records Manager

The Records Manager is responsible for maintaining all pertinent and required records associated
with operating the DMS and preserving the data; determining which records must be stored and the
storage requirements; establishing a records classification, inventory, and indexing system; maintaining
the DMS records indexing tables; implementing a records storage and retrieval system; and coordinating
with the Data Manager and Sample Manager to establish pointers to data processing records and
associated metadata (e.g., laboratory data packages, regulatory documents, QA requirements, and
program plans).

o Project Records Coordinator

The Project Records Coordinator is responsible for the task records. Duties include all activities
relating to identification, acquisition, classification, indexing, and storage of task records related to field
activities. The task records include data documentation materials; plans and protocols; and all task file
requirements. Upon completion of the task, the Project Records Coordinator transmits all task files to the

Paducah Document Management Center (DMC).
° Release Requestor
The Release Requestor is identified as the person who requests the release of data to an external

agency. This responsibility could be filled by several different roles including, but not limited to, the
Task Lead or the Technical Manager.
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° Sample Manager

The Sample Manager is responsible for working with the Task Lead to develop specific analytical
requirements for the task, interfacing with the Oak Ridge Sample Management Office (SMO) for
procurement of laboratory services, contracting validation services, and coordinating contractual
screening. The Sample Manager works with the task team to resolve issues identified during contractual
screening or electronic data review of the data with the laboratory. The Sample Manager interfaces with
the Data Manager, the Project Data Coordinator, and the task team.

° Task Lead

The Task Lead is responsible for direct task coordination, issuing technical reports, and maintaining
the task is on schedule and within the budget. The Task Lead coordinates all team personnel working on
the task and communicates regularly with the Task Team personnel on the status of task budgets and
schedules; assuring all protocols are followed; deliverables are met; and that any issues or concerns
associated with the task are properly addressed. The Task Lead ensures that implementation of the QA
and Data Management Programs is consistent with guidelines and ensures requirements are adhered to as
stated in this plan. The Task Lead reports to the Task Manager and interfaces with the task team.

° Task Manager

The Task Manager is responsible for ensuring that the proper resources are available and that
personnel are appropriately trained for the assigned task. The Task Manager ensures that all requirements
and protocols for the task are followed and that they are consistent with the overall mission of the
Environmental Management and Enrichment Facilities (EMEF) Program. The Task Manager also
ensures that implementation of the QA and Data Management Programs is consistent with guidelines and
ensures requirements are adhered to as stated in this plan. The Task Manager reports to the Project
Manager and interfaces with the Task Lead.

° Technical Manager/Subcontractor Technical Representative

The Technical Manager/Subcontractor Technical Representative is responsible for providing
technical support and guidance to the task. This includes field observations and oversight of
subcontractors, generating reports/documents, and making decisions regarding technical issues (i.e.,
sample locations, analytical methods, etc.).
2.3 TRAINING

Personnel assigned to the task, including field personnel and subcontractors, will be trained to

perform the tasks to which they are assigned. Training requirements are defined in the task-specific
SOWs and plans.

3. QA OBJECTIVES FOR MEASUREMENT DATA

QA objectives, for the purposes of this plan, apply to measurement data only. Other data (such as
locationally descriptive information) is discussed in Section 8.
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3.1 DQOs

DQOs are statements developed by data users to specify the quality of data from field and
laboratory data collection activities to support specific decisions or regulatory actions. DQOs are
qualitative and quantitative specifications that are used to design a study that will limit uncertainty to an
acceptable level: The DQOs describe what data is needed, why the data is needed, and how the data will
be used to address the problems being investigated. DQOs also establish numeric limits to ensure that
data collected is of sufficient quality and quantity for user applications.

The DQO process is a planning tool based on the scientific method that clearly identifies a problem;
the decisions to be made to address the problem; and the type, quantity, and quality of data needed to
support the decision making. The DQO process may be applied in modified form to any data collection
activity. The DQO process balances risks with costs in selecting the most appropriate data collection
plan. When applicable, various regulatory agencies (i.e., EPA, Kentucky Department for Environmental
Protection, etc.) may participate in the DQO sessions.

Specific DQOs and Sampling and Analysis Plans (SAPs) for tasks are developed per PMSA-1001
and will be documented in Appendix A.

3.2 ANALYTICAL DATA CATEGORIES

Two descriptive data categories have been specified by EPA in the Data Quality Objectives
Process for Superfund, Interim Final Guidance, EPA/540/G-93/071 (EPA, 1993). These two data
categories supersede the five quality control (QC) levels (Levels L, IL, IIT, IV, and V). The two new data
categories are associated with specific QA/QC elements and may be generated using a wide range of
analytical methods. The type of data generated will be based on the qualitative and quantitative DQOs.
The two data categories are:

Screening data—Measurements generated through the use of field- or fixed-laboratory methods in
which the level of certainty in the data cannot be determined given physical evidence documenting the
acquisition and analysis of the sample. Analytical methods producing field measurements or screening
data include those that indicate the presence or absence of an analyte, or class of analytes, or provide a
semiquantitative (estimated) result. Field measurement and other screening data include, but are not
limited to, Draeger tubes; organic vapor analyses; soil gas surveys; and radiation and contamination
monitoring. Screening data results must be confirmed by collecting a specified percentage of definitive
data. Screening data should be used conservatively and not rule out the presence of a contaminant
without some percentage of the data being confirmed by definitive data.

Definitive data—Analytical measurements for which the presence and corresponding
concentration of the target analyte(s) can be determined with a known degree of certainty. The
measurements are supported with appropriate physical evidence documenting the acquisition and
analysis. Definitive data, in electronic form, must be supported with retrievable, but not necessarily
retrieved, physical evidence in the laboratory. This evidence can include analytical results, QA/QC
results, chains-of-custody (COCs), logbooks, standards information, etc.

Definitive data, or a combination of screening data, definitive confirmation, and definitive data, will
be collected when the task is implemented. A minimum of ten percent of the screening samples will also
be analyzed by a fixed-base laboratory using EPA SW-846 Methods (1986) to provide the required
definitive data. When not available, other nationally recognized methods such as those of the American
Society for Testing and Materials (ASTM), DOE, and EPA, will be used.
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Applicable task documents summarize the data uses, data users, data categories, and data
deliverable QC levels for each of the media and sample types that will be collected during the
investigation. '

4. APPLICABLE PROTOCOLS AND DOCUMENTS

Company protocols, sampling methods, administrative procedures, etc., utilize hierarchy
documents that relate to data quality. Hierarchy documents such as EPA Quality Assurance Management
Staff (QAMS) 005/80, Interim Guidelines and Specifications for Preparing Quality Assurance Project
Plans, EPA Region 4 Environmental Investigations Standard Operating Procedures and Quality
Assurance Manual, and Environmental Data Management Implementation Handbook for the
Environmental Restoration Program (ES/ER/TM-88/R1) are used as flow-down documents in writing
company protocols. Deviations are documented as described in Section 16. Protocols and documents
applicable to the processes described will be defined in completion of Appendix A.

S. SAMPLE CUSTODY

COC is a process used to document the transfer of custody of samples from one individual to
another from sample collection until final disposition. COC records are handled in accordance with
applicable protocols. COC requires signature transfer of samples from sampling personnel to the sample
custodians, who then transfer samples to the appropriate analytical laboratory personnel. The transfer of
samples between individuals in the same work group located in the same general location (sampling or
analytical) does not require a signature transfer since the integrity of the sample is maintained at all times.
If the individuals are not in the same general location, a COC is required. This is accomplished by the
samples being locked in a refrigerator when laboratory personnel are not available. Sample residuals are
disposed of only after notification by the Task Lead that they no longer need archiving or once holding
times have been exceeded. Sample custody protocols are identified in Appendix A.

6. CALIBRATION PROTOCOLS AND FREQUENCY

6.1 FIELD EQUIPMENT CALIBRATION PROTOCOLS AND FREQUENCIES

The calibration of field instruments will be checked in the field in accordance with manufacturer's
specifications. Field calibration records will be documented in logbooks and/or on field data sheets.
Calibration frequencies for field instruments will be defined in Appendix A.

6.2 LABORATORY CALIBRATION PROTOCOLS AND FREQUENCIES

The laboratory(ies) will use written, standard protocols for equipment calibration and frequency.
These protocols are based on EPA guidance or manufacturer’s recommendations and are given in the
EPA-approved analytical methods. Supplemental calibration details, such as documentation and
reporting requirements, are given in the laboratory QA Plan. The laboratory QA Plan will be reviewed
and approved as part of the contract review process. When available, standards used for calibration will
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be traceable by the National Institute of Standards and Technology. Corrective action protocols for
malfunctioning equipment will be addressed in the laboratory QA Plan. Calibration records, in
accordance with the laboratory QA Plan, will be maintained for each piece of measuring and test
equipment and each piece of reference equipment. The records will indicate that established calibration
protocols have been followed. Records of equipment use will be kept in the laboratory files.

7. ANALYTICAL PROTOCOLS

When available and appropriate for the sample matrix, SW-846 Methods will be used. When
SW-846 Methods are not available or lower detection limits that are required cannot be achieved by
SW-846 Methods, other nationally-recognized methods such as those of ASTM, DOE, and EPA will be
used.  Analytical methods, detection limits, sample preservation, -holding times, and container
requirements for field measurements and analytical parameters are defined during the DQO process and
are incorporated in the analytical SOW for the task and applicable protocols and will be. defined in
Appendix A.

8. DETAILS OF DATA AND DOCUMENT FLOW

The components of data management include planning, collection, review, archival, and transmittal.
Task activities follow identical paths to meet data management requirements. A flow chart (Figure 1) and
narrative (Sections 8 and 9) are provided for each component of data and document flow. The Paducah
DOE Program Integrated Data System is discussed first. The data system is core to each of the data
management components.

8.1 INTEGRATED DATA SYSTEM

The Paducah DOE Program Integrated Data System provides a centralized system for management
and storage of environmental information while allowing easy, yet controlled, access. The basis for the
Paducah DOE Program Integrated Data System is to establish and maintain a program to provide the most
efficient system of data collection, analysis, storage, and retrieval. DOE, as specified in the FFA, is to
maintain one consolidated database for the Paducah Site. All data collected under this agreement (the
FFA) is to be routinely submitted electronically in a consistent format to the stakeholders (see Section 9.2
and Appendix B). In addition, under the Kentucky AIP, AIP personnel require access to the electronic
data that is maintained by the Paducah facility and its contractors. Consequently, the Paducah DOE
Program Integrated Data System meets the regulatory requirements and provides Paducah EMEF with a
platform to manage its data.

The Paducah DOE Program Integrated Data System is composed of integrated hardware and
software to support the collection, management, analysis, and presentation of data associated with
environmental restoration/remedial action, compliance, and monitoring activities at PGDP.  All
environmental measurements, analyses, and locationally descriptive information (e.g., GIS, lithology, and
monitoring structure information), as applicable per this plan, is included. In addition, an extensive
collection of descriptive and reference information about environmental tasks and permits is stored. A
flow diagram for the Paducah DOE Program Integrated Data System is shown in Figure 2.
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Components of Data/Document Flow
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Figure 1. Detail of Data and Data Flow.
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As part of the Paducah DOE Program Integrated Data System, each project utilizes a PEMS for
sample scheduling, collection, and tracking each sample and associated data from point of collection
through final data reporting. Each PEMS is established on a project-specific basis. PEMS tracking
includes field forms, COCs, hard copy data packages, and EDDs. Project data is entered as the project
progresses. All field measurement data, analytical data, lithologic descriptions, monitoring structure
information, sample stations, and corresponding coordinates (as appropriate) are entered into PEMS.

Upon completion of the project, or on a routine basis, data from each PEMS is reviewed as
described in Section 8.4 and transferred to Paducah OREIS for permanent retention. All final data
reporting is reported from Paducah OREIS. Additionally, PEMS data is archived on a specified
frequency to ensure data traceability.

The Paducah DOE Program Integrated Data System is accessed by a computer network. The
system is designed to allow the electronic transfer of information between all branches of EMEF. A
central file server is used to maintain the software and database applications. This server may be accessed
from several PC workstations within the computer network.

8.2 DATA PLANNING
8.2.1 Inmitiation of Data Collection

The need for data collection is determined by the Task Lead and Project Manager to satisfy
applicable regulatory requirements and/or DOE Orders. The Task Lead identifies the need for collection
of data to support the task and is responsible for the development of applicable documents that outline the
specific objectives of the data collection activity.

8.2.2 Historical Data Gathering

A substantial effort should be made by the data requestor (i.e., project manager/task lead) to acquire
and analyze all historical data and documents relevant to the task (i.e., in numeric, spatial, attribute, and
textual form) prior to the DQO process and/or data generation. For example, these documents and data
might include prior work done for preliminary assessments, site characterization tasks, remedial
investigations, annual monitoring reports, or data summaries provided by previous analysts. In addition,
information specialists who would know of relevant documents, GIS information, and data sets should be
consulted to acquire a comprehensive task background. In many cases, descriptive and qualitative
information about the data (e.g., metadata) may be required. This is often the case with electronic files
that may be received without the basic information provided through proper documentation. Some
research may be required to prepare these metadata statements which are essential to the determination of
data quality and usability.

If the data is in electronic form, the usable data and metadata should be entered into the Paducah
DOE Program Integrated Data System for inclusion into Paducah OREIS. If the data is in document
form, the usable data and metadata should be extracted and key-entered into the Paducah DOE Program
Integrated Data System. If GIS information is required, themes/coverages should be updated as
necessary.
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8.2.3 Data Quality Criteria

With the usable historical data now in the Paducah DOE Program Integrated Data System, the data,
along with the documents and metadata, can be retrieved, analyzed (both statistically and spatially),
modeled, and used in support of DQOs for the task. This data, along with elements from the DQO
process such as, contaminants of concern, QA/QC requirements, “Identification of Project Data Quality
Checks” checklist, data review options, and the sampling design is used to generate applicable plans.

Field SOWs, sampling plans, and analytical SOWs are developed in support of field preparation. A
field SOW describes the field activities to be undertaken and subsequent work to be performed. A
sampling plan may be used to further expand on details of field activities. An analytical SOW is prepared
which includes analytical parameters, methods, and detection limits. A validation SOW is also prepared
when validation services are required to ensure the analytical laboratory’s performance is acceptable.

Information from each of the SOWSs and sampling plans is used to initiate sampling logbooks,
labels, and other required field documentation. Documentation generated by the data collection activity
shall be forwarded electronically and/or in hard copy to the Task Lead and the DMC to be indexed and
filed as specified per the SOW.

8.3 DATA COLLECTION

Data collection information is recorded and maintained for all data collection activities. This
information includes station information, lithologic information, sample information, field measurements,
analytical data, monitoring structure information, and GIS information and is explained below.

8.3.1 Station Information

Station information is data describing the location from which a sample is taken. Station
information includes plant coordinates (surveyed or estimated, as appropriate), station description, and
station type. This information is input directly into PEMS. Methods for determining coordinates and
relevant information necessary to determine and document accuracy should be recorded. ‘

8.3.2 Lithologic Information

Lithologic information is data describing the lithology of a borehole. This information is input
directly into PEMS.

8.3.3 Sample Information

Sample information is environmental data describing the sampling event and consists of the
following: station, date collected, time collected, and other sampling conditions collected for every
sampling event. This information is recorded in logbooks and may be included on the COC or sample
labels. This information is input directly into PEMS.

8.3.4 Field Measurements
Field measurements are measurements of a parameter without physical collection of a sample
which are collected real-time in the field. Field measurements may include water level measurements,

pH, conductivity, flow rates, temperature, and dissolved oxygen. Field measurements are taken and
recorded on appropriate field forms or in logbooks, and input into PEMS.
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8.3.5 Analytical Data

The Sample Manager tracks progress of analytical samples as fieldwork continues. COCs are
reviewed and lab receipt of samples is verified. Once samples have entered the laboratory, the laboratory
is responsible for sample analysis, data reduction, and data reporting. The analytical data will be checked
for completeness and reasonableness. A system is set up within the Paducah DOE Program Integrated
Data System to log shipment of samples and receipt of data packages.

All data packages received from the fixed-base and screening/field laboratories are tracked,
reviewed, and maintained in a secure environment. The primary individual responsible for these tasks is
the Sample Manager. The following information is tracked: sample delivery group number, date
received, number of samples, sample analyses, receipt of EDD (if applicable), and comments. The
Sample Manager compares the contents of the data package with the COC form and identifies
discrepancies. Discrepancies are immediately reported to the laboratory and the data validators. All data
packages are forwarded to the Bechtel Jacobs Company EMEF DMC for permanent storage.

8.3.6 Monitoring Structure Information

Monitoring structure information is data describing the monitoring wells and boreholes installed
during the combined tasks. Information includes well screen depth; borehole and well diameter; screened
aquifer; and datum information. This information is input directly into PEMS.

8.3.7 GIS Information

GIS information is metadata that is visually descriptive of the area around the location of a
project. Information may include maps of roads, streams, underground utilities, etc. Projects creating
new GIS information or causing required updates to existing GIS information supply the information to
the Paducah DOE Program Integrated Data System.

8.4 DATA REVIEW
8.4.1 Laboratory Contractual Screening

Laboratory contractual screening is the process of evaluating a set of data against the requirements
specified in the analytical SOW to ensure that all requested information is received. The contractual
screening includes, but is not limited to, the COC, number of samples, analytes requested, total number of
analyses, methods used, QC samples analyzed, EDDs, units, holding times, and reporting limits achieved.

The Sample Manager conducts the screening upon receipt of data from the analytical laboratory.
To the extent possible, the contractual screening should be done electronically. The Sample Manager
identifies and documents any exceptions to the SOW on a Laboratory Deliverable Contractual Screening
Checklist.

8.4.2 Data Verification

Data verification is the process for comparing a data set against a set standard or contractual
requirement. Verification may be performed electronically, manually, or by a combination of both. Data
verification includes contractual screening and can include other data quality checks established by the
task team. Applicable task plans define the specific verification to be performed. Data is flagged as
necessary.
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Specific documentation associated with data verification is developed per PMSA-1001, Appendix
G, entitled, “Identification of Project Data Quality Checks,” and will be provided in Appendix A.

8.4.3 Data Validation

Data validation is the process for evaluating the laboratory adherence to analytical-method
requirements. This is performed by a qualified individual for a data set, independent from sampling,
laboratory, project management, or other decision-making personnel for the task. Data validation is
performed according to PMSA-1001 and is coordinated by the Sample Manager. Validation qualifiers are
stored in the Paducah DOE Program Integrated Data System. Documentation associated with data
validation (the validation SOW, data validation reports, and exception reports, if applicable) is filed in the
DMC. Specific documentation associated with data validation is identified in Appendix A.

8.4.4 Data Assessment

Data assessment is the process for assuring that DQOs are met, and that the type, quality, and
quantity of data are appropriate for their intended use. It allows for the determination that a decision (or
estimate) can be made with the desired level of confidence given the quality of the data set. Data
assessment follows data verification and data validation and must be performed on 100 percent to ensure
data is usable.

The data assessment is conducted by a designated task team member in conjunction with other task
team members according to PMSA-1001. Assessment qualifiers are stored in the Paducah DOE Program
Integrated Data System. Data is made available for reporting upon completion of the data assessment and
associated documentation (Data Assessment Review Checklist) is filed with the task files.

8.4.5 Report Preparation

Personnel will utilize the official Paducah OREIS data tables for all official data reporting. Prior to
the release of any data, the “Data Release” form shall be completed according to PMSA-1001, Appendix
I. Release of all data shall be approved by DOE and the Managing and Integrating Contractor.

8.5 DATA AND RECORDS ARCHIVAL
8.5.1 Data Archival

Data archival refers to the long-term storage of electronic data generated by a task in the Paducah
DOE Program Integrated Data System. Long-term storage in a central repository assures maximum
accessibility by the environmental engineering community. To ensure its future usability, sufficient
documentation, including the associated metadata, must accompany archived data to describe the source,
contents, and structure of the data. Paducah OREIS is the database that stores archived data for future
use. In addition, the Paducah PEMS used for the task is archived both intact and as exported ASCII text
with sufficient documentation to recreate task data. The archive of Paducah PEMS, as well as the back-
ups for Paducah OREIS, are stored in the DMC.
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8.5.2 Records Archival

The DMC is a repository for all EMEF documents and data. Each EMEF task transmits a copy of
all task documentation to be filed in the DMC as the task file. This information is arranged by a file
classification scheme and is filed on shelves in color-coded folders. The documents are shelved in mobile
file cabinets which are located inside a two-hour-rated firewall vault. The vault is protected by a wet-pipe
sprinkler system and intrusion alarm. The DMC staff utilizes the DMS, a database management system
designed for management and retrieval of documents, to perform searches. DMS records contain
bibliographic information (title; author; issue date; document type and number; etc.), file classification
information (document location), and index information (subject keywords, document status, facility
name/waste area grouping [WAG]/solid waste management unit [SWMU] number, cleared for public use
flag, and administrative record [AR] codes).

By utilizing the DMC, all documents relevant to EMEF work will be located in a central Tepository
and will be available to the EMEF organization as well as other identified users. The DMC will also
provide controlled access to these documents.

Information that may be found in a task file include hard copies of all original field and analytical
results; data reduction and summarization programs; data packages; logbooks; associated QA/QC forms;
correspondence; contracts; meeting minutes; training records; plans; and reports. All contents of a task
file are classified, indexed, and stored into appropriate file groups and record series within the task file.

Satellite document centers are sometimes established with routine transfer frequencies to the PGDP
DMC. Task records are maintained by the Task Records Coordinator as record copy as specified in task
data and document management plans and as required by protocol. Logbooks and field documentation
are copied weekly unless maintained as record copies, which are kept in one-hour-rated, fire-resistant,
locked file cabinets overnight. If the activities during logbook use could potentially damage the loghook
or result in loss, then weekly copies are required. If copies are made, they are maintained separate from
the original logbook and are forwarded to the task files and maintained as record copy until the originals
are complete. At that time, the originals replace the copies as record copy. The record copy is transferred
to the Paducah EMEF DMC. Upon completion of the task, all original logbooks (field and analytical),
field documentation, and project deliverables will be forwarded to the DMC by the task manager or
designee. ‘

Documents will be selected for the AR from the task file. The AR files are duplicated and made
available to the public at the Environmental Information Center. Documentation associated with data and
records archival includes archive checklists; indexed and filed copies of all relevant hard copies; and lists
of all items recommended for the AR file.
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9. DOCUMENT AND DATA RELEASE AND TRANSFER

9.1 DOCUMENT RELEASE AND TRANSFER

A standard distribution list is maintained for regulatory documents submitted according to the FFA.
Changes to this distribution list should be submitted through the DOE Site Office. Other documents
generated for the EMEF Program may be specially requested through the DOE Site Office or their
designee. Requested documents may be historical or newly generated and will be transmitted within a
reasonable time frame.

9.2 ELECTRONIC DATA RELEASE AND TRANSFER

Once data has undergone verification, validation, and data assessment, it may be released to
external agencies. Routine data or data specially requested by external agencies is downloaded into a
standard format (see Appendix B) and transmitted either electronically or by physical transfer on
electronic media (diskettes, etc.). If data is transmitted electronically, data files will be placed on an
externally-accessible file server that is password protected. The external agency has the responsibility to
protect the data that has been provided. Passwords shall not be shared with anyone outside the external
agency. External agencies will be notified of data availability via electronic mail.

The Task Lead/Release Requestor will complete the “Paducah EMEF Data Release to External
Agencies” form and obtain all appropriate signatures. Field QC data is not routinely transmitted with the
data; however, this information is available upon request. Electronic data formats will contain a "Read
Me" file that will identify the electronic data package and the number of files associated with the package.
The "Read Me" file will also indicate the appropriate data qualifiers along with their associated
definitions and the appropriate data quality level. Hard copy data formats will contain a cover letter that
will identify the contents of the data package. The cover letter will also indicate the appropriate data
qualifiers along with their associated definitions and the appropriate data quality level.

9.2.1 DOE Remedial Action Investigations

DOE will provide electronically-transmitted data concurrent with the D1 Report/Characterization
Report or when the Project Completion Report is issued (if formal D1 is not required) for remedial action
investigations.
9.2.2 DOE-Permitted Facilities/Routine Environmental Monitoring Reports

Permitted and routine sampling is outlined in Table 8.1. Additionally, Table 8.1 includes reporting
and transfer frequencies. DOE will provide electronic-transmitted data per the agreed schedule in this
document.
9.2.3 Special Requests

Data will be transmitted routinely as specified in Sections 9.2.1 and 9.2.2. Any additional data
generated from sampling activities that are available electronically may be transmitted upon receipt of 2

special request correspondence. Special requests shall be submitted through the DOE Site Office, or their
designee, specifying the sampling event information required.
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Table 8.1. Regulatory and routine sampling,

Elimination System Permit DCE
Qutfalls

FREQUENCIES/’SCHED[EE
PROGRAM
SAMPLING REPORTING TRANSFER
Permit-Associated Sampling
Kentucky Pollutant Discharge Monthly and Quarterly Moathly Monthly

28% of each month

28% of each month

Quarterly

February 30, May 30,
August 30, November 30

Toxicity Monitoring Quarterly Quatterly
Publication of the ASER Concurrent with ASER
Bioaccumulation Study Annually Annually Annually
: Publication of the ASER Concurrent with ASER
Fish Community Semiannually Annually Annually
' Publication of the ASER Concurrent with ASER
C-746-K Surface Water Quarterly Semiannually Semiannuaily
June 30, December 30 - June 30, December 30
C-746-S&T Surface Water Quarterly Quarterly Quarterly
January 15, April 15, January 15, April 15,
fuly 15, October 15 july 15, October 15
C-746-U Surface Water Quarterly Quarterly Quarterly
January 15, April 15, January 15, Apnl 15,
July 15, Octaber {5 July 15, October i5 i
C-746-K Groundwater Quarterly Semiannually Serniannually 1
June 30, December 30 June 30, December 30 E
C-404 Landfill Groundwater Quarterly Semiannually Semiannually -
1 May 30, November 30 May 30, November 30
C-746-S&T Landfill Groundwater Quarterly Quarterly Quarterly
February 30, May 30, February 30, May 30,
August 30, November 30 August 30, November 30
C-746-U Groundwater Monitoring Quarterly Quarierly Quarterly

February 30, May 30,
August 30, November 30

Environmental Monitoring Programs (EMP)

EMP Surface Warer Sarupling Bimonthly Aanually Annually
Publication of Annual Site Concurrent with ASER
Environmental Report
(ASER)

EMP Annual Sediment Sampling Annually Annually Annually
Publication of ASER Concurrent with ASER

| EMP Annual Deer Sampling Anaually Annually Annually

Publication of ASER November

Plume Groundwater Sampling Moanthly and Quarterly Quarterly Quarterly T

January 30, April 30,
July 30, October 1

January 36, Aprl 30,
July 30, Qctober 19

and Annually

Publication of ASER

Residential Groundwater Sampling Manthly, Quarterly, Annually- Semiannuaily 1
i and Annually Publication of ASER April and Qctober ,!
Surveillance Groundwater Sampling Monthly, Quarterly, Annually Sermiannually

i
January and July , !
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FREQUENCIES/SCHEDULE

PROGRAM
SAMPLING REPORTING TRANSFER

Surveillance & Maintenance or Operation & Maintenance Activities

C-404 Leachate Per Permit Per Permit Annually *
As needed January 30, April 30, October 15
July 30, October 15
C-746-S&T Leachate Per Permit Quarterly per permit Quarterly per permit
As needed
C-746- U Leachate Per Permit Quarterly per permit Quarterly per permit
As needed
Northwest Plume/Northeast Plume Daily Quarterly and Annually Quarterly
January 30, April 30, January 30, April 30,
July 30, October 30 July 30, October 30

* If leachate samples were collected.

10. INTERNAL QC CHECKS

10.1 FIELD QC SAMPLES

Standard operating protocols are used for all routine sampling operations. Field QC sampling will
be conducted to check sampling and analytical accuracy and precision for both laboratory and field
analyses of the original samples. All QC samples will be handled, shipped, and analyzed as stated in
Sections 5 and 7. Field QC samples will have sample numbers which are unique and which identify them
as QC samples. ‘

A filter blank is a sample of ASTM Type II water passed through, or over, a filter before any
samples are filtered. Filter blanks are used as a measure of filter contamination. Samples are analyzed
for the same parameters as the filtered sample. Filter blanks can be collected at a rate of one per lot
number.

Field blanks serve as a check on environmental contamination at the sample site. ASTM Type II
water is transported to the site, opened in the field, transferred into each type of sample bottle, and
returned to the laboratory for analysis of all parameters associated with that sampling event. It is also
acceptable for field blanks to be filled in the lab, transported to the field, and then opened. Field blanks
may be used as a reagent blank as needed. It is recommended that field blanks be collected at a rate of
1:20.

Equipment blanks (may also be referred to as equipment rinseates) are samples of ASTM Type II
water passed through decontaminated sampling equipment. Equipment blanks are used as a measure of
decontamination-process-effectiveness and are analyzed for the same parameters as the sample collected
with the equipment. Equipment blanks may also be used as a reagent blank as needed. Equipment blanks
are required only when nondisposable equipment is being used. It is recommended that equipment blanks
be collected at a rate of 1:20.
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A trip blank is a sample used to detect contamination by volatile organic compounds (VOCs)
during sample shipping and handling. Trip blanks are 40 mL volatile organic analysis (VOA) vials of
ASTM Type II water that are filled in the laboratory, transported to the sampling site, and returned to the
laboratory with VOA samples. Trip blanks are not opened in the field. One trip blank is to accompany
each cooler containing VOA samples. Each trip blank is to be stored at the laboratory with associated
samples, and analyzed with those samples. Trip blanks are only analyzed for VOCs.

Duplicates are two separate samples taken from the same source during the same sampling event
and are analyzed for the same parameters. Data generated by duplicate samples includes sampling and
analytical variability (precision). It is recommended that duplicates be collected at a rate of 1:20.

10.2 ANALYTICAL LABORATORY QC SAMPLES

Fixed-based analytical laboratories that provide services will have an approved QA plan that
describes the laboratory QC sample program and the laboratory control sample program. The analytical
laboratory has an established internal QC program that is managed by the laboratory supervisors.
Analytical laboratory QC samples will be analyzed as required by the analytical method for the
parameters of interest and the results will be included in the analytical report. Blind samples are samples
in which the laboratory has no information on the sample location and, subsequently, would have no
indication of the possible analytical results. These samples will be analyzed for the parameters of interest
and the results will be included in the analytical report. Acceptable completion of the blind samples
provides an indication of the laboratory’s performance. DOE laboratories participating in the blind
sample program will follow blind submittal frequencies determined by the SMO.

11. AUDITS AND SURVEILLANCES

11.1 AUDITS

Audits are qualitative reviews of task activity to check that the overall QA program is functioning.
Audits should be conducted early in the task so that problems can be corrected quickly. The audit
involves the review of all available and relevant task and contract documents and includes an evaluation
of QC measures for office and field. Audits will be performed as requested by management.

11.2 SURVEILLANCES
Surveillances follow the same general format as an audit but are less detailed and require a less

formal report. A surveillance is designed to give task staff rapid feedback concerning QA compliance
and to facilitate corrective action. Surveillances will be performed as requested by management.

7-37



20
12. PREVENTIVE MAINTENANCE

Equipment is an inclusive term for tools, gauges, instruments, and other items. The equipment
discussed in this section requires that specific preventive maintenance is serviced as specified by the
manufacturer's recommended schedule. All services are documented and performed by qualified and
trained individuals. Out-of-service equipment is controlled to prevent inadvertent use and its maintenance
is recorded. A list is maintained of the critical, spare parts that should be stocked to minimize equipment
downtime. Specific field equipment preventive-maintenance practices, frequencies, and spare parts are
described in the factory manual for each instrument.

Preventive-maintenance protocols for laboratory equipment and instruments are provided in
laboratory QA plans. All maintenance activities will be recorded in maintenance logs. Laboratories will
be required to maintain an adequate inventory of spare parts and consumables to prevent downtime as a
result of minor problems.

13. SPECIFIC ROUTINE PROTOCOLS

The precision, accuracy, and completeness parameters are quantitative tools by which data sets can
be evaluated. These parameters can help ensure that DQOs are met and are defined as follows: '

o Precision—A quantitative measurement of the variability of a group of measurements as compared
to their average. Usually expressed as a percentage or a standard deviation, it evaluates the
reproducibility of the system. Sample duplicates measure the reproducibility of the sampling event,
while lab replicates measure the precision of the analytical process. The acceptable precision may
be defined by the laboratory method used.

o Accuracy—A quantitative measurement of the bias of the data. It represents how close the
measurement data is to the true value. Analytical accuracy is measured by percent recoveries
associated with the laboratory analytical control spikes (blank spikes), surrogate spikes, or matrix
spikes. The acceptable accuracy may be defined by the laboratory method used. Sampling
accuracy can be assessed by evaluating field and trip blanks.

° Representativeness—A qualitative measurement of the ability of a sample or group of data to
adequately describe or define the conditions being measured. Precision, accuracy, and
completeness all affect representativeness. Sampling strategy (location, method, and frequency) are
critical to ensure that the samples statistically represent the population. Laboratory precision and
accuracy reflect how representative the data is of the sample.

° Completeness—A quantitative measurement of the percentage of acceptable data as compared to
the number planned. Both sampling and analytical completeness can be measured.

° Comparability—A qualitative measurement of the confidence with which one data set can be
compared with another. Comparability is achieved by using standard techniques for collection and
analysis.

Protocols for assessing the precision, accuracy, and completeness are provided in the following
text. It should be noted that there are no standard guidelines available for representativeness and
comparability.

7-38



21

13.1 PRECISION

To determine the precision of the laboratory analysis, a routine program of replicate analyses, in
accordance with the analytical method requirements, is performed by the laboratory. The results of
replicate analyses are used to calculate the relative percent difference which is used to assess laboratory
precision.

For replicate results C; and C,:

x100

) ) IC 1= 2|
Relative percent difference = ————
( Ci+C:
2

Precision of the total sampling and analytical measurement process will be assessed from field
duplicates. Although a quantitative goal cannot be set due to sample variability, the Task Lead will
review relative percent difference values of field duplicates to estimate precision. Analytical precision
can be measured separately from sampling precision through the use of laboratory duplicate and matrix
spikes.

13.2 ACCURACY

To determine the accuracy of an analytical method and/or the laboratory analysis, a periodic
program of sample spiking is conducted (minimum one spike and one spike duplicate per 20 samples).
The results of sample spiking are used to calculate the QC parameter for accuracy evaluation, the percent
recovery (% R).

For surrogate spikes and QC samples:

%R :gixIOO

4
where--

C; = measured spiked sample concentration (or amount)
C; = true spiked concentration (or amount)

For matrix spikes:

., . lG-Cf
%R =—"1x100
C

t
where--

Cs = measured, spiked sample concentration
C, = sample concentration (not spiked)
C, = true concentration of the spike

Accuracy of the total sampling and analytical measurement process will not be determined. This
would require the addition of chemical-spiking compounds to the samples in the field.
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13.3 COMPLETENESS

To determine the completeness of data, the percentage of valid, viable data obtained from a
measurement system is compared with the number of total measurements. The goal of completeness is to
generate a sufficient amount of valid data to satisfy task needs.

Completeness, C, is calculated as follows:

Number of valid measurements "

%C= 100

Number of total measurements

14. NONCONFORMANCES AND CORRECTIVE ACTIONS

Nonconforming equipment, items, activities, conditions, and unusual incidents that could affect
compliance with task requirements will be identified, controlled, and reported in a timely manner.
Nonconforming equipment will immediately be labeled or tagged, and segregated, if possible. Specific
protocols for controlling nonconforming items will be described in applicable documents.
Nonconformance Reports issued as a result of an audit or surveillance will identify the root cause of the
problem. Laboratories must notify the appropriate personnel of any nonconformance or problems with
analytical samples. Laboratory corrective actions reports are completed by the analytical laboratory when
a nonconformance is recognized by laboratory personnel. Handling of any nonconformance is described
in appropriate plans and protocols. '

Corrective actions to audit/surveillance findings and nonconformances are managed. The Task
Manager is notified of a nonconformance and/or surveillance finding. These are documented and a copy
is furnished to the Task Lead as soon as possible. Copies of audits, surveillances, and/or
nonconformances and their dispositions will be forwarded to the appropriate management personnel and
will be placed in the DMC.

15. QA REPORTS TO MANAGEMENT

Upon request, QA personnel will provide to management a report which summarizes QA activities
for the task, system, and performance audits conducted (internal and external); quality problems found;
corrective actions initiated; and other applicable items. Some reports that present measurement data
generated during the work assignment may require a QA section addressing the quality and limitations of
the data. This QA section will address results of audits or surveillance of the measurement work; quality
problems found and corrective actions taken; and deviations from applicable documents.

16. FIELD CHANGES

Field changes will be governed by control measures commensurate with those applied to the
documentation of the original protocol. The task team identifies, documents, and approves field changes.
These changes are communicated to the team through the use of Change Notices and Change Orders.
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TASK-SPECIFIC INFORMATION FOR
QUALITY AND DATA ELEMENTS

Purpose and Introduction

This plan can be used and implemented for the Paducah DOE tasks requiring the collection of
analytical data. Each section of the FFA QA/DMP was written to meet data-quality requirements and
provides a description of the programmatic elements which should occur for each task. This appendix
provides additional information concerning the QA and Data Management aspects which are specific to
the task and cannot be defined at the programmatic level. This appendix should be completed once the
task has been planned or once the DQOs have been documented. This completed appendix, along with
the “Data and Documents Management and Quality Assurance Plan for the Paducah Environmental
Management and Enrichment Facilities Program,” will serve as the “Quality Assurance and Data
Management Plan” for the task, will be provided to appropriate personnel, and will be maintained as a
task record.

For the purpose of this document, this appendix is not completed but shows the information to be
completed for each task involved in the collection of analytical data. This appendix should be completed,
printed with attachments compiled, combined with the “Data and Documents Management and Quality
Assurance Plan for the Paducah Environmental Management and Enrichment Facilities Program,” and
distributed to the appropriate personnel for review, approval, and use.
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INSTRUCTIONS FOR COMPLETING THE QUALITY
ASSURANCE/DATA MANAGEMENT PLAN (QA/DMP)

Use the following instructions to complete each section for the task-specific QA/DMP.
Attachments may be used to serve as and/or supplement the information provided in the tables.

TITLE PAGE: Type over the task-specific information in the underlined/bolded/italicized portion
of the text. Information needed is the issue date, document number, document title, and author(s).
Document numbers must be obtained from the Records Manager.

APPROVAL PAGE: Type over the task-specific information in the underlined/bolded/italicized
portion of the text. Information needed is the preparers’ names and titles and the approvers’ names
and titles. Minimum approvals are the Task Lead, Project Manager, and QA Manager.

TABLE OF CONTENTS AND ATTACHMENTS: Include the appropriate page numbers to the
table of contents and identify and document the attachments provided to supplement this QA/DMP.

SECTION 1.0—TASK ORGANIZATION, RESPONSIBILITY, AND TRAINING: Identify
the task organizational chart listing additional roles and responsibilities, including those identified
in Section 2.2 of the “Data and Documents Management and Quality Assurance Plan for the
Paducah Environmental Management and Enrichment Facilities Program.” Also, document in
Table 1.1 the training requirements for key personnel. An organizational chart and/or training
matrix may be attached to this QA/DMP.

SECTION 2.0—DATA QUALITY OBJECTIVES (DQOs) AND SAMPLE PLANNING:
Refer to PMSA-1001, Quality Assured Data, Appendix C, for directions to complete DQOs for the
project. Attach DQO documentation to this QA/DMP. Using the DQO documentation, with
assistance from the task team, identify details of the SAP. The SAP is generated out of the data
needs identified in the DQOs and will specify applicable samples (i.e., regular samples, QC
samples, and waste characterization samples) to be collected. Complete Table 2.1 (if SAP is not
available) and/or attach the task SAP for environmental data. Complete Table 2.2 for waste
characterization.

SECTION 3.0—APPLICABLE PROTOCOLS, DOCUMENTS, AND WORK
INSTRUCTIONS: Identify the applicable protocols and documents (to data quality activities)
which will be followed for the data collection activity and document in Table 3.1. Work
instructions may be required for task-specific tasks.

When available and appropriate for the sample matrix, SW-846 Methods will be used. When not
available, other nationally-recognized methods such as those of ASTM, DOE, and EPA will be
used. Analytical methods are listed in Table 2.0 and in analytical SOWs; therefore, an additional
listing of analytical methods is not required in Table 3.1.

SECTION 4.0—CALIBRATION PROTOCOLS AND FREQUENCIES: This section
addresses documentation of field equipment and field support laboratory equipment which is to be
calibrated for the task. Fixed-base laboratory calibration protocols and frequencies are not required
to be included in this plan but are covered in the laboratory QA plans and protocols. The SMO
oversight/audit has ensured the laboratory has met the requirements of SW-846. Calibration
protocols and frequency information may be attached to this QA/DMP.
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Identify the field equipment and field support laboratory equipment to be used during the data
collection activity and document in Table 4.1 or attach supplemental information concerning
equipment calibrations, the protocols, and frequencies.

SECTION 5.0—DATA REVIEW PROCESS: For details on the data review process, refer to
PMSA-1001, Quality Assured Data, Appendices E, F, G, and H. Complete verification and
assessment.

For the purposes of this section, contractual screening, data verification, and data assessment
frequencies are identified in Table 5.1, Table 5.2, and Table 5.4, respectively; however, responsible
personnel for these tasks must be identified and documented in the appropriate tables. Complete
and attach Appendix G, “Data Quality Checks,” from PMSA-1001, Quality Assured Data, to better
define verification and assessment criteria. Complete Table 5.3 to document the validation strategy
defined by the task team.

SECTION 6.0—DOCUMENT AND RECORDS CONTROL AND TRANSFER: Identify the
documents and records to be controlled during the task, the document or record name and type (i.e.,
a document such as a QA project plan or a record such as a logbook) and the frequency of transfer
of the document or record to the EMEF DMC. Record this information in Table 6.1 for documents
and Table 6.2 for records.

SECTION 7.0—QUALITY ASSESSMENT SCHEDULE: Identify and document in Table 7.1
the quality assessments to be performed for the task as requested by the Task Lead or other
applicable managers.

DISTRIBUTION LIST: Identify and document the appropriate personnel to receive a copy of the -
QA/DMP, -

REVIEWING, APPROVING, AND ISSUING THE QA/DMP: Upon completion of the above
instructions, the QA/DMP should be printed, noticeably stamped “DRAFT,” and provided to the
appropriate personnel for review. Comments should be received and resolved in a timely manner.
The revised QA/DMP should be printed, approved, and provided to the appropriate personnel as
defined in the distribution list.
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1.0 TASK ORGANIZATION, RESPON SIBILITY, AND TRAINING

Table 1.1. Task Organization, Responsibility, and Training.

Job Title or Name Role, Responsibility, and Training*
Position Interface
DOE Project
Manager
Data Clerk

Data Manager | M&I Data Manager/
Subcontractor Personnel

Network M&I Network Administrator
Administrator

Project
Manager

Project
Engineer

QA Specialist

Records Clerk

Records M&I Records Manager/
Manager Subcontractor Personnel

Sample M&I Sample Manager/
Manager Subcontractor Personnel

Task Lead

Task Manager

Field Team |Subcontractor Personnel
Leader

Samplers Subcontractor Personnel

Drillers Subcontractor Personnel
Other Subcontractor Personnel
Other Subcontractor Personnel

*The required training (GET, GERT, RAD II, etc.) should be identified for Subcontractor Personnel for this project.

Identify Location of Training Records for Subcontractor Personnel:
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3.0 APPLICABLE DOCUMENTS, PROTOCOLS, AND WORK
INSTRUCTIONS

Table 3.1. Applicable documents, protocols, and work instructions.

Protocol Number Protocol Name Applicability

Yes No

General

List appropriate protocols for to be used for chain-of-custodies,
logbooks, ensuring quality data, etc.

Sampling

List appropriate sampling protocols to be used.

Data Management

List appropriate data management protocols to be used.

Data Validation

List appropriate data validation protocols to be used.
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4.0 CALIBRATION PROTOCOLS AND FREQUENCIES

Table 4.1. Field equipment and field support laboratory calibration protocols and frequencies.

Equipment & Serial Field Usage Calibration Check | Calibration Check | Calibration Check
No. Frequency Material Protocol
Field Equipment

Field Support Laboratory Equipment
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5.0 DATA REVIEW PROCESS

Table 5.1. Contractual screening.

Responsible Person:

Table 5.2. Data verification.

Responsible Person:

Table. 5.3. Details for performing data validation.

Frequency

Data Package Type

Analytes & Media

Protocol Used

Completed By

Responsible Person:

Table 5.4. Data assessment.

Responsible Person:
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6.0 DOCUMENT AND RECORDS CONTROL AND TRANSFER

Table 6.1. Identification of documents.

Document Name and Type Controlled | Storage Location Frequency of Comments
Document Transfer
(Yes* or No)

* If a document is identified as a “controlled document”, then a distribution list must be created, maintained, and
updated, as needed. The access control method for the “controlled document” must be defined and implemented.

Table 6.2. Identification of records.

Record Name and Type

Quality Storage Location Frequency of Comments
Record Transfer
(Yes or No)
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7.0 ASSESSMENT SCHEDULE

Table 7.1. Assessment schedule.

Audit/Surveillance/
Self Assessment No.

Subject/Topic Date

Completed By
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DISTRIBUTION

(List appropriate names and associated organization, if needed, for distribution of document.)
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APPENDIX B

DATA DICTIONARY AND FORMATS FOR PADUCAH OREIS TRANSMITTALS
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TRANSMITTAL FORMAT

Transmittal format for all data transmittals will be in exported database format (.dbf) and as a
Microsoft Access table (version 97 or more recent). The file will be added to the password-protected
external server under the base directory \\home\oreis\data\ in a zipped file named according to the structure
outlined below that corresponds to Table 1 in addition to other applicable transmittals.

KPDES Permit DOE Outfalls, Toxicity Monitoring, Bioaccumulation Study, Fish Community
..-\data\permit\KPDES\KPDESTYYYY-MM
where T corresponds to the sample type (i.e., R=regular permitted sampling, T=toxicity
sampling, B=bioaccumulation sampling, F=fish community sampling)
YYYY corresponds to the calendar year, and
MM  corresponds to the month

C-746-K Surface Water, C-746-K Groundwater
..-\data\permit\C746K\KMYYYY-SA
where M corresponds to the media (i.e., S=Surface water, G=Groundwater)
YYYY corresponds to the calendar year, and
SA corresponds to the 1st or 2nd half of the year

C-746-S&T Surface Water, C-746-S&T Groundwater, C-746-S&T Leachate
yi .\data\pennit\C7468&T\S_TMYYYY-QQ
where M corresponds to the media (i.e., S=Surface water, G=Groundwater, L=Leachate)
YYYY corresponds to the calendar year, and
QQ corresponds to the quarter

C-746-U Surface Water, C-746-U Groundwater, C-746-U Leachate
...\data\permit\C746U\UMYYYY-QQ
where M corresponds to the media (i.e., S=Surface water, G=Groundwater, L=Leachate)
YYYY corresponds to the calendar year, and
QQ corresponds to the quarter

C-404 Groundwater, C-404 Leachate
... \data\permit\C404\404MYYYY-SA
where M corresponds to the media (i.e., S=Surface water, G=Groundwater, L=Leachate)
YYYY corresponds to the calendar year, and
SA corresponds to the 1st or 2nd half of the year

Environmental Monitoring Surface Water Sampling
...\data\envmon\SW-YYYY
where  YYYY corresponds to the calendar year

Environmental Monitoring Sediment Sampling
...\data\envmon\SD-YYYY
where YYYY corresponds to the calendar year

Environmental Monitoring Deer Sampling

...\data\envmon\D-YYYY
where YYYY corresponds to the calendar year
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Environmental Monitoring Plume Groundwater Sampling
...\data\envmon\Pl-GW\PIGWYYYY-QQ
where YYYY corresponds to the calendar year, and
QQ corresponds to the quarter

Environmental Monitoring Residential Groundwater Sampling
...\data\envmon\Res-GW\ResGWYYYY-SA
where YYYY corresponds to the calendar year, and
SA corresponds to the 1st or 2nd half of the year

Environmental Monitoring Surveillance Groundwater Sampling
...\data\envmon\Sur-GW\SurGWYYYY-SA
where YYYY corresponds to the calendar year, and
SA corresponds to the 1st or 2nd half of the year

S&M/O&M Northwest Plume Operations Sampling
..\data\sm_om\NWYYYY-QQ
where YYYY corresponds to the calendar year, and
QQ corresponds to the quarter

S&M/O&M Northeast Plume Operations Sampling
..\data\sm_om\NEYYYY-QQ
where YYYY corresponds to the calendar year, and
QQ  corresponds to the quarter

DOE Remedial Action Investigations
...\data\ra\PROJCODE
where PROJCODE corresponds to the PROJ_CODE in Paducah OREIS (e.g., ERI-WAGS,
ERI98-698W22, etc.)
Special Requests _
...\data\requests\YYYYMMDD-A
where YYYY corresponds to the calendar year,
MM  corresponds to the month,
DD corresponds to the day of the request, and
A corresponds to the sequential number for the request.
Lithology
...\data\lith\PROJCODE
where PROJCODE corresponds to the PROJ_CODE in Paducah OREIS from which the lithology
description was collected (e.g., ERI-WAG6, ERI-WAG 27, LASAGNA, etc.)

GIS Themes/Coverages
...\data\gis\

Each file will be named to appropriately describe the theme/coverage. Updates to themes/coverages
will be named identical to the previous version with a revision number immediately following (e.g., roads,
roadsl, roads2,etc).

GIS Themes/coverages will be in a format compatible to be viewed in ArcView 2.0 or higher (i.e.,
ArcInfo Coverages, AutoCAD drawings, etc.)
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DATA DICTIONARY INFORMATION
CODE

The CODE table contains the codes used in Paducah OREIS tables and their descriptions.

CODE Code referenced in other Paducah OREIS tables.
CODE_DESCRIPTION Description of the coded value. This is the 'decoded' value.
CODE_TYPE Column name for the codes and descriptions. This value identifies the type

of coded value.
PROJECT FLD SMP MEAS

The export of PROJECT FLD SMP MEAS table contains the measurement data taken in the field,
which is associated with specific SAMPLEs collected during a STATION_EVENT. Examples are flow rate,
depth, and temperature. Only those field measurements directly associated with a SAMPLE will be stored in
the FLD_SMP_MEAS table. Field measurement data collected, not directly associated with a SAMPLE
(e.g., water level suites) will also be in this format.

PROJ_CODE Acronym assigned by the project (e. g., "ERI-WAGG6" for the WAG 6
Environmental Restoration Field Investigation).

STA_NAME Unique station name assigned by the individual projects (e.g., 400-212
or MW156).

PROJ_SAMPLE _ID Unique sample identifier assigned by the project.

SAMPLE_COMMENTS Comments about the sample.

SMP_STRT LEVEL For a measurement taken over a range of elevations or depths, the upper
vertical distance in feet of the measurement from ground surface.

SMP_END LEVEL For a measurement taken over a range of elevations or depths, the lower
vertical distance in feet of the measurement from ground surface.

MED TYPE Coded value that represents the part of the environment from which a

sample is collected, or on which a field measurement or observation is
‘made. See CODE table where CODE_TYPE = MED_TYPE for a list of
valid values and their descriptions.

SMP_TYPE Coded value that represents the type of sample collected. See CODE
table where CODE_TYPE = SMP_TYPE for a list of valid values and
their description:s.

D_COLLECTED Date sample was collected.,

CHEMICAL_NAME Description of the chemical or measurement parameter. For CAS
numbers, this is the preferred name defined by the Common Lab
Practices Committee.

CAS_NUM Chemical Abstract Services number with dashes, blank if no CAS
number is available.
LAB_CODE Coded value assigned by the project that represents the analytical

laboratory that performed the analysis of the sample. See the CODE
table where CODE_TYPE = LAB_CODE for a list of valid values and
their descriptions.

RESULTS Measurement for a given parameter.

RSLT PREFIX QUALIFIER A qualifier indicating whether the result is below, within, or above
range limits. See CODE table where CODE TYPE =
RSLT_PREFIX_QUALIFIER for a list of valid values and their
descriptions.
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RSLTQUAL

UNITS

NON_COMPLI_CODE

- VALIDATION

ASSESSMENT

FLD_COMMENTS
ANA_METHOD
ANA_TYPE

-B-6

Coded value that documents any conditions associated with the results
of the analysis. See CODE table where CODE_TYPE = RSLTQUAL
for a list of valid values and their descriptions.

Coded value that represents the units of measure used to report the
parameter value. See CODE table where CODE_TYPE = UNITS for a
list of valid values and their descriptions.

For Paducah OREIS, this field designates electronic verification
qualifiers assigned during the Data Assessment process according to
PMSA-1001. See CODE table where CODE_TYPE =
NON_COMPLI_CODE for a list of valid values and their descriptions.
A null field may indicate no criteria were established or may indicate
verification was clear. Non-standard criteria are established on a
project-by-project basis.

Coded value that represents the outcome of the data validation process.
See CODE table where CODE_TYPE = VALIDATION for a list of
valid values and their descriptions.

Coded value describing assessment qualifiers added to data as a result of
PMSA-1001. Applies only to data generated after effective date of
procedure. See CODE table where CODE_TYPE = ASSESSMENT for
a list of valid values and their descriptions.

Comments about the measurement.

Method number used to identify a standard analysis method.

Coded value of the chemical group to which the analyte belongs. See
CODE table where CODE_TYPE = ANA_TYPE for a list of valid
values and descriptions.

PROJECT LAB MEAS

The export of PROJECT LAB MEAS table contains the measurement data analyzed by an analytical
laboratory, which is associated with specific SAMPLE: collected during a STATION_EVENT.

PROJ_CODE
STA_NAME
PROJ_SAMPLE_ID
SAMPLE_COMMENTS
SMP_STRT_LEVEL
SMP_END_LEVEL

MED_TYPE

SMP_TYPE

D_COLLECTED

Acronym assigned by the project (e.g., "ERI-WAG6A" for the WAG 6
Environmental Restoration Field Investigation).

Unique station name assigned by the individual projects (e.g., 400-212
or MW156).

Unique sample identifier assigned by the project.

Comments about the sample.

For a measurement taken over a range of elevations or depths, the upper
vertical distance in feet of the measurement from ground surface.

For a measurement taken over a range of elevations or depths, the lower
vertical distance in feet of the measurement from ground surface.
Coded value that represents the part of the environment from which a
sample is collected, or on which a field measurement or observation is
made. See CODE table where CODE_TYPE = MED_TYPE for a listof
valid values and their descriptions.

Coded value that represents the type of sample collected. See CODE
table where CODE_TYPE = SMP_TYPE for a list of valid values and
their descriptions.

Date sample was collected.

7-70



CHEMICAL_NAME
CAS_NUM

LAB_CODE

RESULTS
RSLT_PREFIX_QUALIFIER

RSLTQUAL

UNITS

RAD ERR

NON_COMPLI_CODE

VALIDATION

ASSESSMENT

LAB_COMMENTS
ANA_METHOD
ANA_TYPE

B-7

Description of the chemical or measurement parameter. For CAS
numbers, this is the preferred name defined by the Common Lab
Practices Committee.

Chemical Abstract Services number with dashes, blank if no CAS
number is available.

Coded value assigned by the project that represents the analytical
laboratory that performed the analysis of the sample. See the CODE
table where CODE_TYPE = LAB_CODE for a list of valid values and
their descriptions.

Measurement for a given parameter.

A qualifier indicating whether the result is below, within, or above
range limits. See CODE table where CODE_TYPE =

RSLT_PREFIX QUALIFIER for a list of valid values and their
descriptions.

Coded value that documents any conditions associated with the results
of the analysis. See CODE table where CODE_TYPE = RSLTQUAL
for a list of valid values and their descriptions.

Coded value that represents the units of measure used to report the
parameter value. See CODE table where CODE_TYPE = UNITS for a
list of valid values and their descriptions.

The counting error for a specific radionuclide expressed as 2 standard
deviations.

For Paducah OREIS, this field designates electronic verification
qualifiers assigned during the Data Assessment process according to
PMSA-1001. See CODE table where CODE_TYPE =
NON_COMPLI_CODE for a list of valid values and their descriptions.
A null field may indicate no criteria were established or may indicate
verification was clear. Non-standard criteria are established on a
project-by-project basis.

Coded value that represents the outcome of the data validation process.

. See the CODE table where CODE_TYPE = VALIDATION for a list

valid values and their descriptions.

Coded value describing assessment qualifiers added to data as a result of
PMSA-1001. Applies only to data generated after effective date of
procedure. See CODE table where CODE_TYPE = ASSESSMENT for
a list of valid values and their descriptions.

Comments about the individual sample.

Method number used to identify a standard analysis method.

Coded value of the chemical group to which the analyte belongs. See
CODE table where CODE_TYPE = ANA_TYPE for a list of valid
values and descriptions.
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STATION-LOCATION

The export of STATION-LOCATION table contains the data about sampling points associated with
one or more projects. Each point has a distinct station name/station type within a project. Locational
information contains coordinate and other information describing a point on the ground. Most location are
points described by x,y coordinates, but a location could be a line or a polygon where measuring events
occur. In those cases, a single point, such as the estimated center point, is used.

STA_NAME
STA_TYPE

STATION _COMMENTS
STA_DESC
GRND_ELV

ADMIN_EAST

ADMIN_NORTH

SWMU
LOCATION_COMMENTS
DATUM

SPLANE_EAST

SPLANE_NORTH

LOC_ERROR
LOC_METHOD

Unique station name assigned by the individual projects (e.g., GW101).
Coded value that represents the type of station (e.g., seep, spring, well).
See CODE table where CODE_TYPE = STA_TYPE for a list of valid
values and their descriptions.

Comments about the station.

Description of the specific sampling or measuring location.

Elevation of ground surface (for groundwater, soil, or sediment -
sampling) at a sampling or measuring location in feet above mean sea
level (msl).

X-value of the distance in feet of a sampling or measuring location from
the reference location based on the administrative coordinate grid
system.

Y-value of the distance in feet of a sampling or measuring location from
the reference location based on the administrative coordinate grid
system.

Acronym for Solid Waste Management Unit, if applicable.

Comments about the location.

Coded value that represents the method by which reference points were
established (e.g., NAD27, NADg3). Datum should be associated with
the state plane coordinate system. It is not valid for administrative grid.
See CODE table where CODE_TYPE = DATUM for a list of valid
values and their descriptions.

X-value of the distance in meters of a sampling or measuring location
from the reference location based on the state plane coordinate grid
system.

Y-value of the distance in meters of a sampling or measuring location
from the reference location based on the state plane coordinate grid
system.

Station location error in feet. '

Coded value that represents the method used for locating the station.
See CODE table where CODE_TYPE = LOC_METHOD for a list of
valid values and their descriptions. -

LITHOLOGY

The LITHOLOGY export provides a description of a material (e.g., sand, gravel) encountered
underground at a given location at a specific interval within a well, borehole, etc. and the discrete fixed top

and bottom points of the interval where the sample was taken.

CONSTR_DEPTH_VAL The total measurement from the ground surface of a hole downward to
the bottom of thé screening material in a well, expressed in feet.
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HOLE_DIAM

LOG_FLAG

LOG_TYPE

TOT_DRILLED DEPTH

INT_BOT_DEPTH_VAL
INT_TOP_DEPTH_VAL
MONIT_INT NAME

MONIT_ZONE_CODE

INT_MATL_CODE

STRAT SEQ

VISUAL_DESC

B-9

Diameter in inches of the well. If more than one diameter is available,
this column will contain the smallest diameter and the others will be
listed in the COMMENTS column.

A flag which indicates that reference source information (e.g.,
geophysical logs) exists. ‘
Coded value that represents a specific geophysical log. An example
would be CL for Caliper Log, GRL for Gamma Ray Log. A name or
abbreviation representing a type of LOG used in geologic work (e.g.,
driller, caliper, gamma). See CODE table where CODE_TYPE =
LOG_TYPE for a list of valid values and their descriptions.

The total measurement from the ground surface to the bottom of a
newly-constructed well after any plug back material has been added,
expressed in feet.

The distance in feet, from the ground surface to the bottom of a
monitored interval.

The distance in feet, from the ground surface to the top of a monitored
interval.

The name (or number) assigned to a given monitored interval at a given
location.

Coded value that represents the generic interval of a saturated zone that
a hole monitors. A monitored interval can cut across multiple zones. See
CODE table where CODE_TYPE = MONIT_ZONE_CODE for a list of
valid values and their descriptions.

Coded value that represents a specific characteristic or set of
characteristics of the solid content found at a specific location. See
CODE table where CODE_TYPE = INT_MAT TYPE for a list of valid
values and their descriptions.

Number assigned by the site geologist to each distinct lithologic layer at
a site.

Textual and mineralogical description of the material comprising the
layer to augment or qualify the lithtype code (e.g., grain sizes, color,
secondary characteristics).
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